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INTRODUCTION 

The International Pepper Community covers 92 i of the pepper 
market and is therefore the dominating pepper producer, processer 
and trader. With the help of the United Nations Industrial 
Development Organisation they were interested in the preparation 
of a pilot study to determine possible areas of further research 
for new end uses of pepper and pepper products. Pepper as a tra­
ditional spice has well established national and international 
markets with a rather saturated demand of pepper and processed 
pepper products. Pepper as a commodity is subject to considerable 
price fluctuations which is one of the main reason, which make 

market expansion most difficult. 

A considerable unutilized pepper cultivation potential exists 
which can however only be exploited and used, if new untradional 
pepper base products can be developed, for which a market demand 
exists. A successful development of new pepper processes and 
products therefore will have a large impact also on rural 
development and on the improvement of the social aspects involv­

ed. 

Good growing conditions for piper nigrum and piper longum in 
subtropical and tropical areas, particularly the nations Brazil, 
Indonesia, India and Malaysia, where there is rain fall of more 
than 250 mm per year and easy harvesting conditions of the pepper 
fruits may give a great chance for many people in many under­
developed countries to increase their income. The aim for the 
pilot study is therefore to reveal new possibilities to enlarge 
the world-wide production of piper nigrum, which is stagnating 

for several years. 

I 
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A study described in this paper was carri~d out from January 1988 
to March 1989. It mainly consists of 3 parts, a comprehensive 
literature review, experimental part to check special aspects 
rev£aled by the literature research, and a consideration about 
tbe techno-economic aspects of the po~sible production of the 
products prepared by pepper. 

Finally, the report includes recommendations for possible re­
search areas, which could be the basis for the development of 

finally evaluated products by the international market of 

chemicals and commodities. 
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REVIEW OF LITERATURE 

General aspects 

This literature review contains all citations which were found in 
an on line retrieval in the below-mentioned 7 data bases and 
those citations, w~ich were found in the original papers of the 
retrieval, and could be made available. 

5 Biosis Previews 69-88/Feb. BA8504; PRH 3404 
10 Agricola - 1979-87/Dec. 

110 Agricola - 70-78/Dec. 
50 Cab Abstracts - 1984-87/Nov. 
51 FSTA - 69-87/0ec. 
79 Foods Adlibra - 74-88/Jan. 

399 CA Search 1967-1988 UD=l0804 
76 Life Sciences Collection - 78-87/0ct. 

For the on line retrieval the following key-words have been used: 

Pepper, processing or extraction 

Pepper, use 
Pepper, varieties 
Pepper, volatiles or analytics 

Pepper. processing, use, ana ., ys is (synopsis) 

Pepper, vegetable 
Pepper, antioxidative effects 

Pepper, pharmaceutical effects 

From the original papers, particularly that literature is citaterl 
• I 

which seems to give relevant contributions to the subject of the 

above-mentioned 'key-words. 
I I 

I 

I I I 
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The total citations from the on line retrieval are listed in 
addendum 1. Citations within each data base are chronological, 
starting with the youngest paper. Due to the retrieval in diffe­

rent data bases some citations occurred repeatedly. The total 

number of different citated papers is about 360. 

In the following pages a review is given of the different sub­
jects, which seems to be relev?.nt to this pilot study, to deter­
mine the possible areas for new end uses of pepper and pepper 

products. 

Pepper and pepper products are widely used as the most important 
spices in food. The small white, black or green berries are de­
rived from on~ of the large amount ~f species of piper L., par­
ticularly that with the botanical name pip~r nigrum L. From the 
40 species of pip~r l. several are known to be cultivated in 
different parts of the world. Piper nigrum L. is the most impor­
tant species, and this review will mainly deal with piper nigrum 
L. Hore than 80 varieties have been obtained by hybridisation and 

are exploited in the different tropical and sub-tropical areas 

with rain-fall of more than 200 cm per annum at temperatures 

ranging from 10 to 40 °c. An excellent review concerning 

chemistry, technology, composition and botanical aspects of 
pepper and pepper products is given by V.S. Govindarajan 1> in the 
Central Food Technological Research Institute, Mysore, India, in 
1977. Many of the general and special aspects of the chemical 
quality evaluation and composition of pepper and pepper products 
are discussed and summarized in that paper listing 223 referen­
ces, so that the main emphasis in this review is p~t ~n the 
papers published since 1976 and on some further aspects not so 

discussed in details by Govindarajan. 

Referente: 1) V.S. Govindarajan, CRC Critical Rev. Fd. Sci. Nutr. 

I 
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Analytics of pepper and pepper components 

The normal analytical procedures to determine the quality stan­
dard of fresh pepper and graded pepper products are laid down in 
the ISO-specifications and recommendations as well as in the ISI­
documentation, in the British Pharwacopoea and in the Essential 
OEC Association of American Specifications4,9,l 6 >. In addition a 
lot of papers have been published, concerning th~ isolation and 
identification of the different components, particularly in the 

extractable matter of pepper and pepper pro­
ductsl,3,5,8,lO,ll,l5) _ All modern analytical separation tech-

niques like TLC, GLC, HPLC and HP-TLC ha~e been suc~essfully 
applied in the investigation of volatile and non-volatile matters 
of pepper constituents2•6 •7,ll,l4>. For identification of the 

components mentioned in tables 3 - 5 UV- und IR-techniques as 
well as fluorescence-spectroscopy and mass-spectroscopy in com­
bination with retention times in gas-chromatography and HPLC have 

been used 13 •17). 
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Chemical composition of pepper fruits 

The chemical compositon of pepper is strongly depending on the 
stage of maturity of the harvested fruits. The major constituents 
of pepper are starch, fibre, protein and fat, but the more impor­
tant ones are the volatile oil and the piperine. These are the 

characteristic constituents which contribute to the aroma and 
pungency of pepper and pepper products. In table 1 the lowest and 
highest reported contents for the main constituents of the diffe­
rent piper nigrum varieties, harvested at different stages of 

maturity, are iisted. 

Table 1 

Range of chemical composition (~ w/w) of fruits of 
piper nigrum L. varieties (fresh berries non-dried) 

Ref. 15 

Moisture: 
Starch: 
Protein: 
Fiber: 
Total Ash: 
Fat: 1.2 - 4 
Total extractable matter: 

Volatile oil: 
Non-volatile ether extractable matter: 

Piperine: 

40.8 - 85 

2.5 - 46.3 

2 4 

4 - 18 

0.9 - 1.8 

2 8 

7 - 10-3 

0.8 - 6.8 

The large range of values for the different constituents is of 
great importance for selection of pepper for special uses. 

• 
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In table 2 the ranges of the chemical compositions of pepper 
grades from different cultivars are compiled. 

Table Z 

Range of chemical composition (S w/w) of pepper grades 
Ref. 30,32,33 

Moisture: 
Starch: 
Protein: 
Fiber: 
Total Ash: 
Fat: 1. 9 - 9 
Total extractable matter: 

Volatile oil: 
Non-volatile ether extractable matter: 

Piperine: 

4.6 - 14 

11.5 - 63 

10 - 14.1 

5.2 - 27.8 

1.1 - 6.6 

0.5 - 4.2 

7.1 - 13.5 

0.8 - 6.8 

Again the broad variation of the different constituents is 
obvious. The lower moisture ontent is due to the pre-drying of 
the harvested berries to obtain suitable graded products in the 
market. It is reported in several papers (see ref. 33) t~at the 
starch content in pepper increases drastically during maturation. 
Because of lack of systematic studies on various cultivars of 
piper nigrum conflicting figures are reported about the time­
dependency of starch increase during maturation. The different 
analytical methods applied for the determination of constituents 
in pepper in the different studies certainly are responsible for 

the broad range of the analytical figures • 

Pepper contains a mixture of chemical components which are ~x­
tractable by solvents9,10,Z 7>. The common name of this mixture is 
pepper oleo-resinlZ). The amount of extractable ,matter depends on 

I 11 
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the type of solvent used for the extraction ?rocedure18>_ The 
total extractable material of freshly harvested berries is in the 
range of 9 - 18 ~which is also due for pre-dryed pepper grades. 
Th;s varies with the type of cultivar. The content of total ex­
tractable matter and the chemical composition varies also with 
the stage of maturity of the different pepper varieties25)_ 

Pepper oleo-resins are commonly separated into the volatile oil 
and the non-volatile extractable matter. The ranges of composi-

tion are given in tables 1 and 2. 

The chemical components of the volatile oil have been carefully 
investigated by various authors19,J4,J5>_ Volatile oil of black 
pepper varieties mainly consi$tS of monoterpene-hydrocarbons, 
sesquiterpene-hydrocarbons and oxygenated compounds like esters, 
ketons, alcohols of aliphatic and aromatic hydrocarbons. 

Jn table 3 a list of the chemical names of the already identified 
components in volatile oil of piper nigrum is given. Many of the 
components occur in each investigated pepper variety in roughly 
the same range. But it should be mentioned that some components 

only occur in special varieties and do not exist in 
others23,24,25). 

The non-volatile extractable pepper constituents consist of alca­
loids and lipids. The most important alcaloid piperine is respon­
sible for the pungency of pepper and pepper products. Piperine 
contents (minimum and maximum values) are also given in tables 1 

and 2. 

Besides piperineS> several minor alcaloid components have been iso-
1,ated from pepper or pepper extracts recently. Similar alkaloids ha\ 
~een found in other species of piper~ceae3,4,6,7,11,14,31. 

• 



Table 3 

Identified chemical compounds of volatile oil from piper nicrum L. 

Monoterpene Hydrocarbon• 

a-Thujene 
a-Pinena 
Cai.iiiphene 
Sabinene 
B-Pinene 
Myrcene 
a-Phellandrene 
cS-3-Carene 
a-Terpinene 
p-Cymene 
B-Phellandrene 
Limonene 
7-Terpinene 
Terpinolene 
Ocimene 

Ref,2,20,21,22,23,24,25,26) 

Seequiterpene Hydrocarbons 

a-Cube bane 
cx-Copaene 
Calamenene 
B-Caryophyllene 
B-Farnesene 
Humulene 
B-Selinene 
a-Sal inane 
B-Bisabolene 
63-Carene 
7-Murolena 
cx-cis-Bergamotene 
a-Santolene 
d-Cadinene 
ar-Curcumene 
oc-Guaiene 
Isocaryophyllene 

Oxygenated Compound 

Linalool 
1-Terpinen-4-ol 
cx-Terpinol 
Carvon1 
Caryophyllene-Ketone 
Pinocarveol 
Myrtanol 
Caryophyllene oxide 
Humulene oxide 
B-Pinone 
Borneol 
l-Terpinen-5-ol 
Myrtenol 
Nerol 
Nerolidol 
Eude1mol 
Camphor 
Cavacrol 
1,8-Cineole 
p-Cymene-8-ol 
Myrtenol 
Eugenol 
Saf role 
Anethole 

-"" 
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In table 4 the chemical structure of the identified major and 
ainor alcaloid components are listed. Until now little is known 
about the content of the minor alcaloids in piper nigrum. It can 
be assumed reliably, however, that the content is between 0.1 a~d 
1.5 S, depending on the pepper variety or the •aturity of the 

harvested product. 

In table 5 the lipid components as determined by Salzerl6 ) and 
Bedi37) are collected. The lipids contain relatively high amounts 
of unsaturated fatty acids, but no extraordinary lipid structure 

has been identified up to now. 

The protein composition of pepper has not been investigated in 

detail. It is reported to be rich in lysine, histidine and 

cystine. 
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Table 4 

Chemical na•es of alkaloids identified in piper nigru• L. 
Ref. 16, 17, Z9 

Piperine 

Piperanine: (3.4-methylene-dioxyphenyl)-Z-pent-enoic piperidide 

Piperyline: (3,4-methylene-dioxyphenol)-pyrrolidide 

N-trans-cafferoyl-tyramine 

N-trans-feryloyl-tyra•ine 
N-trans-feryloyl-piperidine 

Coumaperine: N-5-(4-Hydroxy-3-methoxyphenyl)-ZE.4E-pentadienoyl 
piperidine 

Pellitorine: N-isobuty1-ZE,4E-decadiena•ide 
N-isobutyl-ZE,4E-octadiena•ide 
N-isobuty1-ZE.4E,8Z-eicosatrienamide 
N-isobuty1-13-(3,4-methylenedioxypheny1)-ZE,4E,12E-

tri-decatrienamide 

Piperidide: N-isobuty1-11-(3,4-methylenedioxypheny1)-2E,4E,10E­
undecatrienamide 

I 

I 11 
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Table 5 

Fatty Acid Co•position of Pepper Lipids 

Percent of total f atti acids 

Fatti acid Carbon No. Beci et al. 37) Salzer36 > 

Laurie acid 12 LO 

Hyristic acid 14 1.6 

Palaitic acid 16 16-32 27.3 

Stearic acid 18 Traces 

Oleic acid 18:1 18-29 30.6 

Linoleic acid 18:Z 25-35 29.6 

Linolenic acid 18:3 8-19 5.0 

Arachidic acid 20 Traces 

Behenic acid 22 3- 6 3.4 

Lingnoceric acid 24 
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Processing 

Pepper and pepper products are processed using three different 
steps. These are drying, grinding and the extraction procedure~. 

The latter can be devided into solvent extraction and stea•­
destil lation. Where the drying procedures for black and white 
pepper strongly depend on the local cli•atic conditions and on 
the growing habits in the different geographical areas in_the 
world, little is known about the technical details of grinding 
and •illing, because this is part of the •anufacturer•s know-how 
to get high retail prices in the •arket. With the exception of 
some common details, which are given in several patents, the same 
is true for the extraction and steam-destillation techno­
logiesll,lZ,13,15). 

For the grinding and milling technologies it is of high impor­
tance to prevent loss of volatiles by using tightly closed mills 

and pre-chilled products. A much more effective grinding proce­
dure is the cyro-mill process, in which the pepper is cooled down 

by liquid air or carbon-dioxide in the grinding zone to be below 

-10 ocIB>. 

For the production of oleo-resins and essential oils from pepper 
several extraction solvents are in use4•19>. The •ost important 
ones at present are dichloromethane and dichloroethane. Water and 
acetone have been accepted as extraction solvents for a long 
li~el>. Recently, ethanol was introduced as an extraction solvent 

in some factories in the United States, Canada and Western 
Germany. High-pressure extraction with carbon-dioxidel,8,17,Zl) 

was very successfully applied in pilot plants, but the equipment 

for commercial production has to be ameliorated for economical 
reasons. Some other solvents have only been used on laboratory 
scale in smaller pilot plant trials9,lO). Table 6 is a list of 

I II I I 
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extraction solvents and their physical properties, used for the 
production of pepper oleo-resins. 

Table 6 

Solvents for extractions of pepper oleo resins 
Ref. 10,17,Zl 

Molecular Chemical Boiling Point Density 
weight Forw1la Degrees C at zo0c 

(760 •) (kg/1) 

Acetone 58.08 (CH3)zCO 56.20 0.7911 

Methylene 
Chloride 8£.94 CHzClz 40 ... 20 1.3200 

Ethylene 
Dichloride 90.90 CH2C 120i2C 12 83.50 1.2550 

Et'1anol 46.07 CH3CH20H 78.32 0.7904 

Ethyl acetate 88.10 CH3cooc2H5 77.11 0.9006 

Water 18 H20 100 1.000 

Hexane 86.17 C6H14 68.74 0.6594 

Most of the pepper oleo-resin production is done with perculation 
equipment. Technical development of modern equipment is going to 
reduce the necessary amount of ~olvent and to enable the easy and 
total recovery of solvents from the miscella. Refining steps by 
degumming with phosphoric and citric acid are not described in 
details in the literature16). For storage the extracts are some­
times encapsulated to avoid loss of flavour 2 >. The oleo-resins 
are mainly used as liquid spices or flavours 6,J,ZO>. Piperine is 

isolated from extracts for pharmaceutical use in small quanti­
ties5>. 

Pepper oil as an essent:al oil is produced by a relatively simple 
steam destillation from waste and hull materials of piper nigrum 
L. Fresh green pepper is mainly canned for storage. Ascorbic acid 
is used to remain the colour and the fresh taste1 4 ,ZZ>. 
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Reported use of pepper components 

It is reported in the literature in scattered papers, but recent­
ly with increasing emphasis that several components from piper 
nigrum show phar•aceutical, antimicrobial, antioxidative and 
insecticidal properties. The relevant papers are reviewed in the 

following: 

Antimicrobial effects 

Bacterial effects of compounds of piper nigrum have been studied 

by several authors, using different micro-organisms including 
staphylococcus aureus and streptococcus faecalis 2 , 4>. The anti­
bacterial activities of the compounds studied were low, which is 
in agreement with the fact that pepper and pepper products have 
to be treated with fumigants or gamma-radiations fGr storage. 
Antibacterial treatment may become a problem in the future, if 
fumigation with ethylene-oxide, ethylene-dibromide and methyl­
bromide or gamma-radiation will not be tolerated by the food and 
health authorities of the Western countries. As it is known from 
the food industry that pepper and pepper products wit~ a rela­
tively high moisture content may mould, the microbiocidic proper-

ies of components of piper nigrum cannot be considered to be of 
much relevance. Antifungi properties from essential oils of other 

piperacae have been reportedl,3). 

• 
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Insecticidal effects 

lnsecticiddl properties of piperine and some other piper1n1c 
a•ides have been reported in several papersl,J, 4,7,8). Results of 
laboratory tests revealed toxic effects to a lot of insects 
listed in table 7. In some cases, only repellant properties of 
pepper extracts and components have been described in the litera­
tures>. Some •inor components like piperitine and pellatrine are 
reported to show synergism to pyrethru• and other piperinic 
amides with low insecticidal effects. Until now no field trials 
have been reported upon. It is worthwhile to note that extracts 
from other piper varieties sometimes show stronger insecticidal 
effects than those of piper nigrumZ,6). 

Table 7 

Insects to which components of piper nigrum L. 
show adverse effects 

Insects 

adzukibeen weevil 
(callosobruchum chinensis) 
red flour beatle 
(tribolimus custaneum) 
cowpea weevil 
(calloso brachus maculotus) 
house fly 
(musca domestica) 
rice weevil 
(sitophilus orycae) 
boll weevn 
larvae of cratetis capitata 
larvae of spodoptera litto~alis 
corn earworm 
(~eliothis obsoleta) 
drosophila melanogaster 

' ' 

Ref. 1, 3, 4,, 5, 7, 8 

Biological effects of 
pepper components 

toxic 

repellant 

toxic 

toxic 

toxic 
toxic 
toxic 
toxic 

repellant 
toxic 
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Pharmaceutical effects 

Several extracts of plants or seeds of some species of the family 
peperaceae have been known for a long time to have pharmaceutical 
properties, particularly in the countries where the plants are 
grownl,2,5,6,9). In the literature before 1980 mainly the pharma­

cological effects of total plant e1tracts are reported, and some 
of these, in most cases in mixtures with others7,8,13,16), are 

patented or described as a medical extract in the different phar­
macopoeas. In the last years more systematical pharmacological 
studies on such plant extracts as well as ~n isolated components 
have been reported3,1 4,l 7)_ For piperine~ the most important 
alcaloid of pepper nigrum, in animal studies a central nervous 

system depression property is described. Uterine disorders and 
antivertility effectslO,ll) as well as vaso dilatorial effects18 > 

and anti-flammatory activity of several piperinic amides are 
described in different papers with ~omewhat conflicting results. 

No systematic pharmacodynamic or pharmacokinetic reports about 
the activity of the peperinic amides could be found in the 
literature until the time being. One paper was found dealing with 
the theoretical discussion of the potential carcenogenity of 

piper nigrum L. 4 >. 
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Antioxidative effects 

Antioxidative activity of spice extracts was recognized in some 
studies since the sixties9,ll)_ Recently •ore syste•atic investi­
gations on co•pounds prepared from piper nigrum and other species 
of the piperaceae have shown that the antioxidative acti.,ity of 

so•e isolated co•ponents is co•parable to those of the presently 
used synthetic antioxidants like BHT or BHA and also co•parable 
to alpha-tocophero1 1 • 2•4•5•6• 7•8•lO)_ So•e patents have already 
been filedl)_ Nothing is reported in the literature about the 

concentration of the components showing antioxidative activity 
and no report exists about the long-time·stability and the tast~ 

of foods and pharmaceuticals used in the laboratory trials. No 
paper is found in the literature. describing the practical use of 
antioxidants isolated from pepper. piper nigrum. at present. 
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Discussion of the Literature Review 

After a first screening of an online literature survey (revealing 
•ore than ZOO citates) about the already tnown possibilities of 
processing, the che•ical and physical analyses and the use of 
piper nigru•, piper longu• and piper cubeba so•e further al­
ternatives to the only present use as spices have been turned out 
and should be considered within this study. However, it should 
not be taken out of aind that recent develop•ent of new types of 
pepper spices particularly that of green pepper may contribute to 
an increasing de•a~~ of pepper in the food ind~stry. This aspect, 

however, will not be included in details.in the study. The deve­

lopment of new spiced foods or drinks depends strongly on the 

marketing ideas of the food industry and cannot be propagated by 

an industrial pepper research study. 

From the composition of pepper, particularly piper nigrum, seve­
ral pathways may lead into new products and will be investigated 
in the study from the technological point of view as well as from 
the commercial side. The main ideas for research projects to 
enlarge the demand for pepper in the programme of this study will 

cover the following items: 

1. Green pepper as a vegetable product. 
z. Pepper components as natural antioxidants for the food 

industry. 
3. Pepper components with pharmaceutical activities. 
4. Pepper components showing insecticide or bactericide 

properties. 

Items 2, J and 4 have already been reported in the literature of 

the last 15 years. Hany of the information about the use and 
,composition of piper ~igrum is collected in the excellent review 
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given in the CRC Critical Review in Food Science and Nutrition by 
V.S. Govindarajanl>. 

The above •entioned ite•s have been investigated by collecting 
infor•ation fro• the literature as well as fro• the food industry 
and trading co•panies. Experi•ental work should only be carried 
out if a reasonable good chance is expected for setting up a 
detailed study for the develcpaent of a research project. The 
discussion of the •ain ideas and the proble•s occurring during 
•anufacturing of pepper products are sum•arized as follows: 

Item 1: Green pepper as a vegetable product 

The use of pepper as a vegetable is only scarcely suggested in 
recent papers of food manufacturers. Green piper nigrum contains 

between 60 to 80 ~of moisture when it is harvested prior to the 
period where the starch is developed strongly and the final ri­

pening is obtained. At this stage green pepper could be possibly 
used as a vegetable product, if the strong flavour which is al­
ready present in the berries could be reduced ~Y a technique 
which does net destroy the protein. The low amount of starch and 
protein in the pepper berries at tiiis stage is comparable to peas 
or other vegetables like cabbage. The nutrition value is low, but 
sufficient if the taste of the pepper berries could be softened 
by reducing the pungent and strong aromatic flavour. The latter 
could be reduced by a simple steam destillation, but this proce­
dure would destroy the protein components and the green colour. 
Another possibility will be the extraction of the oleo resin by 
suitable solvents. This procedure would need a careful freeze­
drying of the product which seems to be too expensive to obtain a 
vegetable with a relatively poor nutrition value. Nevertheless, 
it seems to be worthwhile to look about manufacturing processes 
to obtain such products. The use of pepper as a vegetable would 

111 I 
I I 111 
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increase the demand of pepper strongly. However, the chance to 
develop such a product with an acceptable taste to the consumer 
in the growing areas or in western countries see•s to be low. 

Activities to be carried out in this pilot study: 

This ite• needs a some •ore detailed information about the pepper 
composition during growth and the opti•al harvesting ti•e as well 
as some more information about a simple technique for the elimi­
nation of the strong flavour and the preservation of the prepared 

fruits. 

Item 2: Pepper components as natural antioxidants 
for the food industry 

As reported in the literature2> that some phenolic amides and 
their isomers contained in piper nigrum do ~how antioxidants 
properties comparable to those of caroteen. lhis could be a pos­
sibility to manufacture these components from pepper for the food 
industry. In the western countries an increasing market for natu­
ral antioxidants is expected. For other countries like India or 
some African countries the availability of peperin derivates as 
antioxidants may be of some importance. For some toxicological 
reasons natural antioxidants are preferred from the food indu­
stry, but the relatively cheap pr~ce of the already available 
carotene makes it necessary to obtain such a product by a simple 
manufacturing procedure from pepper or from oleo resin mixture) 
at a comparable price. Another problem Nhich may occur from using 
these components as an antioxidant in food is the pungent taste 
which might not be acceptable in each case. But the market for 
natural antioxidants is not very large, and even if the pepper 
component would work well the product is in competition with 
others which are prep~red and m~rketed only by some western manu-

facturers. 
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Activities to be carried out in this pilot study: 

Looking more deeply into these problems two other difficulties 
are coming up, which, however, are true not only for item 2, but 
also for 3 and 4. Special components of pepper or oleoresin which 
may be used as an active agent in the food, pharmaceutical or 
agricultural industry have to be separated or isolated from the 
bulk •aterial. This means in most cases that any technical pro­
cess to obtain these components in a more or less pure state has 
to be as simple as possible, otherwise the price of the product 
will go up and the marketing chances will decrease. Therefore a 
careful study of the possibilities to separate such components 

has to be carried out. 

Secondly, the question will arise, what should happen to the 
remainder product. Host badly the remainder will be wasted and 
this will increase the price of the extracted components. Another 
use of this remainder product has to be carefully investigated 
and will be one of the aims in this study. Particular emphasize 
will be led on the efficiency of the pepper component as antioxi­

dant. Environmental studies including sensoric tests will be 

carried out. 

Item 3: Pepper components with pharmaceutical activities 

It is reported in several papers3 • 4 > that some of the pepper 
I 

components show rather spasmolytic and fertility inhibitor pro-
perties. Apart from the already under item 2 ~entioned problems 
of separation for the active components and the manipulation of 

the remainder of the received products it sho~ld be pointed out 
that on the one hand the pharmaceutical industry of the western 

I 

countries has a strong interest in exploring tropical plants 
I 

w.r.t.,the content of pharmaceutical agents. Activities in more 
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than a dozen studies supported by the UNIDO and the GTZ ar~ 

carried out on behalf of several big pharmaceutical manufacturers 

in the United States and Europe. On the other hand it cannot be 
neglected that the pharmaceutical industry in many western coun­
tries, e.g. USA, Germany, France, UK, has to fulfil a lot of 
legal requirements before a new pharmaceutical pr9duct is market­
ed. The work to cover all necessary investigations often tends to 
last more than 5 to 8 years. The amount of money which has to be 
spent to fulfil all the toxicological and pharmacokinetic inve­
stigations are often exceeds 5 to 8 million US-dollars. This 
means, that if the active components prepared from pepper do not 
show significant advantages to the already known pharmaceuticai 
components, the interest to carry out an exhaustiie investigation 
of the pharmaceutical industry will be comparable low. 

Activities to be carried out in this pilot study: 

Taking into account the above mentioned problems within this 

study all pharmaceutical aspects of pepper components will be 
carefully reviewed. All problems occurring from already existing 
substances showing similar pharmaceutical effects and the separa­

tion technique to receive the active agent to produce s~ch a 
component will be carefully studied. 

Item 4: Pepper components showing insecticide or bactericide 

properties 

From a superficial view on the relevant literature5) the impres­
sion might arise that some pepper components will have insecti­
cide or bactericide properties. This is true from the scientific 
point of view; but most of the mentioned properties of the spe­
cial pepper components show growth inhibitions only for special 
insecticides like larves or some special germs. That pepper does 
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not contain components with general insecticide, bactericide and 
fungicide properties is pointed out by the fact, that pepper has 
to be treated with chemicals like ethylene oxides, dibrom ethy­
lene and others or has to be radiated to avoid deterioration of 
pepper spiced foods. Special insects particularly larves from 
drosophila can be reduced by treatment with pepper components. 
But the same reduction could be obtained by other chemicals to be 
used in less quantities. Therefore the potential of making use of 
such a pepper product as an insecticide is given on1y in the case 

when a special insect plague is expected. 

Activities to be carried out in this pilot study: 

The chance to produce an insecticide from pepper material has to 

be seen very low, and a detailed discussion of the potential 

problems will be carefully discussed in this study. 

Conclusion 

No tider consequences about the possibility for a research pro­
ject to increase the demand of pepper can be given at present. 
Most items mentioned do not show a great chance for new processes 
which would need pepper as a raw material, but, nevertheless, 
will be carefully investigated to reveal possible aspects for new 

end-uses. 

I 

• 
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PREPARATION OF PEPPER EXTRACTS AND EXPERIMENTAL CHECKS 

General aspects 

This part of the report describes the experimental work to 
check practic31 application of the different aspects which 
are reported in the literature for the use of pepper compo-

nents. 
Furthermore it contains a short description of the experi-
mental work for the preservation of green pepper by dewater­

ing with super-critical carbondioxide. 

• 
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1. Preparation of extracts from black, white and green pepper 

Pepper extracts were made out of: 

i) Black pepper fro• Sri Lanka, i~ ~ted by Werner Bruhns, 
Hamburg. Nothing known about type and harvesting time. 

ii) White pepper fro• Samarinda/lndonesia, imported by 
Rugedro, Hamburg. Nothing known about type and harvest-

ing time. 

iii) Black pepper from Sarawak/Malaysia, harvested July 1988 

iv) White pepper from Lampung, harvested July 1988 

v) Green pepper from Bangka/lndonesia, harvested July 1988 

from 16 years old vines. 

From all pepper products dichlormethane extracts were pre­
pared according to the below given procedure. From the white 
pepper from l~donesia as well as from the green pepper ex­
tracts were prepared by using super-critical carbondioxide. 
The latter extracts were derived with a laboratory equipment 
which is of the size for the extraction of 5 kg raw materi­
al. Because only 200 g of each green and white pepper were 
available for the experiments the results may not be fully 
representative for a carbondioxide extract of pepper. 

1.1. Preparation of dichlormethane extract 

700 g of pepper were milled for 1 min in a Moulimex knife 
mill and the milled material was extracted in a 2 1 soxhlet 
apparatus with 1.5 1 of dichlormethane. After 8 h extraction 
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time the total extract was filtered through a glass filter 
plate and then the dichlormethane was removed in a rota 
visco glass vessel at 50 C. After the main amount of solvent 
was removed the extract was treated for 5 min at 50 C under 
vacuum at a pressure of 20 mbar to remove the residue amount 
of dichlormethane. The so obtained extract contained less 
than 1 mg/kg dichlormethane (determined by headspace GC) and 

was stored under nitrogene at O C. 

1.2. Description of the raw extracts 

The raw extract yields are given in ·table 1. All raw ex­
tracts from white pepper had a slight brownish colour. The 

colour of the extracts out of the black pepper was dark 
brownish, so that even in a glass vessel of 1 cm 0 no opti­
cal transparency could be recognized. After a while of 
storage at 0 C in all extracts sediments of grey-brownish 
crystals were formed. All extracts showed oilly and had a 

strong pungent taste. 

The rough composition of the extract is given in table 1. 
The results were obtained by analysing the extracts with 
thin layer chromatography HPLC and steam destillation. The 
obtained figures for the composition are in good accordance 

with the literature. 

1.3. Preparation of super-critical carbondioxide extracts 

400 g of milled white pepper (No. iv) were treated with 
1400 g carbondioxide at a pressure of 50 bar and a tempera­
ture of 25 C. The total extract after 5 treating cycles was 

removed from the extraction vessel and heated up to 40 C in 
a vacuum vessel at a pressure of ZO mbar for 15 min to re-
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duce the solved carbondioxide. A pale. slightly yellow semi­

solid extract was obtained. The extraction yield is given 
in table 1. 

Table 1 

Data for extracts from white, black and green pepper 

No. of pepper Total yield Volatile oill) Piperine2 > 
type components 

g/100 g pepper g/100 g pepper g/100 g pepper 

i ) black pepper ) 13.7 3.5 9.4 
) 

1 i) white pepper ) 15.8 4.9 10.0 
) 

iii) black pepper ) 3) 14.3 4.9 8.0 
) 

iv) white pepper ) 17.9 7.0 9.1 

pepper*> 
) 

v) green ) 8.4 4.5 4.2 

iv) white pepper ) 14.2 6.0 8.1 

pepper*> 
) 4) 

V) green ) 7.9 4.9 3,0 

1) Determined by steam destillation 

2) Determined by nitrogene content and calculated as piperine 

3) Extraction solvent: CH2Clz 
4) Extraction solvent: C02 

*) Containing 44 ti moisture 

111 

11111 
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To prepare an extract from the green pepper (No. v) ZOO g of 
it were smashed in a knife-mill and then treated in the same 
manne as described above. The amount of carbondioxide for 
the green pepper extraction was 1000 g. The obtained extract 
(extraction yield see table 1) shows a green-greyish colour, 
was partly solid and contained droplets of water and terpane 
oils. It had a much stronger flavour than the methylene di-

chloride extract.· 

1.4. Preparation of extract fractions 

From extracts No. iv) and v) the volatile oil containing the 
most monoterpenes and sesquiterpenes were separated by steam 
destillation. Starting with 40 g extract a yield of 10-12 g 
destillate was obtained. By GC/MS-technique more t~an 20 
terpene compounds were identified (s. Fig. 1). The 
destillate was a nearly colourless oil of low viscosity. 
Then the residue was separated into two fractions by column 
chromatography on silica gel using a mixture of acetone and 

ethanol as solvent. The first fraction contained according 
to infra-red spectroscopy, gaschromatography and mass spec­

troscopy a lot of components which were not analysed in 
detail. The second fraction contained mainly the piperine 

derivates from the piperidine and purolidine base. 

• 
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Fig. 1 

List of the identified terpenes from Sri Lanka 

Pepper Extracts 

Scan-No. - Component 

523 a-Thujene 

537 a-Pinene 

594 Sabinene 

602 tJ-Pinene 

611 Hyrcene 

633 not ·identified 

647 4-3-Carene 

674 Limonene 

714 not identified 

757 a-Terpinene 

766 Linalool 

881 Terpinene-4-ol 

897 not identified 

1074 6-Elemene 

1085 a-Cubebene 

1117 not identified 

1123 a-Copaene 

1135 7-Cadinene 

1179 ts-Caryophyllene 

1190 a-Guajene 

1213 Humulene 

1239 not identified 

1252 Guajene 

• 1274 6-Cadinene 
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1.5. Preparation of purified piperidine amide 

To obtain purified phenolic piperidine amides, 10 g of the 
methylene dichloride extract of white pepper No. iv) was 
diluted in aceton and then given on a aluminium oxide 
column. After elution with hexane 5 fractions were separated 
with an eluate of methanol : water : methyl acetic ester: 
9 : 1 : 0.5. Each fraction was analysed with HPLC-technique 

and it was found that fraction No. 3 contains mainly pheno-

1 ic piperidine amides (identification by NMR-spetroscopy). 

This fraction was then three-times crystalized from aceton. 
Finally an amount of 0.35 g phenolic piperidine amides of 
the following structure (determined by HPLC and mass spec­

troscopy) was obtained: 

The product was a white, slightly yellow crystal in material 

and had a slight pungent taste. 

2. Antioxidant check test 

To check the antioxidant properties, which are mentioned in 
the literature, some tests were carried out With the diffe­
rent extracts and fractions which were added to oils con­
taining higher amounts of unsaturated fatty acids. The tests 

were prepared as follows: 
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Fresh prepared soybean oil and safflower oil were mixed with 
0.05, 0.1 and 0.5 1 of the extracts or fractions. Then the 
oil was given in a glass vessel containing a glass stopper 

with a small tube so that air could come into the glass 
vessel continuously. The vessel was then shaked on a shaking 

machine with a frequency of 2 shakes per second. The per­

oxide number of the oil was then determined after 1, 4, 7, 
14 and 20 days. -~r comparison oil without any extract or 
fraction and within addition of 0.1 ~ carotin was also in­
cluded in the experiment. Peroxide numbers obtained in the 
experiments are given in table 2. In figures 2 and 3, as an 
example, the results are shown for the oxidation reaction of 
soybean and safflower oil with and without addition of ex­
tract No. i). From these results no antioxidative effect, 
but an acceleration of the oxidation reaction is obvious. 
Slight antioxidative activity was found in a fraction of the 
white pepper extract containing piperidine amides. Only the 
isolated phenolic piperidine amide showed a strong antioxi-

dative activity. 

This means that, if the antioxidative effect as mentioned in 

the literature of the unsaturated component available in 
piper nigrum and piper lognum shall be used, it is necessary 

to separate these components totally from all other compo­
nents which more or less have no or the controverse influ­
ence on the oxidation process of fatty oils. Separation of 

such single component from the pepper is only possible by 
using the high sophisticated column chromatography. The 
latter is very expensive and for the next ten years such a 
component will theref~re not be able to be a competitor to 
easier obtainable antioxidants, vitamin C, carotin and some 

others. 

• 
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Table 2 

Influence of pepper components on the 
oxidation reaction of soybean- and safflower-oil 

Peroxide number after n days air treatment 
Extracts 

or components n = 0 1 4 7 

without Soy 1.8 2.2 9.2 20.8 
Saf 2.9 4.2 14.4 29 

a-tocopherol 0.05 'X. Soy 1.8 2.0 8 9 
Saf 2.9 4.9 6.7 7.9 

piperine 0.05 %1> Soy 1.8 2 8 9.5 
amides Saf 2.9 5.2 7.9 8.5 

extract i) 0.05 'X. Soy 1.8 4.2 18.5 38 
Saf 2.9 5.8 26.0 40 

extract i) 0.1 'X. Soy 1.8 4.2 22.3 50.3 
Saf 2.9 7.5 36.6 83.0 

extract i) 0.5 " Soy 1.8 7.4 43.6 105 
Saf 2.9 11.5 62.6 148.5 

extract iv) 0.05 " Soy 1.8 5.6 21 35 
Saf 2.9 6.0 24 41 

extract iv) 0.5 " Soy 1.8 10 45 100 
Saf 2.9 12.6 56 133 

fraction 2 of 
0.1 i 2> 

Soy 1.8 4.6 18 42 
extract iv) Saf 2.9 6.9 28 59 

fraction l of 
0.5 %2> 

Soy 1.8 8.9 69 145 
extract iv) Saf 2.9 11 59 132 

• 1) This product was prepared as described in chapter 1.5 

2) This product was prepared as described in chapter 1.4 

14 20 

44 65 
38 56 

11 14 
10 16 

11 13 
11 15 

56 99 
80.J 112 

76 104 
116 148 

160 >ZOO 
195 >200 

54 104 
76 122 

166 >200 
182 >200 

70 102.5 
82 122 

169 >ZOO 
186 >200 
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Oxydation of Soybean Oil 
at ter addition of pepper-extract 
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Oxydation of Safflower Oil 
at ter addition of pepper-extract 
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3. Bactericidal check-test 

The extracts No. iii) and iv) were checked w.r.t. their bac­
tericidal properties. A standard test procedure for testing 
disinfectants and preservatives was used. Details are summa­
rized in the following description. 

3.1. Testing procedure for bactericidal properties 

According to the German pharmacopceia DAB 9 the extracts 
were examined in a minimum inhibition concentration test for 
the most usual bacterium strains, which cause problems to 
the human life. The growth of the following strains were 
observed at a termperature of 37 C for 24 h: 

Proteus mirabilis 
Pseudomonus aeruginosa 
Staphiylococcus aureas 
Escherichia coli 
Streptococcus faeculis 

No inhibition of the growth were observed for all bacterium 

strains showed a non-reduced growth. The extracts therefore 

do not possess bactericidal 1roperties under this test con­

ditions. 

4. Preserving of green pepper 

Because of the high contamination of the green pepper with 
mould and bacteria, the product can presently only be stored 
and transported if it is kept in an acid liquid preserva-

tive. 
Another possibility to preserve green pepper is to remove 
the total water of the product which may be done by freeze­
drying or by a drying procedure using super-critical carbon-

dioxide. 
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As it was difficult to obtain enough fresh green pepper only 
a small test could be done with the available material*>. 

The green pepper which was transported very quickly in a 
frozen state to our institute in Hamburg was separated after 
visual inspection manually in berries which did not have any 
sign of mould and showed a homogeneous dark green colour. 
This material was then treated with carbondioxide under the 

following conditions: 

100 g berries were treated for 5 min with 100 g caibondi­
oxide at a pressure of 50 bar at 25 C in two cycles. Then 
the carbondioxide/water mixture**) was removed and the total 

material was heated up to 40 C at a vacuum pressure of 

500 mbar for 10 min. 

The obtained material contained less than 0.5 % water and 
showed a somewhat brighter green colour. The volume was 
roughly 80 % of the volume before dewatering. The product 
had a slight, but less of a normal green pepper smell, it 
tasted sharp and pungent. The material absorbed water up to 

33 % after it was treated for 2 h with drinking water. The 
visual inspection after regeneration with water showed that 
the derived material had nearly the same appearance than 

before dewatering; taste and smell were somewhat less than 
of the fresh product. The microscopical inspection showed 
that nearly none of th~ cells were damag~d during the proce­

dure, so that intact berries were obtained. 

*) This ~~terial was -Obtained by a kindly arrangement of 
Mr. A.G. Nasutiong, President of the International 
Pepper Community, Djakarta. 

**)Under this conditions 3 g carbondioxide will take up 
1 g water. 

' 
I I II I 
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5. Discussion 

A lot is known about the composition and the content of com­
ponents in pepper from the literature. The literature 

informs us that several components contained in the berries 
of piper lognum and piper nigrum do have properties which 

could be made use in the food industry, pharmaceutical indu­
stry as well as in the plant protection agents industry. 

There is no doubt that after separation of such components 
it will work more or less in the way as it is described in 
the literature. But the results of the few experiments car­
ried out within this project show that products obtained 
with a simple separation technolgy do not alyways possess 
the expected properties in a distinct manner. Antioxidant 
properties as well as bactericidal and pharmaceutical 
properties are superposed by others, in some cases 
contradictory acting properties were revealed as was shown 
in the case of antioxidant test. Presently and in the near 
future the technical isolation of a single component with a 
particular property from the mixtures of components of 
pepper extracts will no be possible under realistic economic 
conditions. 

From a technical point of view the extraction with super­
critical carbondioxide might give a good chance for a better 
isolation of a particular group of components from pepper 
extracts. But even in this case a column chromatographical 
procedure will be necessary to obtain sufficient pure sub­

stances for technical purposes. 

Many of the volatile components from piper nigrum and piper 
lognum particularly some sesquiterpene hydrocarbons and some 
monoterpenes possess a chemical structure which could be 

I I I I 
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used as a starting material in the chemical syntheses of 
complex pharmaceutical products. But it was already shown by 
C.J. Huller and W.G. Jennings most of them are minor compo­
nents comprising less than 0.1 ~of the total volatile frac­
tion of the pepper extracts. To separate the~e components 
from the crude extract or the crude oleo resin material it 
is at present a complicated procedure which from the 
economical point of view will not come into comparison with 
the technical production of such components by complete 

chemical syntheses. 

A further complication in the use of such minor components 
as starting material for chemical syntheses is caused by 
waste problem. Not all of these components from a pepper 
extract will be presumably free of value as starting pro­
ducts for chemical reactions. Just those components like 8-
carophylilene and others can much easier be prepared from 
other natural plant material and therefore will cause high 
waste to reduce the economic result obtained by selli~g the 

minor components. 

The development of a sophisticated technology which is the 
separation of chemical components and which is under the way 
since the last 10 ;ears and will be advanced in the next 10 
years, may open the possibility to make use of such compo­
nents on a commercial base and should therefore be consi­
dered carefully during next years. But ~ny research develop­
meot regarding the use of such components should be defered 

until advanced technologies have been developed in other 

technological programmes • 
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COMMERCIAL ASPECTS 

1. General aspects 

From all aspects revealed from the existing literature re­
porting about pepper components to be used for industrial 
products it appears possible from the technical point of 
view that pepper components made from white and black pepper 
may compete with several synthesized chemicals. Piper nigrum 
and piper longum may be used for different applications in 
the food, ~gricultural and pharmaceutical industry. This 
report deals with the economic aspects which have to be 
taken into account for a comparison-of pepper or oleo-resin 
components and other materials from pepper with already 
existing products in the international chemical market. 

In part 1 of this project report (literature review) and 
part 2 (preparation of pepper extracts and experimental 
checks) besides the possible use and preparation of monoter­

penes, sesquiterpenes as well as the main piperine alcaloids 

to be used in tne above mentioned fields of application it 

is reported also about some tiny componer.ts in pepper 
extracts originated naturally or by oxidation ar.d artificia1 
treatment, which have been described as to possess 
pharmacological, antioxidation or biocide properties. 
Therefore the possible use of Minor components in the both 
groups of chemical components from pepper are included in 
the consideration of the economical aspects. 
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2. Terpenes, deterpenes and sesquiterpenes 

The most important natural components from pepper which as a 

mixture can easily be obtained by extraction are the 
terpenes and sesquiterpenes. 

All terpenes, diterpenes and sesquiterpenes occur in roots, 
leaves and fruits of many plants, particularly those growing 
in tropical and subtropical climate. The oleoresin extracts 
from pepper contains dl-limonene alpha- and beta-pintne and 
caryophyllene as main components (about 80 I) of the extrac­
ted volatile material. The terpenes·and sesquiterpenes are 
mainly used by the flavour and perfume industry as well as 

by the pharmaceutical industry. 

For the production of 1 kg of the main components, e.g. dl-

1 imonene, it is necessary to start with the extraction of 
80 - 100 kg of dried pepper berries. This calculation is 
made due to the fact that 0,5 - 4,2 I of the total materials 

can be extracted from dried pepper berries as volatile 
material and a content of 25 I of the volatiles is dl­

limonenel>. 
According to the data from literature2> (see part 1 and 
part 2 of this report) a somewhat smaller amount of the com­
ponents with the second highest content alpha- and beta-pi­
nene and caryophyllene will be obtained from the above-men­
tioned amount of dry pepper berries. All other components of 
mono-, di- and sesquiterpenes can be prepared from the same 
amount of raw material in a much smaller weight level of 
some grams to 100 grams according to the much lower amount 
of these components available in the volatile components of 

pepper. 
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To obtain such individual components in a pure state high 
efford has to be spend in the separation technology.3) 
The requirements for purity of a single component are be­

coming higher. particularly because of the increasing le­
gislative requirements of the food- and pharmaceutical in­
dustry. But even than. the raw materia 1 prices for the 
basic product are of importance in the preparation process 
and pepper as the raw material has to compete with J lot of 
other plant materials to start from. 

The market prices for small orders of delivery of some 
terpenes and se~quiterpenes are given in table 1. The 
selling price levels on a US-Dollar _basis for some of the 
most important terpene components are between 50 and 200 US 
$/kg terpene at a 97 to 99 ~ level of purity. According to 
the above mentioned calculation and due to the fact that 
market prices for black or white pepper are presently at a 
level of 2900 to 3800 US $/ mto the raw material price of 
the pepper for the preparation of 1 kg of limonene would be 
about 300 US $. which is 10 times as much as the selling for 

the 0-limonene and more than 60 times as much as the market 

price for the 01-limonene. 

The corresponding figures for some other main components of 
the terpenes and sesquiterpenes are given in Table 2. The 
discrepancy for pepper to be used as raw material for the 
production of the main components of terpenes and sesquiter­
penes is evident from the figures given in Table 2. 

Of course several different components of the terpenes and 
sesquiterpenes will be prepared or isolated simultaniously by 
the particular separation techniques from the same amount of 
bulk material. But it can clearly be seen from the figures of 
Table 1 and 2 that this will not have any extraordinary in­
fluence on the total price of the final products. 
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Table l 

Market prices for terpenes and sesquiterpenes 
for small orders of delivery*) 

Trade name and/or chemical name 

1 

2 

3 

Hyrcene 
Hethyl-3-methylene-1,6-octadiene 
1,3,5-Triisopropylbenzene 

II u 

4 Adamantane 
Tricyclo(3,3,l,1,3,7)decane 

5 

6 

0-Limonene 
4-lsopropylene-1-methylcyclohexane 

n ,. n II 

purity 
[~) 

97 
97 

99 

99 

97 
99 

7 7-Terpinene 
l-Isopropyl-4-methyl-1.4-cyclohexadiene 98 

8 a -Terpinene 
1.Isopropyl-4-methyl-1.3-cyclohexadiene 97 

9 a-Pheldandrene 
5-Isopropyl-2-methyl-1.3-cyclohexadiene 97 

10 8-Caryophyllene 
8-Hethylene-4-11,11-trimethyl-
bicyclo(7 ,2,0)undec-4-ene 97 

11 8-Pinene 
6,6-0imethyl-2-methylenebicyclo-
3,1,1-heptane 

12 a-Pinene 
98 

Z,6,6-Trimethyl-bicyclo(. 1,1)-2-heptane 98 

13 2-Carene 
3,7,7-Trimethylbicyclo 
4,1,0)-Hepta-2-ene 

II .. 
97 

99 14 

15 0-Sabinene 99 
4-Hethyl-1-1(2-propyl)bicyclo(3,1,0)hexane 

16 DL-Limonene 
DL-Hentha-1,8-diene 97 

*) Prices are taken from chemquest databank 

price/kg 
[US $) 

zo- 40 
350- 400 

600 

160- 350 

30-
40-

50 
80 

80- 130 

60 

90- 120 

75:.. 120 

40- 60 

so 

500-1500 

1500-2000 
3000-4000 

5- 8 
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01 limonene 
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Table 2 

Comparison of the raw material 
prices (pep~er) to the market prices of terpenes 

and sesquiterpenes 

content in 
dried pepper 

0,2 

0,8 

raw material price market actual 
for pepper to prepare prices 
1 kg of the product 
based on the present 

marked price of 
3 000 US $/to 

in US $ in US S 

1500 30 - 50 

375 5 - 8 

8 Cargophyllene 0,4 750 75 - 120 

8 Pinene 0,8 375 40 - 60 

0 Sabinene 0,15 2000 2000 - 2500 

1 Terpinene 0,07 4285 80 - 130 



- 61 -

Even if the costs for the isolation of the single components 
by steam distillation, other distillation and chromato­
graphical techniques4 > are not taken into account, pepper as 
a raw material for the production of such chemicals ca~ only 

be of value, if pepper waste is used together with other raw 

material sources as it is done in the past 5 >. 

The latter is true particularly in co•parison to the market 
prices for larger orders, whic~ could not be obtained 
officially, but will dependend on the actual demand for a 
particular component 10 to 30 ~ less than the prices given 

in 
Table 1. 

Minor components of terpenes and sesquiterpenes, which exist 
in pepper as e.g. 2-carene or d-sabinene6 >, might be of in­
terest because of their much higher market prices (see Tab. 
1). However, there is only a small demand for these compo­
nents in the pharmaceutical and flavour industry. But these 
components as pure materials have to be isolated by a sophi­

sticated technique and may also be produced from a lot of 
other natural resources, which are available elsewhere. 
Therefore these components cannot be seen of any particular 

value to increase the availability of pepper as raw 

material, 
more than it is used presently. 

3. Piperine components 

Another group of components extractable from pepper are the 
alkaloids responsible for the pungent taste of the product. 
Between 3 and 8 i alkaloids, the main component of which is 
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piperine, are extractable from dried pepper 7>. Besides pipe­
rine some minor chemical components naturally occurring in 
pepper have also alkaloid character and are reported to show 
insecticidal and antioxidation properties8 >. Unfortunately, 
not so much the piperine itself but predominantly so•e of 
the congener components and also their oxidised products, 
which are available in the pepper at very low content level 
between 0.05 and 0.5 %, are said to show these ?roperties. 

Piperine itself as well as some minor alkaloids and their 
derivates pre?ared from piper nigrum and piper longum are 

reported to show pharmacological activities9 >. 

3.1 Antioxidants 

The antioxidation properties as shown in part Z of this pro­
ject report are due only to the very limited content of the 
phenolic pipiridine amide and correlated componentslO)_ It 

is not yet clear, whether these components occur naturally 
in pepper or mav originated from chemical reactions with 

oxygen during $torage and treatments. Therefore their will 

be obtained from pepper only in a tedious and costly 

procedure11 >. 

As the raw material prices strongly enhences the price of 
the final product, the price of these components will be 
high in each case, so that beside~ the large availability of 
natural and synthetic antioxidants like Vitamin E or BHT, 
antioxidants from pepper may not be regarded as an economic 
alternative to the existing products, particularly to the 

{ood industry. 



- 63 -

Table 3 

Market prices for small orders of deliveries 
of antioxidants*) 

Trade name and/or chemical name Purity 
[~] 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

BHT 
Butylated Hydroxyamide 

BHT 
2,6-Di-tert.-Butyl-4-methylphenol 

.. .. .. 

97 

98 

99 

3,5-Di-tert.-Butyl-4-hydroxytoluene 97 

Vitamine E 
DL-alpha-Tocopherol 96 

D-delta-Tocopherol 93 

D-gamma-Tocopherol 97 

Vitamine C 
L Ascorbic Acid 97 

.... II 

Sodium ascorbate 

.. .. 
L Ascorbic acid-6-palmitate 

.... .. 
L Tartaric acid 

99 

97 

99 

97 

99 

99 

*) Prices are taken from chemquest databank 

**) Price for 1 g 

Price 
us $/kg 

40 

13.5 

17- 30 

76- 80 

380 

740**) 

540-570**) 

20- 30 

40- 80 

25 

30- 40 

150-160 

160-220 

14- 20 
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In Table 3 the international market prices for the most im­
portant antioxidants used in the food ind~stry more or less 

prepared by chemical synthesis, are collected. 
Moreover it must also to be taken into consideration that 
from the toxicological point of view a lot of information 
has to be revealed, before such a product could be marketed 
as an antioxidant for food products in most of the western 
countries. Last not least a pungent taste of the piperine 
derivates may also limit the application of these components 

in food products. 

Therefore, a similar economical situation occurs, as already 

mentioned above for the volatile components. 

Taking into account that the piperine derivates, which might 

be of interest for the use as antioxidants, will only be 
isolated from the other components by solid liquid chromato­
graphy techniques, which are tedious and expensive, it seems 
to be doubtful at present to obtain such products on a eco­
nomical basis. Costs for the preparation of such products, 
will therefore in each case be on a high level and it is 
obvious that presently no preparation technique will be 
available to match the prices for the products of Tab. 3 in 
particular those for the synthetic antioxidants but to a 

certain extent also to the natural ones. 

3.2 Insecticides 

Regarding the insecticidal properties of piperine and piper­

ine amides some toxic and repellant effects on particular 

insects are reported (this report part 1, page 20). If 
piperine amides or other components prepared from pepper or 
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pepper extracts would be isolated from pepper or oleo-resins 

and used in the field of agricultural protection agents, 
they have to compete with the already introduced chemical 
components predominantly prepared by chemical synthesis. 

1 

2 

3 

4 

5 

Table 4 

European market prices of 
sactine agents for insecticides*> 

Name us $/kg 

Lindan 40- 50 

Parathione 20- 30 

Thiram 10- 20 

Carbofuran 120- 140 

Pyrethrum 550-1200**} 

*) Prices are taken from chemquest databank 

**} depending on the purity 

In Table 4 the market prices for some insecticides in the 
European market are collected. The prices for the same ma­
ter.als in the United States will be lower because of the 
larger agricultural market. Such figures could not be made 
available seriously for trade reval reasons between European 
and American plant protection industry. The prices for most 
of the produ~ts are very low with the exception of 
pyrethrum, which is obtained from natural resources and has 
got newly a broad field of application in agricultural plant 
protection. Some minor components like piperitine and 
pelletrene are reported to show synergism effects to 
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pyrethrum12). There are a lot of other chemical components 
~~ic~ also show synergism effects to pyrethrum, and 
components from pepper which are not easyly to separate from 
pepper extracts, might come in a stroug competition from the 

economical point of view to the presently used chemicals 

which do show this synergism effects. 

How~ver, as there is an increasing market for insecticidal 
products based on natural resources, the synergism proper­
ties of the mentioned components of pyrethrum could be an 
interesting point for the future developments in the plant 
prctection industry and should therefore seriously be con­
sidered from the scientific and economic point of view as a 
possibility to enlarge the producti-On of pepper. 

3.3 Pharreaceutics 

A somewhat more promising situation occurs ~ith some excep­
tions for those components which are said to be of pharma-

cological value. 

Piperine and some congeners are reported to show analep~ 

tic13,14) activity, coronary vasodilatorial activities
15

> 

as well as - with some doubt on the reliability of the pub­
lished work - antifertility properties 16> and particularly 

together with other components of natural plant extrakts 

antihelmintic and antiflammatory behaviour (see Lit. 

of part 1). 

The market prices for pharmaceutical chemicals are generally 
higher due to the stronger requirements, which have to be 

fulfilled for purity, activity and safety reasons. 
Therefore, the pharmaceutical industry of the Western coun-
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tries has a strong interest in exploring tropical plants 
with respect to the content of pharmaceutical agents. These 
activities are already running in more than a dozen studies 

supported by the UNIDO, the GTZ and the national health 
research authorities of the United States, Japan and the 
Federal Republic of Germany. In Table 5 the market prices 
are collected for small orders of delivery of some pharma­
ceutical agents which are used for the preparation of drugs 
for coronary vasodilatorial deseases or as anticonvulsive 

and antifertility agents. 

However, it should be pointed out clearly that the pharma­
:eutical industry in the Western countries has to fulfill a 
lot of legal requirements, before a new pharmaceutical pro­
duct is marketed and any decision to go ahead with the de­
velopment of a new pharmaceutical agent produced from natu­
ral sources, will be carefully checked in each case and 
should not be considered in general. The amount of money 
which has to be spent to fulfill all the necessary toxico­
logical and pharmakokinetic requirements for such a product 

often exceeds S to :o million US $ and the work will run 
~ver 3 to S years. This means, that if the active components 

prepared from pepper do not show significant ~dvantages to 
the already known pharmaceutical components the interests of 

the pharmaceutical industry to carry out an exhaustive 
investigation will be comparatively low. A discussion with 
the management of larger pharmaceutical companies in the 
Federal Republic of Germany responsable for the development 
of new products about the properties and already known re­
sults of peperine derivates which show pharmaceutical acti­
vities as mentioned above, did not result in any serious 

interest. 



- 68 -

Table 5 

Market prices for small orders of deliveries 
of pharmaceutical agents*) 

Trade name and/or chemical name 

A) Psychotonics 
1 Caffeine 

2 

3 

4 

8) 
1 

2 

3 

4 

C) 
1 

2 

3 

4 

0) 
1 

2 

3 

E) 
1 

2 

3 

1,3,7-TriMethylxanthine 

Caffeine citrate 
1,3,7-Trimethylxanthine citrate 

Theobromi ne 
3,7-Dimethylxanthine 
p II 

Neuroleptica I Vasodilatora 
Reserpine 
3,4,5-Trimethoxybenzoicester 
p II 

Promethazine 
10-(2-Dimethylaminopropyl) 
Phenothiazine 
Chlorpromazine 
2-~hloro-10-(1-dimethylaminopropyl)-
phenothiazine 

Anticonvalsiva 
Tri mi done 
2-Desoxyphenobarbital 

B-Methylphenobarbital 

Phenobarbital 
5,5-0iphenylhydantoin 

Antihel•inthica 
Piperazine 
Quinidine sulfate 
Chinekonan-9-ol-,6-•ethoxy-sulfate 

Cimetidine 

Anti fertilizer 
Oestradiol-benzoate 
17-S-Hydroxy-17-Hethyl-Androsta-
1,4 -Dien-3-0ne 
17-a-Hethyl-65-Androsten-3B-17B-Diol 

Purity 
[~) 

99 

99 

97 
99 

97 

99 

98 

98 

97 

98 

98 

99 

99 

99 
98 

98 

99 

97. 

*) Prices are taken from chemquest databank' 

Price 
us $/kg 

20- 40 

110- 120 

200 
250- 290 

2500-2800 
2500-3400 

300- 400 

400- 500 

300- 400 

600- 800 

120- 150 

70- 120 

20- 40 

900-1400 

1600 

3500-4COO 

4000 
4000-7000 
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RECOHHEN~ATIONS 

Pepper extracts and components of pepper have already limited 
applications as industrial products. Severals co•ponents of 
pepper are reported in the literature to show antioxidant pro­
perties, insecticide behaviour and so•e pharaacological activi­
ties. Some of the reported properties and the amount of available 
components in pepper have been checked in this study. It was also 
checked whether a softer and more effective extraction procedures 
using modern hypercritical extraction technologies would result 
in better yield and more cleaner and better useable prod~cts. 

The main results from this study can be summarized as follows: 

l. Pepper does not contain particular components which have 
extraordinary properties for which a high demand in the 
chemical or pharmaceutical industry is expected in the near 
future. 

2. Host of the components available from pepper can also be 
obtained in h;gh amount from other natural material. 

3. Many of the components obtainable for pepper which are of 
possible interest for the phar .. aceutical-, chemical- and plant 
protection industry are available in relatively low 
concentration levels. This means that the raw material price 
of the pepper have to be drasticuly reduced to compete with 
the production costs of the presently existing alternative 

chemical components. 

4. io obtain particular chemical components from pepper 

sophisticated isolation technologies which are tedious and 
laboursome have to be applied. This will have a strong 
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influence on the price of the final product and therefore 
products fro• pepper as a alternatives will come to an ac­
ceptable price level in co•parison with the presently existing 
materials. 

Therefore seems to be unlikely at present fro• the economical 
point of view to develop products fro• pepper which can be sold 
in the international •arket on a suitable price level to increase 

the demand of pepper cultivation. 

However looking into the future develepments of the plant pro­

tection industry, which because of the environmental problems is 
searching more and more for the possibilities of using natural 

products as alternatives and into the recently started 
de~elopments of the pharmaceutical industry, trying to find new 
products from natural raw material sauces the following 

recommendation is given: 

1. The develop•ents of the plant protection industry particularly 
the aspects to use natural er semi artificial components of 
natural grown products as insecticides and rhodenticides 
should be carefully watched within the next five years. 

Practically this could be done on a low cost bases by a 
literature study. The results should be summarised in a yearly 
report. If as a result of that study more confirmation about 
the pesticide properties of those co•ponents showing a similar 

I 

structur to the pepper components is reported from the 
scientific literature, experimental studies with sue~ 
components and derivates could then be carried out with a good 

chance of success. 
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Z. A small study should be carried out to obtain the different 
opinions of the international parmaceutical industry about the 
anticonvulsive and vaso dilatorial properties of the piperin 

and so•e piperin derivates. 

This study could be ca~ried out in sending questionai~es to 
the 40 or 50 largest phar•aceutical co•panies in the world and 
into several phar•aceutical scientific institutes. The aim of 

this study should be to obtain their opinion about the 
applicability of the piperine derivates. the possible 
development in this field and the reliability of the reported 

behaviour of some of the pepper co•ponents. In case of 
positive replies a experimental study on the respective 
components could be carried out may be together with a 

pharmaceutical company. 

3. The future development of new separation technologies should 
be watched carefully from the technical and the economical 

point of view. 

It may be possible that future developments in the more 
sophisticated technologies could reduce the costs for the 
separation significantly and this could be the bases for 
future uses of pepper components on a more realistic price 
level. Such a study could also be done by a consecutive 
literature report over the next five years and should also 
contain informations about the possibilities for the drying 
and storing of green pepper as a modern food component. 
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A N N E X I 

RETRIEVAL OF LITERATURE 

The cited literature is given below on the subject of 

Part 1: 
Part 2: 
Part 3: 
Part 4: 
Part 5: 
Part 6: 
Part 7: 
Part 8: 

PEPPER 

PEPPER, PROCESSING OR EXTRACTION 
PEPPER, USE 
PEPPER, VARIE'l"IBS 
PEPPER, VOLATILES OR ANAL~""'l'ICS 
PEPPER, PROCESSING, USB, ANALYSIS ( SYNOPSIS ) 
PEPPER, VEGETABLE 
PEPPER, ANTIOXIDATIVB BFFBCTS 
PEEPER, PHARMACEUTICAL EFFECTS 

Included in this retrieval of literature are the citations 
listed with these keywords in the data bases 

S BIOSIS PREVIEWS 69-88/FEB BA8504;RRM3404 
10 AGRICOLA - 1979-87/DBC 

110 AGRICOLA - 70-78/Dec 
SO CAB ABSTRACTS - 1984-87/NOV 

51 PSTA - 69-87/ DECEMBER 
79 FOODS ADLIBRA - 74-88/JAN 

399 CA SEARCH 1967-1988 UD=l0804 
76 LIFE SCIENCES COLLECTION -78-87/QCr 

Citations within each data base are chronological. Due to 
retrieval in different data bases citations may occur 
repeatedly. 

Part 1: PEPPER PROCESSING OR EXTRACTION 

1: Production of a black pepper oleoresin by dense carbon dioxide or carbon 
dioxide-ethanol extraction 
2: The use of Calflo E solid suppo~ for extraction of benzo(a)pyrene and 
other polycyclic aromatic hydrocarbons from large quantities of fats and 
oils 
3: Prucess for ~.xtraction of pepper colors from chilli oil 
4: Detection of gaaaa irradiated pepper and papain by chetnilwninescence 
5: Wet .ethod for obtaining oil-soluble substances from vegetable inatter 
6: Apparatus for distillative separation of volatile materials from liquids 
7: Changes in capsaicin contents in fresh and processed red peppers 
8: High-contrast photographic elements exhibiting reduced pepper fog 
9: Spice extracts, lauricidin, and propylene glycol as inhibitors of 
Clostridiua botulinum in turkey frankfurter slurries 
10: Halftone imaging silver halide emulsions, photographic elements, and 
processes which-~loy arylhydrazides 
ll: Effects of processing treatments on recovery of capsaicin in jalapeno 
peppers 
12: Relationship between pigment content, peroxidase activity and sugar 
eolf>OSition ~~ rea pepper (Capsicum annuum L.). I. Influence of cultivar, 
drying metho.. and a ripening accelerator 
13: Relationship between pigment content, peroxidase activity and sugar 
coq>osition of red pepper (Caps1cwn annuum L.). II. Changes occurring 
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during th~ industrial drying process 
14: Use of supercritical gas extraction for spices and fragrances 
1~: Validation of a radioinminoassay for (+)-abscisic acid in extracts of 
apple and ~weet-pepper tissue using high-pressure liquid chromatography and 
COlllbined gas chranatography-mass spectrometry 
l&: Retention of carotene in green peppers and peaches after a home 
dehydration process 
17: Irradiation in the production,. processing, and handling of food 
18: n.er.al poultices containing dl-cmphor and ginger extracts 
19: Fate of 11alathion r..:JVal from treated chilli cap&iC\BI annum by hc.e 
processinqs 
20: Spice extracts 
21: Effect of pulsation aixing on the extraction of essential oils 
22: DeteI'lliDation of the capsaicinoid.s content in an extract of red pepper 
23: study of the kinetics of initiation of radical processes during beating 
of lignin in an alkaline -cliua using a spin trap 
24: Injection-extraction procedure for rapid deteraination of relative 
pungency in fresh jalapeno peppers 
25: Encapsulation of active agents as aicrodispersions in hcm:>geoeous natural 
polymeric matrices 
26: Investigation into some physiological and biochemical processes in 
hothouse-grown sweet pepper with a view to deterll'ining the causes of flower 
abortion 
27: Kinetics of essential oils extraction during production of alcohol 
extracts 
28: Uses of supercritical gas extraction in the food industry 
29: High contrast development of photographic elements 
30: Separation of biologically active chromium-containing coq>lexes from 
yeast extracts and other sources of glucose tolerance factor (GTF) activity 
31; Hydroxyproline-containing proteins extracted from intact and wounded 
sweet pepper fruits 
32: Plant extracts with sensory properties 
33: Effects of blanching and sulfur dioxide on ascorbic acid and pigments of 
frozen capsicwns 
34: Influence of cultivar and agricultural as well as processinq technologies 
on color, sugar coaposition and peroxidase activity of red pepper 
J5: Chemical composition of vegetable processing byproducts 
36: Effect of storage conditions on changes in quality o! flavor and aroma 
extracts obtained from certain spices 
37: Tozic hazards from coaaon materials 
38: Effects of added calcium on texture and quality of canned Jalapeno 
peppers 
39: Ethyl acetate as a solvent for extraction of spice o!eoresins 
40: Changes in vitamin U during storage and processinq of vegetables 
41: Jalapeno pepper pungency as a quality control factor for process cheese 
42: Use of a device for measuring the light absorption or dispersion in 
determining the solubility of extracts f ran foods or co~diments in highly 
coapressed solven(s 
43: Nitrate content of preserved vegetables 
44: Improved methods of the detenaination of comnon salt in spices 
45: Evaluation of the quality and stability of taste and flavor preparations 
obtained by extraction 
46: New 111ethod for quantitative essential ~il analysis 
41: Fonnation and metabolism of pungent p.inciple of Capsicum fruits. Part 
VII. P.nzyinic fonnation of capsaicinoid !rom vanillylamine and iso-type 
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fatty acids by cell-free extracts of Capsicwn annuun var. annuwn cv. 
Karayat.subusa 
48: Photosynthetic inhibitors from capsiCUlb annuum L.: extraction and 
bioassay 
49: Studies on processing and analysis of red pepper seed oil 
50: Study of the production of extractum capsici spissUll 
51: Extraction of plant anc1 an.illal materials 
52: Rapid dete:ndnation of nonylic acid vanillylaai.de and other cap&aicinoids 
in capsicum fruits and eztracts by silver(l+)-coaplezatioo high-perfoniance 
liquid chrcmatography 
53: Extraction of bitter principles fraa black pepper 
54: HPtC detendnation of piperine in pepper anc1 in pepper extracts 
55: Inhibition of Clostridiua botulinua by spice extracts and aliphatic 
alcohols • 
56: The use of lactic acid in vegetable products industries 
57: A closed system for measurement of photosynthesis, respiration and carbon 
dioxide o 'lll(ien&atioo points 
58: c.c.ptri&on c! batchvise and continuous steam distillation-solvent 
extraction recover} of volatiles from oleoresin capsicma, African type 
(Capsicua frutescenl) 
59: Processing factors affecting acidification of canned piaiento peppers 
60: Effect of indoleacetic acid, kinetin, extract fraa capsiCU!ll stigmas, and 
Nitschs' culture medium on pollen germination and growth of pollen tubes in 
vitro of various species of Capsicum 
61: Higsa-performance liquid chromatographic analysis of the pungent 
principles of pepper and pepper extracts 
62: Detection of radioactive contamination in vegetable and fruit products 
and effects of technological processes (on the contmnination), in the 
canning industry 
63: Volatile components and punqency 1n fresh and processed jalapeno peppers 
&4: Effect of sulfur dioxide on the 111ain biochelnical processes and yield of 
tomato and paprika 
65: Volatile coq>e>nents and pungency in fresh and processed jala,"'8no peppers 
(capsicum annuUll) 
6~: Reduction of photosensitive pepper in silver halide emulsions 
67: Characteristic of flavor and aroma of natural extracts from black pepper 
68: Analytical control of a capsaicin-free capsicum extract 
69: Study of the organic acid cotrp0sition in carbon dioxide extracts from 
some plants with a spicy aroma 
70: Spice arana extract 
71: Extraction an~ gas-liquid chromatographic d~tennination of 
hexachlorophene f ran several plant tissues 
72: Spice processing 
73: A high-yield 1nethod for the extraction and purification of capsaicin 
74: Environmental pollution of the Port Pirie region. 3. Metal 
contamination of home gardens in the city and their vegetable produce 
75: Hot pepper extract 
76: A CO!lf>O&itfon·for and a process therewith of treating the hair and/or 
scalps of animals 
77: Studies of quality changes in capsicum cultivars du=ing inaturation, 
ripening and processing 
78: Spice extracts 
79: Spectrophot0111etrical determination of yellow and red paprika pigments 
f ran the total extract 
80: Dyed edible food casing 
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81: Changes in the pectic COllFC>Sition during the processing, fermentation and 
preservation of pickled products (p.i.lllentos and olives) 
82: Effects of spice extracts on hydrolases. Ho. 1. On trypsin 
83: Influence of gibberellic acid and yeast extract on the germination of 
pollen and the growth of pollen tubes in vitro of different species of 
cayenne peppers (capsicum) 
84: Analytical evaluation of seasoning extracts (oleoresins) and essential 
oils froa seasonings. II 
85: Constituents of peppers. V. Qualitative and quantitative analysis of 
the pungent principles of pepper and pepper extracts 
86: Extraction of oleoresins frcm spices 
87: Extraction of fat-soluble nutrients from plants 
88: Extraction rate equations for paprika ancl turmeric with certain organic 
solvents • 
&CJ: Application of eaission spect.rcmet.ry for studying trace ele11e11t.s in fruit 
juices and extracts 
90: Effect of sane spice extracts and antioxidants on the oxidation of edible 
soybean oil 
91: Extracts fran the fruits of Piper guineense 
92: carbon dioxide extract frcm capsicum annuum fruit 
93: Processing of pimento waste to provide a pigment source for poultry feed 
94: Effec·t of natural spices, spice extracts, essential oils, eYtraction 
residues, and synthetic antioxi?~~ts on the breakdown of pork fat. and model 
lipids. III. Spice extracts, water vapor-volatile and nonvolatile 
extraction COllFCJnents, and extraction residues 
95: Treatment of concentrated pimiento wastes with polymer~c flocculating 
agents 
96: Extraction of odorous and taste substances from plant material 
91: Use of generalized "ariables for the correlation of extraction properties 
of solvents 
98: Mineral nutrition of vegetable crops. XIII. Extraction of 
macronutrients by several vegetable crops 
99: Production of red pepper extracts for the pharmaceutical industry 
100: Aromatic extracts of natural COBpOsition 
101: Instrwnental analysis of carbon dioxide-extract components of Piper 
nigrum 
102: carotenoid synthesis in seasoning paprika 
103: Processing Jnedicinal l'la_nts and herbs 
104: Flowable granules with protective coatings 
105: Extraction of the antibiotic capsicidin from mature capsicum annuwn seeds 
by a si.llple inetbod 
106: Detennination of kava-kava (piper 111ethystieu11) extracts 
107: Extraction of plant raw material containing alkaloids with liquid carbon 
-ioxide 
108: Inhibition of oxidation processes in ineat-product lipids under the effect 
of ionizin{ irradiations 
109: Distillation.processing of 111edicinal plants or drugs 
110: Inhibitor extracted from capsieu11 annuum (capsieu11 frutescens) (red 
pepper) leaves. III. Antigenic purity of active substance isolated and 
identified with ribon ulease 
111: Preparation of a carbon dioxide extract of red pepper 
112: Galenicals or pure substances. l. Solubility tests with pure substances 
and dry extracts 
113: Processing of pimiento for stuffing olives. Chemical peeling and storage 
iri l01t-concentration brines. II. Results for 1969-70 

11 I I 11 
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114: Analysis of dyes. XI. Detection of foreign pigaents in spice extracts 
used i~ the manufacture of meat products 
115: Effect of thiol groups on the 9ennination rate and metabolic processes in 
norael and in difficulty genninable leguminous seeds 
116: Control of the adulteration of pepper 5a11f>les by electrophoretic analysis 
of protein extracts 
~17: Effect of natural spices, spice extracts, essential oils, extraction 
residues, and synthet.ic antioxidants on the decomp>sition of pork fat and 
model lipids. I. Effect of natural spices and spice extracts on pork fat 
118: Chemical and qualitative changes in produci.09 frozen roasted ltapia red 
peppers 
119: Development toner bath 
120: Spasmolytic activity of aryl subst:ituted .alpha •• -pyrones and aqueous 
"!lrtracts of Piper methysticum 
121: Extracts of spicy-arcmatic substances in mayonnaises 
122: Content of ascorbic acid and its derivatives in fresh-frozen and canned 
peppers 
123: Correlation between ribonuclease activity and inhibition of virus 
infection by foliar extracts from different species 
124: Introduction of native extracts of medicinal plants and spices into 
lotions and shaq>.X>S 
125: White pepper . 
126: Indigenous drugs used in uterine disorders. I. Pharmacological actions 
of the extrac~ of the fruits of Piper aurantiaCUJD and an attempt at the 
identification of its oxytocic principles 
127: Inhibitory effect of extracts frOlll pepper leaves. (Capsicum annum). II. 
Concentration and purification of an inhibitory fraction 
128: Inhibiting the oxidizing processes occurring in meat product fats under 
the effect of ionizing radiations 
129: Coaposition of the carbon dioxide extract of black pepper 
130: Changes of free sugar contents in sarcocarp and seed during the ripening 
process. Free sugar contents in pumpkin, sweet pepper, and trifoliate 
orange 
131: Auto-oxidation of extractable color pigments in chili pepper with special 
reference to ethoxyquin treatment 
132: StI'\icture of pipataline, an extractive from Piper peepuloides 
133: Rapid 111ethod for the extraction of light filth from paprika 
134: Extraction of pepper oil. 
135: Liquid pepper extract 
136: Vitamin C content in fresh and canned vegetable& 

1-72 
107196681 103213681 101071388 95181927 93148399 91009527 
107174495 103121791 101069463 95161303 93137921 90164092 
107156357 103101451 100173322 95095694 93074863 90021019 
107022032 103052891 100050164 95078703 93068765 90017197 
107009306 10~20~733 99079931 94207289 93044366 P,9022504 
10&178553 102172679 99035480 94190545 93024593 89014762 
106137208 102130569 99003121 94173069 92209491 89004793 
106041544 102111886 98033411 94172971 92162213 88177269 
105059593 102060700 96198106 94138080 92090403 88103519 
104196919 101235664 96141380 94109072 92074558 88005025 
104050040 101212907 96102744 94099839 91173630 87199264 
104004799 101089004 9~202262 94044255 91033987 87182935 
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13-13& 
87182727 64003364 80124357 770&0235 72099285 70113936 
87)56339 831459c;l 80106995 1607()(){,3 72089021 70109094 
87083373 83111341 80094383 16044712 12061408 7009555& 
86177170 83026545 80058898 75132991 72020254 6906b258 
85141517 82153984 80030731 75116825 12011457 69010151 
85122116 82123411 79030678 75031503 12002238 690097&7 
35003944 82084699 79017198 75025327 72000973 67057240 
84149574 82072612 781-16479 75004217 71042162 67005649 
84149526 82014004 78101980 7312962& 11037586 6&018121 
84149393 81076666 78059893 73011432 71028970 
84013401 81024345 77072319 73002784 71010227 

citation no. 8020/1 
79:0250190 87240471 

Fooc1 FlaYOUring lngrecl Process Pack , 9(10) October 1987, p 65-68 
CD>EN: FFIPEB 
Doc Type: JOURliAL 
Fruit juices: D-Pepper of Paterson Candy (UK) discusses why he believes 

ultrafiltration in the clarification of fruit juices is a better method 
than conventional filtration. 

Descriptors: PROCESSING & ENGINEERING; Vegetables ' Fruits 

citation no. 8020/2 
79:0248118 87220440 

Sciences des Aliments 7(3) 1987, p 481-498 CODEN: 
SCALDC 

Doc Type: JOURNAL 
Spices: "Production of a black pepper oleoresin by dense carbon dioxide 

or carbon dioxide ethanol extraction." (JP Vidal·& H Richard; in French) 
Descriptors: PROCESSING & ENGINEERING; Extractions 

citation no. 8020/3 
79:0240258 87140367 

MC. The Manufacturing Confectioner , 67(6) June 1987, p 83-88 CODEN: 
MCNFAO 

Doc Type: JOURNAL 
Sweeteners: T Pepper of Finnsugar Xyrofin (UK) Ltd reviews the uses of 

sugar substitutes in chocolate and boxed chocolate fillings and nougats. 
Xylitol, sorbitol, mannitol, iscmalt, lactitol, maltitol, and hydrogenated 
glucose syrup are discussed along. with intense sweeteners such as 
aspartame, acesulf ame K, saccharin, cyclamate, thawnatin and stevioside. 

Descriptors: PROCESSING & ENGINEERING; Confectionery 

citation no. 8020/4 
79:0236407 87100520 

Food Hicrobi~l~ , 3(4) October 1986, p 321-329 CODEN: FOMIES 
Doc Type: JOURNAL 
Sausages: The combined effect of pH, water activity, and certain 

additives (sodiwn nitrite and sodiwn nitrate, polyphosphates, wines and 
pepper) on growth and survival of two strains of Staphylococcus aureus in 
lllOdel salami at 25 c was investigated. 

Descriptors: PROCESSING ' ENGINEERING; QUALITY CONTROL; Meats 
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cit<ltion no. 8020/5 
79:0236384 871004~17 

~ournal of Food Protection , 50(5) May 1987, p 401-403 CODEN: JFPRDR 
Doc 'fype: JOURNAL 

Spices: H Geeta & P R Kulkarni report results of a survey of the 
microbiological quality of whole, black pepper, and tunneric powder sold in 
retail shops in Bombay, :india. 

Descriptors: PROCESSING & F.HGIHEERING; QUALITY CONTROL 

citation no. 8020/6 
79:0219680 P6160912 

Packer , 93(28) July 12, 1986, p 9B CODEN: PCKRAA 
Doc Type: JOURNAL 

Peppers: VacuuJ1 cooling lends the superior Brand Produce Inc a hand in 
pepper harvestit19. 

Descriptors: PROCESSING & ENGINEERING M-.THODS; Vegetables & Fruits 

citation no. 8C20/7 
~9:0214093 86057905 

Journal of Food Protection , 49(3) March 1986, p 216-221 CODEN: JFPPDR 
Doc Type: JOURNAL 

Spices: "Kicroanalytical quality of ground and unground marjoram. sage & 
t.hyme, ground allspice, black pepper and paprika." {JS Gecan, et al.) 

DE:scrii;.lors: PROCESSING & ENGINEERING ME'mODS; QUALITY CONTROL 

citation no. 8020/8 
79:0213924 86056508 

Agricultural & Biological Chemistry , 50(2) February 1986, p 347-355 
CODEN: ABCHA6 
Doc Type: JOURNAL 
Spices: ~"he distribution of microorganisms in fifteen sanples of selected 

spices and the effects of irradiation on them was evaluated by M L Juri, et 
al. The total aerobic bacteria in black pepper, white pepper, turmeric, 
rosemary and basil were determined. 

Descriptors: PROCESSING & ENGINEERING METHODS 

citation no. 8020/9 
79:0213172 86050804 

Federal Register, 5l(b9) April 10, lYBb, p 1239·1 CODEN: FEREAC 
Doc 'l'ype: JOURNAL 
r,pices: FDA announces the availability of defect action levels Conpliance 

Policy Guides for insect and_ rodent filth in ground and unground processed 
spices (allspice, cinnamon, nutmeg and pepper). 

Descriptors: GOVERNMENT INFORMATION 

citation no. 8020/10 
'/9:0212337 86043507 

J Food Science & Technology , 22(5) September 1985, p 317-320 CODEN: 
JFSTAB 

Doc 'l'ype: JOURNAL 
Spices: The microbio1ogical status of black pcp~r is discussed by 1' v 

Mathew, et al. It was observed that export quaU ty samples of bl.at.I• pepper 
were le8s contaminated than market samples. 

Descr.iptors: PROCESSING & ENGINEERING HETl!ODS; QUAI,I1'Y CONTR,OL 



citation no. 8020/11 
/9:02lCJOG 86029801 

Int J of App Radiation & Isotopes 
CODEN: IJARAY 
Doc Type: JOURNAL 

- 80 -

• 36(12) December 1986, p 989-991 

Spices: R Hewainanna & L W Boteju report microbioloqical and chemical 
studies on irradiated black pepper. 

Descriptors: PROCESSING & ENGINEERING METHODS 

citation no. 8020/12 
79:0201647 85090708 

CRC critical Rev in Food Sci & Nutr , 22(2) 1985, p 108-116 
CODEM: CRFND6 
Doc Type: JOURNAL 
Spices: A c:oq>rehensive review is offered by V S Govi.ndarajan on 

capsicum.. The production, technology, chemistry and quality is discussed in 
Part I which focuses on the history, botany, cultivation and priJDary 
processing of these pepper spices ( fran pc. .. :ika to bell pepper including 
chilis and cayenne). 

Descriptors: P.ESFARCH ' TEOINOLOGY 

citation no. 8020/13 
19:0196554 85051802 

Deutsche Lebensm Rundschau 
DLRUAJ 

Doc Type: JOURNAL 

, 80(12) ~eml;:gr 1984, p 369-374 CODEN: 

Spices: "!Jlpact of natura; st.ate and degenned pepper on the spoiling 
velocity of ready-to-eat soups." (H.K.Frank & I.Beyer) 

Descriptors: PROCESSING & ENGINEERING METHODS; QUALITY CONTROL 

citation no. 8020/14 
19:0194531 85040209 

Journal of Food Science , 50(2) Karch 1985, p 376-318 CODEN: JFOSAZ 
Doc Type: JOURNAL 
A.flatoxin: "Evaluation of substrate potentially and irudbitory effects to 

identify high risk spices for aflatoxin contamination." Growth and 
aflatoxin production by Aspergillus parasiticus on autoclaved, whole, 
ground and also surface sterilized black pepper, cardamom, red pepper, dry 
ginger and tumeric were studied. 

Descriptors: PROCESSING ' ENGINEERING .METHODS; QUALITY CONTROL 

citation no. 8020/15 
79:0191584 85010810 

Dairy Record, December 1984, p 34 CODEN: DAREAU 
Doc Type: J()lf'RNAL 
Cheese: otto Roth (General Foods Corp) began iq>orting a new cheese line, 

Duo brand layered cheeses. Duo is a combination of pasteurized processed 
ennenthal with-a mousse-like filling of walnuts, herbs and spices; salami & 
black pepper, or smoked salmon. (full text) 

Descriptors: NEW PJ<ODUCTS; DAIRY 
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citatio11 no. 8020/16 
79:0189255 84100604 

Advertising Age , November 01, 1984, p 59 COOEN: ADVAAQ 
Doc '!'ype: JOU\<HAL 
Cheese SprecacJs: Kraft lnc introduces Velveeta Mexican process cheese 

spread in mild and hot varieties to the national market. Each of the 
Velveeta branded cheeses contain jalapeno pepper. 

• Descriptors: NEW PRODUCTS; DIURY 

citation no. u020/17 
84070818 
Applied and Environmental Microbiology , August 1984, p 376-379 CODEN: 

;\EMJDF 
Doc '!'ype: JOURNAL 
Aflatoxins: •Aspergillus parasiticus growth and aflatoxin production on 

b!.ack and wh-· ';.e pepper and the inhibitory action of their chemical 
constituents.• 

Descriptors: PROCESSING ' ENGINEERING ME'l'HODS; QUALITY CONTROL 

citation no. 8020,'18 
84057901 

Food Chemical News , June 18, 1984, p 20-22 CODEN: FalNA9 
Doc Type: JOURNAL 
Irradiation: USDA researc'11 ~ D.W.Thayer notes that radiation processes 

are no panacea or a "proces. · ~ee from concern. " sane flavor cnanges are 
noted in spices (black pepper). 

Descriptors: PROCESSING & ENGINEERING METHODS 

citation no. 8020/19 
8\024120 

Processed Prepared Foods, June 1981, p 111 CODEN: PPFOD2 
Doc Type: JOURNAL 

FLAVORS: New Wdter ~ispersible flavoring system from OM Ingredien~s Inc 
eliminates the need for ·salt or dextrose as a carrier. The ~ine, 
Liquispice, comes in 5 flavors: black pepper, celery, capsicum, paprika, 
and mace/nutmeg. Also featured in Food Processing, July 1981, p 30-31. 

Oescriptors: NEW PRODt;C'l'S; INGREDIENTS 

citati::.n no. 8020/20 
81011615 

Federal Register, March 27, 1981, p 18995-18996 COOEN: FEREAC 
Doc Type: JOURNAL 
soft Drinks: FDA further extends th.-~ comnent period on the standard of 

identity for soda water to accomplish the following: 1} de-signate kola nut 
extract, rather than caffeine; 2) provide for decaffeinated "cola" or 
"pepper" type soft drinks; 3) continue to permit the use of added caffeine. 
Connent period now ends on July 29, 1981. 

Descriptors: GOVERNMENT INFORMATION 

citadon no. 8020/2J 
80029916 

I 

1''ed.?ral Register, Octqbcr 
Doc Type: 1l0URNllJ,, 
Se>da Water; FDA r,ruposed 

designate cola or, icol,a 

21, 1980, p 69816-69817 COOEH: f'J:.RF.AC 

am~nded rulrs fer. soda water, section 165.175 to 
nut extract, rathcA than caffeine from other 
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e.xtracts that naturally contain caffeine, as the 111andatory in9~edient in 
"cola" or "pepper" soft. drinks. 

Descriptors: GOVERNMENT INFORMATION 

citation no. 8020/22 
80016020 

Advertising Age , May 26, 1980, p 1,62 CODEN: ADVAAQ 
Doc Type: JOURHAL . 

•Procter ' Galllble Co made its expected jump into the soft drink business 
with a bid to acquire crush International's US anc1 international (excluding 
canacla) businesses for $46 million. But Dr Pepper Co muddied the situation 
Friday .orninq (May 23, 1980) vith a bid for Crush that bettered Pl.G's 
price by $10 ailllon." Observers vere betting ~ would stick with the 
P'G's deal. Also not.eel in Wall SUP.et Journal; flay 29, 1980, p 6). 

Descriptors: PROC!SSIMG ' DIGiltEERDIG llEIBODS; allPAllY ' ASSOCIATIOH 
lll!llS 

citation no. 8020/23 
80016019 

Wall Street Journal , May 27, 1980, p 8 CODEN: ';4SJOAF 
Doc 'l'ype: JOUJt.'W. 

Dr Pepper offered to buy Crush International's US and international 
businesses, excluding canadian interests for $56 million. Crush wouldn't 
cmment. 

Descriptors: PROCESSING & ENGINEERING METHODS; COMPANY & ASSOCIATION 
NEWS 

citation no. 8020/24 
79018308 

Food Engineering, June 1979, p 67-69 CODEH: FOEGAN 
Doc Type: JOURNAL 

DR. PEPPER'S new plant in Dallas/Ft. Worth, TX has sane "clever" 
automation that llBkes the production of beverages very efficient. 

Descriptors: PROCESSING & ENGINEERING METHODS 

citation no. 8020/25 
79001026 

FOOD PRODUCT DEVELOPMENT, DECEMBER 1918, P 20-21 CODEN: FPRDAI 
Doc Type: JOURNAL 
J.E. alARBONMl'AU OF NATIONAL FOOD PROCESSORS ASSN. LOOKS AT METHODS TO 

MC*I'l'OR MUTRl'fIONAL PROFILES AKO SAFETY OF FOODS. P 24-25 QUALITY CONTROL 
PROGRAMS AT Oli. PEPPf.R ARE BRIEFED. 

Descriptors: PROCESSING ' ENGINEERING METHODS; QUALITY CONTROL 

citation no. 8020/26 
79:0125316 78005001 

FOOD PRODUCT _DEVELOPMENT, FEBRUARY 1978, P 15 CODEH: FPRDAI 
Doc Type: JOURNAL 

DR. PEPPER CO. (DAJ'..IAS) EXPANDS 'l'HZ MARJCET ACTIVITY FOR HUSTLE 
HIGH-PRO'l'EIN ENERGY DRINK. THE BEVERAGE PROVIDES 40' OF THE US RDA FOR 
PROTE!M AND COMES IN 2 FLAVORS, CHOCOLATE AND VANILLA. PRIMARY INGREDIENT 
IS NONFAT DRY MILK. A lO··OZ. CAN RETAILS FOR $.54. (ALSO FOOD PROCESSING, 
FEBRUARY 1918, P. 114)~ 

Descriptor's: NEW PRODUCTS; BF.VERA'.IB.C) ' 

• 
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ci lat io11 no. 8020/:n 
7q:Oll0316 75021430 

INTERNATIONAL FLAVOURS AND FOOD ADDITIVES 1 JULY 1975, P 206 CODEN: 
UTADH 

Doc Type: JOURNAL 
'lHE ANALYTICAL EVALUATION OF SEASONING EXTRACTS AND ESSEN'l'IAL OILS FROM 

SEASONINGS IS REVIEWID. PART 2 COVERS CAPSIOJK, GINGER, F-EPPER, TUME.RJC, 
AND PAPRIJCA • 

Descriptors: RESEAROI ' TEaDIOLOGY; ANALYTICAL 

citation no. 8020/28 
79:0108971 75015912 

1'"'CO> TEalHOLOGY (CIICAGO) , JULY 1975, P 68 <DDEN: FO'l'EAO 
Doc Type: JOURNAL 
HAMBURGER SEASOlfDG, llTRA-BORG FROM SUCREST CORP. , IS A BALMCED BLEND OF 

SPECIAL SUGARS AND ll>LASSES Wlnl SALT AND HYDROL'YZED VEGETABLE PROTEIN 
.AGAINST A BACltGROUHD OF llATURAL EXTRACTIVE OF OHION, GARLIC AND PEPPER. 

Descriptors: NEW PR()[QC'l'S; INGREDIENTS 

citation no. 8020/29 
79:010017& 74000917 

FLAVOUR INDUSTRY, OCTOBER 1973, P 418 CODEN: FLA.IBN 
Doc '!'l-pe: JOURNAL 
ll. 'E. Dl'.NIEL LID (UK) AR£ MARKETING A NEW PEPPER OLEORESIN EXTRACTIVE. 
Descriptors: NEW PRODUCTS; INGREDIENTS 

citation no. 8020/l - 55 (16:) 
1161060 82001592686 0719464 82000408054 493895 80091203086 
1146372 82001557091 0699264 82000350448 411014 80071217799 
1143500 82001553360 0658725 82000242790 4362!>6 80031235512 
1142575 8200154995!) 0657684 82000241144 401074 80010600520 
1126342 02001515628 0652225 82000230512 401073 80010600519 
1116037 82001490365 0643954 82000210813 279517 79091202757 
1099815 82001451911 0617977 820001236.Sl 253616 790(,1263038 
1048831 82001331669 0611670 82000123308 246693 79051256623 
104-1300 82001326601 607760 8110120M25 244402 79051254043 
lo.\2275 R20012593B'J 575826 224R49 .,9031235715 
1031791 8200123~688 511521 710963 "730212208f.5 
1031684 82001235557 570561 108662 78121800303 
0981922 82001076443 545547 100620 7812120"1707 
oq13ees 82001049925 545508 93095 78~ 112e&754 
0957989 82000995667 539283 48097 78071242455 
0852647 82000740305 531762 44011 78061239154 
08lb440 J32000646024 525389 7673 78031202835 
0761547 82000503703 5239.io 
0726859 820004 l 9f.38 512868 

1: Safe And sound. 
2: Demonstration of spice-specific IgE ir, patients with susp-:!ctcd food 
allergies. 
3: Karyotype study on certain r.pecies in Capsicum • 

Jn 6th MEETING ON GENETICS AND BREEDING ON CAPSIL'UM AND EC.GPLANT -
7.ARAGOZA (SPAIN) - 21-24 OCTOBER, 1986.. , 
4: The isolation of natur11l f)avour from byproducts of U1P. fQOd fodui;try by 
high-pr~ssure C02 extraction. 

I I I II 
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Gewinnung von natuerlichen ArOlllen aus Reststoff en der 
Lebensm:ittelproduktion lllit Hilfe der C02-Hochdruckextraktion 
S: Enzyme-linked i.nnunosorbent assay on nitrocellulose med>ranes (dot-ELISA) 
in the serodiacJnosis of pl~.nt pathogenic bacteria. 
6: Effect:. of plant extracts on insect pests of cannon beans. 
7: Bronchoconstrictor response to inhaled capsaicin in hu.-:ans. 
8: occurrence of bacterial leaf spot of pepper in Pakistan. 
9; Isolation and partial characterization of the m1e>rphous cytoplasmic 
inclusions associated with infections caused by two pot.yviruses. 
10: Evaluation of substrate potentiality and inhibitory effects to identify 
high risk spices for aflatoxin contaai.nation. 
11: Influence of spice essential oil on the life history of Lasioderma 
serricome (F. ). 
n: Efficacy of certain indigenous plut products -·grain protectants 
against Sitopbilus oryzae (L.) and Rhyzopertha dcminica (F.). 
13: Application of TLC cilemical confiraatory tests to ainicolumn 
chrcmatograpby of aflatoxins. 
14: Injection-extraction procedure for rapid determination of relative 
pungency in fresh Jalapeno peppers. 
15: A new aet.hod for sensory evaluation of re:! pepper heat. 
16: The incidence of Bacillus cereus in foods in central Thailand. 
17: Biological effects of caffeine. FDA status. 
18: Fungicides as inducers of the acCUJ1aJlation of fungitoxic substances in 
plants. 
19: Detection of a necrosis-inducing factor of nonhost plant leaves produced 
by Pseudanonas syringae pv. tomato • 
20: Hot pepper mosaic - An iq>ortant disease in the West Indies. 
21: Fragrance and flavor substances. 
22: Bacteriological Quality of Black Pepper in Retail Stores in a canadian 
City. 
23: A Microbial Investigation of Selected Spices, Herbs, and Add.~tives in 
South Africa. 
24: Virus Diseases of cultivated Plants in Montserrat. 
2S: High Pressure Liquid Chromatographic Detenninatton of Aflatoxins in 
Spices. 
2&: Evaluation of Possible Mutagenicity of Irradiated Spices. 
21: Studies on the Hybrid Seed Production by Using a New Male Sterile Line in 
Pepper (capsicum annuum L.) II. On the Process of Pollen Degeneration. 
28: Jalapeno pepper pungency as a quality control factor for process cheese. 
29: InhibitiJn of ClostridilDl botulin\DI by spice extracts and aliphatic 
alcohols. 
30: lnduc2Ci resistance in c:apsicwn annuwn by extracts of pepper steir.s 
contmninated by Phytophthora capsici. 

Mise en evidence d'une induction de resistance chez Capsicum annuU111 par 
des extraits de tiges de Pi.D'"nt contmninees par le Phytophtl:>i;a capsici. 
31: Piperine and related COll!pounds in pepper. 1. Search for minor coirponents. 
32: Re:luction ~f ~croorgani~llS in spices by means of ionizing radiation. II. 
Influence on the biting constituents in black pepper. 

Zur Kei.zahlvel'111inderung bei Gewurzen mit Hilfe ionisierender Strahlen. 
2. Mitteilung: Beeinflussung dor Scharfe von schwarzem Pfeffer. 
33: Inhibition of rancidity of fats by paprika and tomato seeds. 
34: l111Proved growth of onion and bell pepper in saline soils by two 
vesicular-arbuscular inycorrhizal fungi. 
35: Controlled at.Jnosphere storage of winter white cabbage. 
3&: Influence of he~t sterilization on the organoleptic qualitV of spices. 

I 11 
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J"i: HPLC det""nnination of pipecine in pepper and in pepper extracts. 
l8: Su1dies of the powdery-mildew fungus. Leveillula taurica. on green 
pepper. 11. Light and electron microscopic observation of lne infection precess. 
39: Antifungal subst.ances in peppe.r plants infected by virulent or avirulent 
s~rains of VerticilliUJD dahliae. 
40: Peroxide isoenzyme speciiicity in abscission zone fragments of pepper 
leaves affected by powdery mildew or stress condition. 
41: Hi9h-pecformance liquid chromatographic analysis of the pungent 
principles of pepper and pepper extracts. 
42: Viricidal terpenes. 
43: Viricidal terper.es. 
44: Chro.-.atcmass-spectrometric study of substances reponsible for the aroma 
of Indian black pepper. 
45: Studies on eudeSlllOl deposited on inside walls of food containers made 
f ro111 Narra wood. 
46: Mycotoxin production of fungi on comiercial foods. 
47: Volatile c~nts and pur.gancy in fresh and processed jalapeno peppers. 
48: Laboratory study on toxic effect of black pepper varieties to three 
species of stored-product insects. 
49: Two flexuous-rod viruses in Dioscorea floribunda: synptoms, 
identification, and ultrastructure. 
50: Influence of stor39e and sterilization on the organoleptic quality of 
spices. 
51: Quality and processing attributes of selected jalapeno pepper cuitivars. 
52: To:.icity of black pepper extract to boll weevils. 
53: The effect of pepper and pepper constituents on the microflora of sausage 
product.s. 

Wirkung von Pfeffer und Pfefferinhaltsstoffen auf die Mikroflora von 
Wurstwaren. 
54: Effect of fertilization on biological self-toleraticn. 
55: Pepper severe mosaic virus: a new potyvirus from pepper in Argentina. 

citation no. 8020/l (52:) 
CAS REGISTRY NUMBER: 72968-48-0* 
FORMULA: Unknown 
CA INDEX NAME: 

Oils, red peppPr, paprika, sweet 
DEFJN1TION ~: 

P.xtractives and their physically modified derivatives. CapsicWtl annuuin, 
Solanacea. 

CLASS: 
*CA General SUbject; UVCB 

SYNONYMS: 
Paprika extract, sw~et 

SOURCE: TSCA 
TSCA PUBLICATION YEAR(Sj: 1983 1986 

citation no. 6020/2 (52:) 
CAS REGISTRY tmMBER: 68991-42-4* 
FORMULA: Unknown 
CA lNDEX NAME: 

Oils, red pepper, paprika 
DEFINITION NOTE: 

Extractjves arid thEdr phsically modified deri,,atives. Ca.osicum anr1um, 
So1anaceae. 

I I I 



CLASS: 
._CA General Subject; UVCB 

SYNONYMS: 
Oils, red pepper, paprika (1979) 
Paprika oil (1983 1966) 

SOURCE: TSCA 
TSCA PUBLICATION YEAR(S): 1979 1983 1986 

citation no. 8020/3 (52:) 
CAS REGISTRY HUMBER: ~17-78-2* 

FORMULA: Unknown 
CA IMDEX NAME: 

Resins, oleo-, paprika ( 1986) 
Resins, 019-0-, red-pepper ( 1979 1983) 

D!FllUTION lfO'l'E: 
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Extractives and their physically llOdified derivatives. capsicwn annum. 
CLASS: 

'*CA General ~ject; UVCB 
SYNONYMS: 

Oleoresin paprika {1979 1983 1986) 
Resins, oleo-, red-pepper (1979) 

SOURCE: '!'SCA 
TSCA PUBLICATION YF.AR(S): 1979 1983 1986 

citation no. 8020/4 (52:) 
CAS REGISTRY NUMBER: 8006-82-4• 
FORMULA: Unkll()\.;n 
CA INDEX NAME: 

Black pepper oil {SCI) (1979) 
Oils, black pepper (1983 1986) 

DEFINITION NOTE: 
Extractives and their physically modified derivatives. Piper nigrwn, 
Labiatae. 

CLASS: 
*CA General subject; UVCB 

SYNONYMS: 
Black pepper oil 
Oil pepper black 
Oil piper nigrwn 
Pepper black oil 
Pepper oil 
Pepper oil black 
PeI-per oil , black 
Pepper oleoresin black 
Pepper resin black 

SOURCE: TSCA 
TSCA PUBLICATIQN )'EAP.(S): 1979 1983 1986 

51: 
1 :Gas chromatographic properties of the M series of universal retention 
index standards and their application to pesticide analysis. 
2 :(Ozone treatment - sterilization process for foods, pharmaceutical 
irigredients and plants, drugs and herbs/spices.):Behandlungs - Entkeimungsverfahren vc 
Rohstoffen und Pflanzen, Drogen, Gewuerze, mit Ozon. 
3 :Efficacy of certain indigenous plant products as grain protectants 
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against SJtophilus oryzae (L.) and Rhy2 .ipertha daninica (F.). 
4 :Applic3tio~ of overpressured layer chromatography in foodstuff 
examinations. Variation in capsaicin content of red pepper IRillincJs as a 
function of storage.:(In 'Euro food pack. Internatfonal conference on food paclcaging. 
FSTA (1986) 18 7Fl).) 
5 :Isolation, identification and senM>cy evaluation of capsaicinoids. 
6 : (Preparation and keeping quality of retort pouched fried mackerel meat 
paste.) 
1 :Pepper sauce processing plant designed for corrosion control. 
8 :Q'.iantitative determination of zearalenooe in red pepper. 
9 : (CO 2 high-pressure extraction - a new -thod for producinc] spice 
eld:r<:icts.):CO 2-Bochclruckextraktion ein neues Verfahren zur 
Gewu&1oextralrtqewinnung. 
10 : (Storage stability of intermediate 9C>isture ~fried 11ackerel.) 
11 : (lsc.erization of piperine.) :Zur 1.-risierw19" des Piperins. 
12 :A new methoJ for sensory evaluation of red pepper heat. 
13 :Prapolis and S01Be other natural antioxidants for fats of frozen meat. 
14 :A review of oleoresin black pepper and its extraction solvents. 
15 :•Production of plant extracts having iJllproved sensory properties. 

16 : ~thy l _ a.c-:_ta~ as_ a __ sol vei~t ,fo~. ~~.<?~i~~' ~! se~~e__ _o~eoi:esins ~ 
17 :BiOcliemical studies on pepper seeds at different maturity stages and 
stored for various pe:ciods. 
18 :(Method of producing 'Kurut' cheese.) 
19 :(Antioxidant properties of red pepper peel extract on margarine.) 
20 :(Up-to-date methods for red pepper processing.) 
21 :Pepper coring and slicin~ apparatus. 
22 :Encapsulated concentrates retain full-tlavo?-prof ile balance. 
2l :(Studies on vine.;!'r. XI. Utilization of slimy polysaccharide produced by 
acetic dcid bacteria.) 
24 :(~ison of ground red pepper ~nd oleoresin.) 
25 :(~epper ud tea and electronics.) 
2& :(Whey-bused desserts and ketchups.) 
2; :A note or. the thin layer chromatographic detection of mineral oil in 
whole black peppercorns (Piper nignun J,.). 
28 :(Study of the process of extracting black repper with ethyl alcohol.) 
29 :C3s-liquid cbranatographic method for detennining oxainyl in peppers, 
tomatoes, and cucwnbers. 
30 :Precursors to nitrosopyrrolidine and nitroSt >iperidine in black pepper 
treated with nitrous acid. 
31 : ~eduction of microorganisJllS in spices by ionizing radiation. II. Effect 
0.1 puJMiency of black pepper. 
II. Beeinflussung der SChaerfe von schwarzesn Pfeffer. 
32 :Pipel'ine and related compounds in pepper. I. Search for 111inor 
coq>onents. 
33 :Bacteriological qua!ity of black pepper in retail stores in a canadian 
city. 
34 :(Bacterial studies on the subsidiary ingredients of fish sausage.) 
35 :Isolation, identification, and insecticidal properties o! Piper niqrum 
uicies. 
36 :Structures and, syntheses of two phenolic amides from Piper ni9rwn L. 
37 :HPLC determination of piperine in pepper and in pepper extracts. 
38 : (Antioxidant 'activity and pungency of synthetic capsaicin homologues.) 
39 :(Process for extracting bitter substances from Yi?C)etable material.) 
40 :SOME PROBLEMS IN PEPP!R HARVES'l'IHG, PROCESSING AHO STORAGE. 
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41 :EXPORTS OF PEPPER lh PROCESSED FORMS. 
42 :INFLUENCE OF HEAT STERILIZATIOH OH THE ORGANOLEPTIC QUALITY OF SHCES. 
43 :POTENTIAL CARCINOGENICITY OF BLACK PEPPER (PIPER HIGRUM). 
44 :HIGH-PERFORMANCE LIQUID CffROMATOGRAPHIC ANALYSIS OF THE PUNGENT 
PRINCIPLES OF PEPPER AND PEPPER En'RACTS. 
45 :(ANTIBACTERIAL ACTION OF C02 EXTRACTS FROM SPICES.) 
46 :llYCO'l'OXIN PROOUCTIOH OF nJHGI OH CCHIERCIAL FOODS. 
47 : (FLAVOUR AND AllOU CIARAC'l'ERISTICS OF NATURAL EXTRACTS OF BLACK PEPPER.) 
48 :CARO'l'!HE OXIDIZING FAC'l'ORS IR RED PEPPER FRUITS (CAPSICUM ANMUUM L. ): 
OLEORESIN-CE.LLULOSE SOLID MODEL. 
49 :EFFECTS OF SPICES ON THE GROWTH OF LACTIC ACID BACTERIA. 
SO :CAROl'DIE OXIDIZING FACTORS IN RED PEPPER FRUITS (CAPSICUM ANNUUM L.): 
EPFBCT OF ASCORBIC ACID AND COPPER IM A $$BETA$$ -CARO'l'EllE-LINOLEIC ACm 
SOLID MODEL. . 
51 :CARO'l'DIE OXIDIZING FACTORS IN RED PEPPER FRUITS {CAPSICUM ANlftRJM L.): 
PEROXIMSE ACTIYITY. 
52 : (EFFECT OF PEPPER AND PEPPER COHSTITUEN'l'S OM THE MICROFWRA OF SAUSAGE 
PROOUCTS.) :WIRlCUMG VON PFEiiER UND PFUl''ERDIRALTSS\'OVFEN AUF DIE MIIalOFLORA V\."'lN 
WRSTWAREN. 
53 :al!MICAL STUDY OF 'HARISA' (CUL! RFD PEPPER SAUCE}, MANUFACTURFJ> IN 'l'BE 
µBVAH ARAB REPUBL tr.. 
54 
55 : (INVESTIGATION OF LIPIDS IN H0'1' PEPPER. I. NEUTRAL LIPIDS OF HOT PEPPER 
SE.EDS.} 
56 :CONSTITUENTS OF PEPPERS. V. QUALITATIVE AND QUANTITATIVE ANALYSIS OF 'l'HE 
PUNGENT PRINCIPLES OF·PEPPE.R AHD PEPPER EXTRACTS. 
57 :CONSTITUENTS OF PEPPERS. I. QUALITATIVE ANALYSIS OF PIPERIHE ISOMERS. 
58 : (MICROBIOLOGICAL DETECTTOH OF ANTIBIOTICS IN FOOD, AND 'l'RE SIGNIFICANCE 
OF NON-SPECIFIC REACTIONS.) 
59 :CARO'l'ENE OXIDIZING FACTORS IN RED PEPPER FRUITS {CAPSICUM ANNUUM L.). 
ASCORBIC ACID. 
60 :ANALY'l'ICAL EVALUATION OF SEASONING F.X'l'RACTS (OL.EORESINS) AND ESSRHTIAL 
OILS FROM SEASONINGS. 11. 
61 :(WASTE PRODUCT UTILIZATION IN PAPRIKA PROCESSING.) 
62 : (WEISSWURST AS A rJLLY-PRESERVED PRODUCT.) :WEISSWURST ALS VOLLKONSERVE. 
63 :OLEORESIN QUALITY ANALYSIS - FACT OF FANCY. 
64 :SYMPOSIUM ON SPICE INDUSTRY IN INDIA, 28 FEBRUARY, 1914. 
65 :(PEPPER EXTRACT.) 
&6 :(IMPROVING '1'HE QUALITY OF CANNFD KEAT AT VEGETABLES AND PROLONGING THEIR 
KEEPING QUALITY DURING S'l'ORAGE.) 
67 :(METHOD OF SEASONING THE SURFACE OF FRESH MEAT, POULTRY, FISH AND 
VEGETABLES BY MEANS OF SPICED SLICES OF GELATINE, SEASONING EX'l'RACTS AND/CR 
ARCMAS SALTS.):VERFAHREN ZUR OBERFLAECHENWUERZUNG VON FRISCHEH FLEISCH, GEFLUEGEL, FISCH 
UND GEMUESE MITTELS WUERZSOIEIBEH AUS GELATINE, GEWUERZEX'l"RAKTEN UND/ODER 
AROM!N UMD SALZf.N. 
68 :ANALYSIS AND SURVEY OF GROUND BLACK, WHITE, AND CAPSICUM PEPPERS FOR 
AFLA'l'OXINS. 
69 :(METHOD OF OBTAINING AN EXTRACT OF HOT RED PEPPER.) 
10 :(FOREIGN ANO DOMESTIC SPICES AND SPICE OILS. 1. PEPPEP AND PEPPER 
EXTJVCTS.) 
71 :EFFECT OF SOME VEGETABLE EXTRACTS ON THE ACTIVITY OF POLYGALACTURONASE. 
72 : (TABLE CONDIMENT. ) 
73 :(THE USE OF CO $$SUBSCRIPT 2$$ -EXTRACTS OF SPICES.) 
74 : {SPEICAL ISSUE ON THE OCCASION or THE 3RD l,N'l'ERNATIONJ\L OLG DAIRY 
ENGINEERING EXJC.BITION, HEI.D IN FRAH,l<F'\mT DURIN,G 8-12 SEPTEMBER 1972.) 

'" I I I I II I Ill 
I I I I ' 

'' 
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MOLXEREITECHNIK 3.-12. SEPTEMBER 1972, FRANKFURT. 
75 :DEVELOPt1ENT OF PRE-DIGESTED PROTEIN-RICH FOOD BASED ON INDIAN OILSEED 
MEALS AND .PULSES. 11 • 
76 :(A llE'l'HOD OF ASSAYING CAPSAICIN IN HOT PEPPER PASTE AND DEGRADATION OF 
CAPSAICIN BY HEAT TREATMENT. ) 
11 : (YELLOWING OF PLASTICS FILM usm FOR PACKAGING COOJCE[) GARLIC SAUSAGE.) 
78 : .AHITOXIDM'l' EFFEt"'l' OF SPICE EXTRACTS AND THEIR CONSTITUENTS IN LARD •. 

79 : (ASSESSMENT OF QUALITY OF EXPEl<IMDft'AL. BATCIES OF SPICE EX\'RAC'l' AHD THEIR 
SUITABILITY FOR MEAT PROOOCTS.) 
80 :<X>LLABORA.TIVE STUDY OF A HEif METHOD FOR THE EXTRACTION OF LIGHT FILTH 
1'R<11 BLAClt AND WHITE GROUND PEPPER. 
81 : (EXTRAC'l'IOM OF 'ftGD'ABLE RAii MATERIALS OON'.l'ADIING ALKALOIDS WITH LIQUID 
CO $$SUBSCRIPT 2$$ • ) • 
82 :(PHYSIO-at!llICAL STUDIES OM SEED BROWHIRG IN llA'l'URE GREEN PEPPERS STORED 
AT LOW TEMPERATURE. III. THE EFFECT OF VARIOUS CXJHTROLLED A'l'MOSPHDE (CA) 
STORAGE COMDITIOMS OM BROMMING.) 
83 : (OWIGE IM POLISH DIPORT TARIFFS.) :AENDERONG DER POLNisalEN EINFUHR-ZOLLSAETZE. 
84 :CHEESE COLOURS FROM PLAN'l' SOURCES. I. PREPARATION AiID PROPERTIES OF 
COLOUR FROM P£PPER AND SAFFLOWER • 

. 85 : (CAYENNE PEPPER EXTRACT. ) 
86 :· ( SEAsoNiNG "COMPOSITIONS. ) 
87 : (METHOD FOR MANUFACTURING A LIQUID PEPPER EXTRACT. 
88 :OLEORESIN PEPPER. 
89 :LIPASE AC'l'IVITY IN SPICES AND SEASONINGS. 
90 : (CHARACTERISTICS OF SPICES.) 
Sl :(DEHYDRATED MEAT PRODUCTION.) 
92 :LIQUID PEPPER. 
93 :(THE EFFECT OF SOME ANTIOXIDANTS ON THE RATE OF DETERIORATION OF FATS IN 
IRRADIATED PORK JUBS. ) 
94 : BLACK PEPPER E.'ltTRACTS. 

citation no. 1-72 
365894 266319 230043 207292 162437 102503 
357407 264815 222616 201354 155713 093308 
353293 252315 222209 198586 150113 091987 
334767 245122 220658 195637 1493"/8 090573 
280366 244537 218168 190510 143309 086244 
283877 213002 216206 187448 133034 082396 
280973 239746 211846 182716 124714 080616 
277783 238649 211663 173795 124081 079135 
277774 234847 210146 170772 124079 075352 
276017 23 .. 219 209933 166410 123887 073044 
271481 231284 208719 166235 115697 068053 
270550 230415 208710 162439 113405 060778 

citation no. 8020/73-94 
059163 054251 047195 034603 019432 011901 
057711 052322 040851 0304?7 018319 007010 
055684 051199 040481 030397 014040 
055355 050010 035729 023926 013005 
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r.itation no. 8020/2 
50:0512389 SAOll-04072; OC057-00413 

~ecovery end damage of mechanically harvested peppers. 
Marshall, D. E.; F..sch, T. A. 
USOA-ARS, Michigan State Univ., East Lansing, MI, USA. 
Transactions of the ASAE (American Society of Agricultural Engineers) 

1986. 29 (2): 398-401 (16 ref. Paper presented as A.SAE Paper No. 84-1070 ) 
Language: English 

citation no. 8020/3 
50:0510291 OE074-05390; 71.001-00099 

Possibility of using turmeric (CUrcuma longa L.) for controlling storage 
inEects. 

Pranata, R. I. 
Biotrop Newsletter 1984, recd. 1986. (Ho. 45): 3 
Language: English 

citation no. 8020/4 
50:044735& 7Z011-00584; OE074-0247&; OCOS0-05557; 6T003-0351&; 7L022-0191& 

Efficacy of certain indigenous plant products as grain protectants 
against Sitophilus oryzae (L.) and Rhyzopertha dominica (F.). 

Sighcuoony, S. ; Anees, I. ; Chandrakala, T. ; Osmani, Z. 
Division of Entomology, Regional Research Laboratory, Hyderabad 500 007, 

Andhra Pradesh, India. 
Journal of Stored Products Research 198&. 22 (1): 21-23 (6 ref.) 
Lanquage: English 

citation no. 8020/6 
50:0353281 OE073-0&191; OC055-08028 

Toxicity of the extracts of black-pepper, cumin, fennel, chciinomille and 
lupin against Drosophila melanogaster, Ceratetis capitata and Spodop~era , 
littoralis. 

Barakat, A. A.; Faluny, H. S. M.; Kandi!, M.A.; Ebrahim, N. M. M. 
Department of economic Entomology and Pesticides, Faculty of 

Agriculture, Cairo University, Giza, Egypt. 
Indian Journal of Agricultural Sciences 1985. 55 (2): 116-120 (10 

ref.) 
Language: Engljsh 

citation no. 8020/7 
50:0289839 7Z010-00334; OE073-02757; OC055-03804; ~FuOB-02942; 7L02l-01774 

Natural products as repellents for TriboliUDl castaneum Herbst. 
Sighamony, S.; Anees, I.; Chandrakala, T. S.; Osmani. Z. 
Entomology Division, Regional Research Laboratory, Hyderabad 500 009, 

India. 
International Pest Control 1984. 26 (6): 156-157 (6 ref.) 
Lanquage: English 

c.itation no. 8020/9 
50:0173145 ON054-01862 

Residues of sweet pepper (Capsicum annuwn L.) in diets for lllQ~t rabbits. 
~ residui di peperone (Capsicum annuum L.) in diete per conigli da' 

carne. 
Grandi, A.; Angelis, A. de 
Zootecnj a Goner ale, Fa9olta di Agraria, Univ. degli Studi, Perugia:, 

I I I 
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Italy. 
Coni9licoltura 1983. 20 (10): 29-32 (6 ref.) 
Language: Italian Sunnary Language: English 

citation no. 8020/10 
50:0125711 OC054-01167 

A review of oleoresin black pepper and its extraction solvents. 
Pagington, J. s. 
P.T. Polind, Tandjungkarang - Timur, Indonesia. 
Perfwner & Flavorist 1983. 8 (4): 29-32, 34, 36 (20 ref., 3 pl.) 
Language: English 

citation no. 8020/2 
110:1514905 389.8 F737 ID NO: 78-9483579 

Light oil-free dressings that never need shaking 
Bannar, Robert 
Food Eng 50(6): ef-22-ef-23 June 1978 

citation no. 8020/3 
110:1485735 389.9 W26 ID NO: 78-9135177 

Charakterystyka wlasnosci smakowych i zapachowych naturalnych ekstraktow 
z pieprzu czarnego; Characteristics of the flavor of black pepper natural 
extract 

Kostrzewa, E; Karwowska, K 
Pr Inst Lab Badaw Przem Spozyw 27 (2): 93-102. Ref. Eng. swn. 1977 

citation no. 8020/5 
110:1433857 389.8 F7322 ID NO: 78-9079677 

Quality and processing attributes of selected jalapeno pepper cultivars 
Weisenfelder, A~; Huffman, V L; Villalon, B; Burns, EE 
J Food Sci 43 (3): 885-887, 891. Ref. May/June 1978 

citation no. 8020/6 
110:1427298 421 J822 ID NO: 7P-9072810 

Toxicity of black pepper extract to boll weevils f Anthonomus grandis] 
Scott, W P; McKibben, G H 
J Econ Entomol 71 (2): 343-344. Apr 1978 

citation no. 8020/1 
110:1375753 87 B87 ID NO: 78-9023637 

Change of characters of some varieties of tomatoes, pepper, peas and 
kidney beans in the process of seed production 

Uzunova, E; Todorova, V 
Gradinarstvo 57 (7): 33-36. 1976 

citation no. 8020/8 
110:1312021 2~ I~283 ID NO: 78-9019888 

Prospects of Indian pepper [Trade, processing) 
George, c X 
Indian Farming 27 (7): 11-12. Oct 1977 



• 

- 92 -

citation no. 6020/12 
110:1091070 QD241.K453 ID NO: 76-9022427 

Investigation of a C02 (carbon dioxide) extract of the fruit of Capsicum 
a11nuU11 (Red pepper) 

Meerov, YA S; Katyuzhanskaya, A N; Dyuban'kova, N F 
Chem Nat Conpd 10 (4): 486-489. Ref. July/Aug 1q74 (transl 1976) 

citation no. 8020/15 
110:1054324 'l'X553.CJS3 ID NO: 75-9663552 BOOK CIT: 76001068 

El Color en los procesos de elaboracion del piJDenton /; Pascual Salmeron 
Salmeron. --; The color in the elaboration processes of the red pepper. 

Salmeron Salmeron, Pascual. 
Institute de Orintacion y Asistencia 'l'ecnica del SUreste.; Centro de 

Edaf alogia y Biologia Aplicacla del Sequra. 
Murcia : Centro de Edafologia y Biologia Aplicada del Segura, 246 p. : 

ill. 1973 

citation no. 8020/19 
110:823055 QH345.AlP13 ID NO: 74-9021960 

Extraction of plant raw material containing alkaloids with liquid carbon 
dioxide. (Pepper, cinchona bark) 

J<atyuzhanskaya, A N; Dyuban'kova, N F 
Appl Biochem Microbiol 1 (6): 608-612. Ref. Nov/Dec 1971 Transl. 1914 

citation no. 8020/20 
110:782460 50.8 H95 ID NO: 73-9229370 

Kulonbozo fuszerfelek es fuszerolajok vizsgalata. I. Bors es borskivonat 
osszehasonlitasa; Examination of deomesic and foreign spices and spice 
oils. I. Compering pepper and pepper extracts. (Meat processing) 

Kormendy, L 
Husipar 22 (3): 123-125. Eng. sum. May/June 1973 

citation no. 8020/22 
110:573171 284.9 MSB JD NO: 72-9041068 

Frommage, a new processing pepper 
Honma, S 
Mich Agr Exp Sta Res Rep 162, 1 p. Mar 1972 

citation no. 8020/24 
110:506486 SB599.A5 ID NO: 71-9162655 

Etude de l'inhibiteur extrait des feuilles de piment. Ill. Pruete 
antigenique de la substance active isolee et identifiee a une ribonuclease; 
A study of the inhibitor extracted from pepper leaves (Capsicum annuum L.). 
III. Antigenic purity of the active substance isolated an~ identified with 
ribonuclease 

Marchoux, G 
Ar.n Phytopathol· 2 (4): 6~9-637. Fourth Quarter 1970 

citation no. 8020/1 
10:87090944 87044244 Holding :ibrary: AGL 

Optimization of pimiento pepper lye-peeling 
surf ace meth~logy 

Floros, J.D~; Chinnan, M.S. 
Transactjon~ of the ASAE - American Society of 

Mar/Apr 1987. ,v. ~o (2) P,· 560-565. ill. 

I II 11 I Ill I 

process using response 

Agricultural Engineers. 
I 

I I I I I I I 
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St. Joseph, ~ich.: The Society. 
DHAL CJu..I. NO: 290. 9 AM32T 
Langua9e: .En9lish 

lSSN: 0001-2351 comm: TAAEA 

citation no. 8020/2 
10:87009896 86072138 Holding Library: AGL 

Effect of plant extracts on insect pests of COlllllOn t;\eans 
Hongo, H.; 'Karel, A.K. 
Journal of applied entomology : Zeitsclu·ift fur angewandte Entomologie. 

Sept 1986. v. 102 (2) p. 164-169. 
Had>urg, W. Ger.: Paul. Parey. ISSN: 0044-2240 CODEN: ZANEA 
DNAL CALL NO: 421 Z36 
Language: English SUnnary Language: German 

citation no. 8020/4 
10:86103073 86025353 Holdinq Library: AGL 

Acid equilibrium development in JDUshrooms, pearl onions and cherry 
pP_,ppers 

Stroup, W.H.; Dickerson, R.W. Jr.; Johnston, M.R. 
Journal of food protection. July 1985. v. 48 (7) p. 590-594. 
Ames, Iowa : International Association of Milk, Food, and Environmental 

:.:anitarians. ISSN: 0363-028X CODE.ff: JFPRDR 
DNAL CALL ~O: 44.8 J824 
Language: English 

citation no. 8020/6 
10:86085285 86009604 Holding Library: AGB 

Spice quality: Effect of cryogenic and ambient grinding on volatiles 
Pesek, C.A.; Wilson, L.A.; Hanmond, E.G. 
Journal of food science. May-June 1985. v. 50 (3) p. 599-601. charts. 
Chicago, Ill.: Institute of Food Technologists. ISSN: 0022-1147 

CODEN: JFDAZ 
DNAL CALL HO: 389.8 F7322 
Language: English 

citation no. 8020/7 
10:86077980 86005863 Holding Library: AGL 

Validation of a radioinnunoassay for (+)-abscisic acid in extracts of 
apple and sweet-pepper tissue using high-pressure liquid chromatography and 
combined gas chromatography-mass spectrometry 

Rosher, P.H.; Jones, H.G.; Hedden, P. 
Planta. 1985. v. 165 (1) p. 91-99. 
Berlin, W. Ger.: Springer-Verla~. ISSN: 0032-0935 CODEN: PLANAB 
DNAL CALL HO: 450 P&93 
Language: English 

citation no. 8020/'2 
10:85025782 84051437 Holding Library: AGL 

Studies on pure culture of Bacillus coagulans and its application to 
pepper iennentation. 

Lin, L.F.; Fang, T.T.; Chou, C.C. 
Yen chiu pao kao = Memoirs of the College of Agriculture, National 

Ta.i.wan University. v. 23 (1) , Apr 1983. , p. 1-14. ill. 
Taipei, China: , The Colle9e. ISSN: 00~1-5819 
NAL: 107 Tl3 

• 
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Language: Chinese ; English 

citation no. 8020/14 
10:84086785 83121672 Holding Library: AGL 

Distillation of cubeb seed. 1. Effect of raw material weight and 
distillation tiJne on oil yield and its properties (Java pepper). 

Penyulingan buah keaukus. I. Pengaruh bobot bahan dan lama penyulingan 
terhadap rendemen dan sifat llinyaknya 

Rusli, S.; SoP..pandi, I.Y. 
Pellberitaan - Lellbaga Penelitan ~anan:n Industri. v. 7 (40) , July/Sept 

1981. p. 9-15. il1. 
Bogor: , J..elllbaga. ISSH: 0216-9657 
HAL: SB29. 1451.4 
Language: Indonesian ; English 

citation no. 8020/15 
10:84077022 83116127 Holding Library: AGL 

The influence of radapertization upon some sensory properties of black 
pepper (Sterilization of spices) 

Uchlnan, W. NAHRA; Fiszer, W.; Mroz, I.; Pawlik, A. 
Die Nahrung = Food. v. 27 (5) , 1983. p. 461-468. 
Berlin, E. Ger.: , Akademie-Verlag. ISSN: 0027-769X 
NAL: 389.8 Nl42 
Language: English ; Genaan ; Russian 

citation no. 8020/16 
10:84072469 83111466 Holding Library: AGL 

A review of oleoresin black pepper and its extraction solvents (Spices) 
Pagington, J.S. PEFLD; 
Perfumer & flavorist. v. 8 (4) Aug/Sept 1983. p. 29-32, 34, 36. 

ill. 
Wheaton: , Allured Publishing Corp. 
HAL: TP983.AlP4 
Language: English 

citation no. 8020/18 

ISSN: 0272-2666 

10:84017608 83066872 Holding Library: AGL 
Color changes of red pepper by dryill9 and milling methods. 
Kim, D.Y. JXACA; Rhee, c.o.; Shin, s.c. 
Han'guk Nonghwa Hakhoe chi = Journal of the Korean Agricultural Chemical 

Society. v. 25 (1) , Mar 1982. p. 1-7. 
SUwon: , The Society. 
NAL: S584.KBH3 
Language: Korean ; English 

citation no. 8020/19 
10:83093197 82000810 Holding Library: AGL 

Formation of IMltagens by pepper-nitrite reaction (Reaction of nitrite 
with food constituents) 

Osawa, T.; Ishibashi, H.; Namilci, M.; Ymnanaka, M.; Namiki, K. 
Mutation research: mutation research letters. v. 91 (4/5) , July/~pt 

1981. p. 291-295. 
Amsterda11: , Elsevier/North Holland. ISSN: 0165-7992 
NAI,: QH4 31. MB& 
lAnguaqe: English 
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citation no. 8020/21 
10:82114524 82ij09951 Holding Library: AGL 

Brewing method and coaiposition of traditional Kochuzang (red pepper 
paste) in Junrabook-do area. 

Cho, H.O.; KiJR, J.G.; Lee, H.J.; Kang, J.H.; Lee, T.S. 
Han'guk Nonghva Hakhoe chi = Journal of the JCorean Agricultural Chemical 

Society. v. 24 (1) , Mar 1981. p. 21-28 • 
SUvon, , The Society. 
HAL: S584. KBH3 
Language: Korean ; English 

citation no. 80?-0/22 
10:82109171 82001821 Holding Library: AGL 

Canning pepper. IV. Selections 91Bde by the National lustit.ute of 
Agricultura: Investigations of Morron varieties (canned pepper prq>erties, 
processing, Spain). 

Pimiento de conserva. IV. Selecciones I. • I.A. de "Morron" 
Gil, R.; Ruiz, P.; Bayo, J. 
Colllunicaciones I.N.I.A. Serie: Produccion vegetal - Instituto Nacional 

de Investigaciones Agrarias. 1980. (28) ,. 1980. 19.p. ill. 
Madrid, , El Instituto. 
HAL: SB87.S1I5 
Language: Spanish 

citation no. 8020/23 
10:82093881 81115888 Holding Library: AGL 

A short, stereoselective synthesis -,f piperine and related pepper-derived 
alkaloids (SUbstitutes of black pepper extracts). 

Olsen, R.A.; Spessard, G.O. 
Journal of agricultural and food chemistry. v. 29 (5) , Sept/Oct 1981. 

p. 942-944. 
Washington, D.C., , American Chemical Society. ISSN: 0021-8561 
HAL: 381 J8223 
Language: English 

citation no. 8020/24 
10:82059140 81001656 Holding Library: AGB 

Black pepper (Piper ni9rum): Evidence of carcinogenicity 
Concon, Jose H.; Newburg, David S.; Swerczek, Thomas W. 
Nutrition and cancer. v. l (3) , Spring 1979. p. 22-26. ill., charts. 
Philadelphia, , Franklin Institute Press. ISSN: 0163-5581 
l.ocal call No: RC262.CSN8 

c~tation no. 8020/26 
10:82048680 81079081 Holding Library: AGL 

The brewing - of kochuzang (red pepper paste) from different starch 
sources. I. Proxilllate COllflOnent and enzYJll8 activity during koji preparation 
(food yeast) • 

Lee, T.S.; Cho, H.O.; Kim, c.s.; Kiln, J.G. 
Han'guk Nonghwa Hakhoe chi. = Journal of the Korean Agricultural 

Chemical Society. v. 23 (3) , Sept 1980. p. 157-165. ill. 
Suwon, , 'The Society. 
NAL: 8584'. K8H3 
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citation no. 8020/27 
10:82029875 810634&3 Holding Library: AGL 

Estimation of quality and stability of taste and flavor preparations 
(coriander, juniper berries and hot pepper) obtained by the extraction 
method. 

Ocena jakosci i trwalosci preparatow smakowo-zapachowych otraymywanych 
metoda ekstrakcji 

Charazka, z. ; 
Zeszyty problemowe postepow nauk rolniczych. 1980. (243) , 1980. p. 

205-215. ill. 
Warszawa, , Panstwowe Wydawn. Maukowe. 
MAL: 20.S ZS 

ISSN: 0084-5471 

citation no. 8020/28 
10:82026002 81059586 Holcling Library: AGL 

Studies on the (inhibitory) effects of several spices (garlic, ginger, 
red pepper, and welsh onion) on the growth of Lactobacillus casei YIT9018. 

Park, S.Y.; Yun, Y.H.; lti.m, H.U. 
Han'guk Ch'uksan Hakhoe chi. = Korean journal of animal sciences. v. 22 

(4) , July 1980. p. 301-308. ill. 
SUvon, , Korear. Society of Animal Sciences. 
NAL: 49.9.Hl9 

citation no. 8020/29 
10:82018883 81752434 Holding Library: DLC; DLC; AGL 

Hot pepers : cajuns and capsicum in New Iberia, Louisiana I Richard 
Schweid. -

Schweid, Ric~.ard, 1946-; 
x, 223 p.: ill., snap; 22 cm. 
seattle , Madrona Publishers , 
LCCN: 80023160 ISBN; 0914842501 
LC: SB307.P4S38 NAL: SB307.P4S38 

citation no. 8020/30 

1980. 
$9.95 

10:82013322 81048875 Holding Library: AGL 
Induced resistance in capsicwn annuum by extracts of pepper stems 

contaminated bl' Phytophthora capsici. 
Hise en evjdence d'une induction de resistance chez capsicwn annu\111\ par 

des extraits de tiges de p~nt contaminees par le Phytophtllora capsici 
Michel, M.J.; Molot, P.M. 
~tes rendus hebdolnadaires des seances de l'Academie des sciences. 

Serie D: Sciences naturelles. v. 291 (8) , Oct 27, 1980. p. 721-723. 
Paris, , Gauthier-Villars. ISSN: 0567-655X 
NAL: 505 P21 (3) 

citation no. 8C20/31 
10:82011907 81047460 Holding Library: AGL 

Studies on the brewing of J(ochujang (red pepper paste) with the addition 
of mixed cultures of yeast strains. 

Lee, T.S.; Yang, X.J.; Park, Y.J.; Yu, J.H. , 
Han'guk sikp'un kwahak hoechi. = Xor~an journal of foo4 science ' 

technology. v. 12 (4) , Dec 1980. ?· 313-,)23. ill. 
, Seoul, , Korean Society of , Food Science ' ~echnology. 
I NAL: TP368.H3 

• 
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citation no. 8020/34 
10:81090162 80136888 Holding Library: AGI. 

Studies on processing and analysis of red pepper seed oil 
Kim, J.C.; Rhee, J.S. 
Han'guk sikp'un kwahak hoechi. = Korean journal of food science & 

technology. v. 12 (2) , June 1980. p. 126-132. ill. 
Seoul, , J<orean Society of Food Science & Technology. 
HAL: TP368.H3 
Language: ENGLISH ; ICORF.AH (USE FOR RELATED KOREAN LANGUAGES AND 

DIALECTS) 

citation no. 8020/36 
10:81080221 80129313 Bolding Library: AGL • 

Scme problems· in pepper harvesting, proces&ing and storage 
Sildca, R.~.; · 
Indian arecanut, spices & cocoa journal. v. 2 (2) , Oct/Dec 1978. p. 

35-37. 
Calicut, India, , Directorate of Cocoa, Arecanut and Spices Development. 
MAL: SB295.BSIS 
Language: E.iGLISH 

citation no. 8020/37 
10:81044168 80098616 Holding Library: AGL 

Studies on t:he b1·ewing of J<ochuzang (red pepper paste) by the addition of 
yeasts (Saccharcmyces rouxii, Torulopsis versatilis). 

Lee, T.S.; 
Han'guk Nonghwa Hakhoe chi. Journal of the 

Chemical Society. v. 22 (2) , June 1979. p. 65-90. 
Suwon, , The Society. 
HAL: SS84.K8H3 

Korean Agricultural 
ill. 

Language: KOREAN 
EllGLISH 

(USE FOR RELATED KOREAN LMIGUAGES AND DIALECTS) 

citation no. 8020/38 
10:81043353 80097801 Holding Library: AGL 

Studies on the standardiz:ction of the processing condition of 
Xo-Choo-jang (red pepper-past.e). 

Yeo, Y.K.; Kim, Z.U. 
Han'guk Nonghwa Hakhoe chi. = Journal of the Korean Agricultural 

Che111ica! Society. v. 21 (1) , Mar 1978. p. 16-21. ill. 
Suwon, , The Society. 
NAL: S584.K8H3 
Language: KOREAN (USE. FOR RELATED KOREAN LMIGUAGES AND DIALECTS) 

EllGLISH 

' citation no. 8020/3~ 
10:81024344 8()j)()l2~4 Holding Library: AGB 

Tt.e correct spice~ - keys to ethnic products 
Moore, Karen. ; , 
Yood product dev-lopnent v. 13 (5) , May 1979. p. 18-19,22-23. ill., 

charts. 
Arlington Heights,, Ill. ISSN: O:l15-654X 
Language,: ENGLISH, 
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citation no. 80l0/41 
10:81010737 80731972 Holding Library: AGL; AGL 

Growing and processi09 red pepper. 
A fuszerpaprilta termesztese es feldolgozasa / szucs Kalman. -
Szucs, bl.Jaan.; 
281 p.: ill., maps. 
Budapest , Mezogazdasaqi Kiado , 1975. 

ISBH: 9632304896 
ML: SB307.P4S9 
Language: HUNGARIAN 

citation no. 8020/44 
10:79131606 79455421 Holding Library: FIU 

Black pepper: Yet another carcinogen 
Mecli.cal world news v. 20 (9) , Apr 30, 1979. p. 49. 
Rew York, , McGraw-Hill ISSR: 002S-7&3X 
Language: ENGLISH 

citation no. 8020/45 
10:79100580 79088812 Holding Library: AGL 

Antifertility effects of the fruits of Piper lonqwn (long pepper mixed 
with methanol extract of .Eai>elia ribes berries) in female rats. 

JCholkute, S.D.; Kekare, M.B. 
Indian journal of experimental biology. v. H (3) , Mar 1979. p. 

289-290. ill. 
New Delhi, Council of Scientific and Industrial Research. 

0019-5189 
MAL: 442.8 IN2 
Language: ENGLISH 

citation no. 8020/47 

ISSN: 

10:79051346 79039857 Holding Library: AGL 
Higl1-performance liquid chranatographic analysis of the pungent 

principles of pepper and pepper extracts (Piperine). 
Verzele, M.; Mussche, P. 
Journal of chroinatography v. 1"12 , Apr 21, 1979. p. 493-497. ill. 
Amsterdam, , Elsevier Scientific ISSN: 0021-9673 
NAL: 475 J824 
Language: ENGLISH 

citation no. 8020/48 
10:790405&4 79033254 Holding Library: AGL 

Studies on the cryo-milling process of spices. 11. Cryo-~illing of white 
pepper 

Watanabe, A.; Mori, K. 
Nihon Shokuhin Xogyo Gakkai shi v. 25 (9) , Sept 1978. p. 491-495. 

ill. 
Tokyo ISSN: 0029-0394 
NAL: 388 J822 

citation no. 8020/2 
5:0017515605 BIOSIS Number: 84003672 

THE ISOIAT,ION OF NATURAL FLAVOR ~OM BYPRpDUCTS OF THE FOOD INDUSTRY BY 
HIGH-PRESSURE CAR!ON DIOXIDE EXTRACTION 

BUNDSCHUH E; TYLLA M; BAUMANN G; ,GIERSCHl~~R K 
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UNIV. HOHENHEIM, INST. FUER LEBENSMITTELTECHNOLOGIE, GARBENSTRASSE 25, 
D-1000 STU'l"'l'GART 70, FGR. 

LEBENSM-WISS TECHNOL 19 (6). 1986 (RE(]). 1981). 493-496. CODEN: 
LBNTA 

Language: GEP.M1df 

citat.ion no. 8020/4 
5:0017181325 BIOSIS Humber: 83089449 

PRClDUCTIOll OF A WATER PEPPER LIOUID EXTRACT BY FINISHED-CYCLE 
IcEPERCOIATIOll 

llURAY 1 EY I A; PSHUlWV YU G 
PYATIGORSlt PHARM. INST., PYATIGORSK, USSR. 
PDllATSIYA (llOSC) 35 (5). 1986 (RECD. 1987). 17-)2. CODF.N: FRMTA 
Language: RUSSD.H 

citation no. 8020/7 
5:0017033224 BIOSIS Hulllber: 83012570 

!FnCT OF PLANT EXTRACTS ON IllSEC'l' Pt:STS OF COMMON BEANS 
HONGO H;· KAREL A K 
SOKOINE UNIV. AGiUC. , D~. CROP SCI. , P. 0. BOX 3005, MOROGORO, TANZANIA. 
J APPL EN'l'OMOL 102 (2). 1986. 164-169. CODEN: JOAEE 
Language: ERGLISH 

citation no. 8020/8 
5:0016712716 BIOSIS Number: 82105C69 

THE SEARCH FOR NEW INSECTICIDAL AND FUNGICIDAL COMPOUNDS FROM PI..'\NTS 
MIYAJCADO M 
PESTICIDES RES. LAB., TAKARAZUJCA RES. CENT., SUMITOMO CHEM. CO. LTD., 

TAKATSUICASA, TAXARAZUKA 665, JPN. 
j PESTIC SCI 11 (3). 1986. 483-492. CCDF.N: NNGAD 
Langu~ge: JAPANESE 

citation no. 8020/9 
5:0016533821 BIOSIS Hwnber: 82043521 

SPICE EXTRACTS IAURICIDIH AND PROPYLENE GLYCOL AS INHIBITORS OF 
CLOSTRIDIUM-BO'l'ULINUM IN TURKEY FRANKFURTElt SLURRIES 

HA~...1. M A; MAURER A J 
POULTRY SCI. DEP., UNIV. WIS., MADISON, WlS. 53706, USA. 
POULT SCI 65 (6). 1986. 1167-1171. CODEN: POSCA 
Language: ENGLISH 

citation no. 8020/10 
5:0016537869 BIOS13 Nwnber: 82017228 

RESISTANCE OF CAPSICUM-ANNUUM 'l'O PHYTOPHTHORA-CAPSICI XIII. INDUCED 
RESISTANCE BY INTERCELLULAR n.tJID FROM YOUNG PLANTS OF PEPPER INFECTED OR 
ELICiT!D 

MOLO'l' P-M; MAS P 
l.N.R.A., STN. ?ATHOi.. VEG., CENT. RECH. AGRON. D'AVIGNON, F 84140 

MONTFAVET. 
AGROl«>MIE (PARIS) 6 (2). 1986. 213-218. CODEN: AGRND 
Language: FRENCH 
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cjtation no. 8020/12 
5:00lbl80520 BIOSIS Nulli>er: 810909.36 

EFFICACY OF CERTAIN INDIGENOUS PLANT PRODUCTS AS GRAIN PROTECTANTS 
AGAINST SITOPHILUS-OR'YZAE AND RHYZOPE.RTHA-DOMINICA 

SIGHAMONY S; ANEES I; OIANDRAKAIA T; <>SHANI Z 
DIV. ENTOMOLOGY, REGIONAL RESEARal LAB., HYDERABAD 500 0'17, A.P., INDIA. 
J S'l'ORED PROO RES 22 (l). 1986. 21-24. CODEN: JSTPA 
Language: EMGLISH 

citation no. 8020/21 
5:0015195052 BIOSIS Humber: 79094215 

'!OXICITY OF THE EXTRACTS OF BLACK-PEPPER PIPER-HIGRUM CUMIN 
aJllIRUM-CYIUllUM 1'EMHEI. l'OEIUaJLDll-YOLGARE QIMCKILE MTRICARIA-awtOMILLA 
ARD LUPIME WPIMUS-\'ERIUS AGADIST DROSOPHILA-~ 
CERATI1'IS-CAPIDTA AllD SP<D>P'IERA-LiftORALIS 

MRADT A A; FAHllY B S M; DNDIL M A; DIWIIM N M M 
DEP. ECONOMIC llft'OMOL. ARD PISTICIDES, FAC. AGRIC., CAIRO UNIV., GI7.A, 

EGYPT. 
INDIAN J AGRIC SCI 55 (2). 1985. 116-120. CODEN: IJASA 
Language: ENGLISH 

citation no. 8020/22 
5:0015168340 BIOSIS Nullber: 79085133 

NATURAL PRODUC'l'S AS REPELLENTS FOR TRIBOLIUM-CASTAHEUM 
SIGHAMONY S; ANEES I; CHANDRAXALA T S; OSMAN! Z 
ENTOMOLOGY DIVISION, REGIONAL RESEARCH LABORATORY, HYDERABAD 500 009, 

INDIA. 
INT PEST CONTROL 26 (6). 1984 (REC>. 1985). 156-157. CODEN: IPCLB 

Language: EMGLISH 

citation no. 8020/23 
5:0015012438 BIOSIS Nulllber: 79003271 

A NEW ME'1'HOD FOR SENSORY EVALUATION OF RED PEPPER HEAT 
GILLETTE M H; APPEL C E; LEGO M C 
CORP. RES. DEV. !AB., MCCORMICK CO. INC., 202 WIGHT AVE., HUNT VALLEY, 

MD. 21031. 
J FOOD SCI 49 (4). 1984. 1028-1033. CODEN: JFDSA 
Lafl<JUaqe: ENGLISH 

citation no. 8020/27 
5:0010137281 BIOSIS Nwnber: 69012277 

PYRROLO OXYG!NASES FROM PEPPER AND POINSETTIA LEAVES 
FRYDMAN R B; TOMARO M L; FRYDMAN B 
FAC. 1'ARM. BJOQUIM., UNIV. BUDtOS AIRES, JUNIN 956, BUENOS AIRES, ARGENT. 
PHY'l'OCHEMISTRY (OXF) 18 (7). 1979. 1119-1124. CODEN: PYTCA 
Language: ENGLISH 

citation no. 8020/38 
5:0006066360 BIOSIS Nwnber: 12066360 

CONSTITUEMTS OF PEPPERS PART 5 QUALITATIVE AND QUANTITATIVE ANALYSIS OF 
THE PUNGENT PRINCiP!.ES OF PEPPER AND PEPPER EXTRACTS 

DE CLEYN R; VERZELE M 
CHROMATOGRAPHIA 8 (7). 1975 342-344 CODEN: CHRGB 

I 

II 
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citation no. 8020/39 
5:0004070023 BIOSIS Humber: 10070023 

PRODUCTION OF RED PEPPER EXTRACTS FOR PHARMACEUTICAL INDUSTRY 
I<ARNOWSICA K; GECA Z 
PR INST LAB BADMf PRZEM SPOZ'YW 22 (4). 1972 (RECD 1973) 503-508 

<X>DER: PILPA 
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P~rt 2: PEPPER, USE 

citation no. 8021/1 
5:0015567495 BIOSIS Number: 80030827 

THE USE OF PEPPER GENUS CAPSl<llt FOR S'i'UFFING OLIVES 
lfOSTI VEGA M; DE CASTRO RAMOS R 
lltST. DE LA GRl\SA Y SUS DERIYADOS, APARTADO 1078, 41012-SEVILLA. 
GRASAS ACEITES ·35 (4). 1984 (RECD. 198S). 221-223. CODER: GRACA 
Language: SPANISH 

citation no. 8021/2 
5:0007140301 BIOSIS Mullber: 63035165 

DnltCTIOll C1F PO'fATO AUaJBA MOSAIC VIRUS BY CAPSICOK-ARRUUM LEAF TEST 
DA!alAllOVA B 
PO'l'A'l'O DS 19 (3). 1976 229-239. COOER: PORHB 

citaUon no. 8021/3 
5:0004031805 BlOSIS Humber: 10031805 

'ftlE COLLECTION AND EVALUATION OF ETHIOPIAN PEPPER CULTIVARS FOR USE IN 
THE DEV!U>PMENT OF IMPROVED COMMERCIAL TYPES 

BEZUNEH T 
AC'.l'A llORTIC 33. 1973 143-147 CODEN: AHORA 

r.itation no. 8021/4 
10:84143146 84029573 Holding Library: AGL 

Use of world pP.pper and eggplant diversity for different breeding 
directions. 

Voronina, M.V.; Loskutov&t, T.L. 
Riulleten' - Vsesoiuznyi institut rastenievodstva. 1982. (120) , 1982. 

p. 21-2&. ill. 
·Leningrad : , Institut. ISSN: 0202-5361 
NAL: 64.9 L542 
Language: Russian ; English 

citation no. 8021/5 
110:824733 HD9000.1.F&4 JD NO: 73-9005193 

Flavor sncrets from foreign lands: West Africa 
Yood Prod Dev 7 (8): 16 ·Oct 1973 

citation no. 8021/6 
110~224966 26 AGO& ID NO: 71-9056490 

La 11&1ltiplication du poivrier et !'utilisation des hormones de bouturage; 
Multiplication of pepper and use of honnones for propagation by cuttings. 
(Piper nignnn) 

Larcher, J 
Agron Trop (Paris) 25 (9): 745-764. Sept 1~70 

citation no. 8021/7 
SO: 0568675 0!075-02543; 7G010-0150~; OQ040-03776; 7L001-00667; OC057-05865 

lnsecticial activities of Piper guineense Schum and 'l'honn, and capsicum 
species on the cowpea bruchid, Csllosobruchus inaculatus F. 

Ivbijaro, M. F.; Agbaje, M. 
Dep. Agric. Biol., Univ. Ibadan, Ibadan, Nigeria. 
Insect Science and its 'Application 1986. 1 (4): 521-524 (1 ref.)' 
Language: English Swnnary Language: French 

' 
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citation no. 3021/8 
51:330133 86-05-j0099 
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(The use of pepper (genus Capsicum) for stuffing olives.) 
Nosti Vega, M.; Castro Ramos, R. de 
Inst.·de la Grasa y sus Derivados, Apartado 1078, 41012-Seville, Spain 
Grasas y Aceites, 1984, 35, (4), 221-223 
Language: Es SU..ry Language: en, fr 

citation no. 8021/9 
51:234219 83-02-t0114 

Encapsulated concentrates retain full-flavor-profile balance. 
Anclres, c. 
Food Processing, 1981, 42, (12), 57 
Language: En 

citation no. 8021/10 
51:190510 80-09-D0075 

P.XPORTS OF PEPPER IN PROCESSFJ> FORMS. 
NAIR, M. B.; MENON, K. P. G. 
SPICES EXPORT PROMOTION COUNCIL, COCHIN-682 016, INDIA 
INDIAN SPICES, 1978, 15, (3), 8-11 
Language: EN 

citation no. 8021/11 
51:124046 76-ll-T0516 

EVALUATION OF SPICES AND OLEORESINS. V. ESTIMATION OF PUNGENT PRINCIPLES 
OF PEPPER. 

ANAH'l'HAXRISHNA, S. M. ; GOVINDARAJAH, V. S. 
CEM'l'. FOOD TECi. RES. INST. , MYSORE, DIDIA 
JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, INDIA , l 915, 12, ( 5) , 

253-256 
Language: EN 

citation no. 8021/12 
51:100626 75-08-C07.88 

(THE UNUSUAL PRESENCE OF AFLATOXIN IN CERTAIN ANIMAL PRODUCTS. POSSIBLE 
ROLE OF PEPPER.) 

JACQUET, J. ; TEHERANI , M. 
LAB. DE MICROBIOL., UNIV. DE CAF.N, CAEH 14032, FRANCE 
BULLETIN DE L'ACADEMIE VETERINAIRE DE FRANCE , 1974, 47, (1), 

313-315 
Language: FR 

citation no. 8021/13 
5\:088369 74·ll-J1662 

VEGETABLE PRODUCTION AND RESEARCH IN TROPICAL AFRICA. 
TINDALL, H. O. 
NAT. COLL. OF AGRIC. ENG., SILSOE, BEDFOf:D, UK 
SCIENTIA HORTICULTulU\E, 1974, 2 (2) 199-207 
Language: EH 
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citation no. 8021/14 
51:041201 72-04-'1'0251 

IMPROVES PEPPER FLAVOURS. 
ANON. 
FOOD ENGINEERING, 1971, 43 (12) 49 
Language: EM 

citation no. 8021/15 
51:026366 71-01-!0042 

- 104 -

(PROCESS 10R 'l'BE PROOUCTIOI OF !'1. MIXTURE CDHSISTIRG o:I' YMIOUS 
n.AVOURIMGS. ) 

ftRFMREH ZUR HEllST!LLOMG E.IHER MisalOllG YOH ~­
RV amnsam FABRDJt HAARDP.R 
VEST GDllAll PATlllT APPLICATIOR, 1970, 1 928 918 
Language: DE 

citation no. 8021/16 
76:1033554 82001240232 

llllpact of natural-state and degermecl pepper on the spoil~ng velocity of 
ready-to-eat soups. 
Einfl~ss von naturbelassenem und entlteimtem Pfeffer auf die 

Verderbsgeschwindigkeit verzehrsfertiger Suppen 
Frank, H.X.; Beyer, I. 
Bundesforschungsanst.. Ernaebrung, Engesserstr. 20, D-7500 J<arlsruhe 1, 

FRG 
DTSOI. LEBEMSM.-RUNDSal.; 80(12), pp. 369-374 1984 
LanCjuaqe: Gel'JMn SUnnary Language: German; English 

citation no. 8021/17 
79:0126655 78011002 

PROCESSED PREPARE> FOODS, APRIL 1978, P 34 CODEN: PPFOD2 

Doc Type: JOURNAL 
FOUR MONKS CO. DEVELOPED A MEW JALAPENO PEPPER JELLY FOR USE ON TOAST OR 

MEATS. CAMPBELL SOUP COS 2 MEW SOUPS ARE BEEFY MUSHROOM AND CHICKEN 
MUSHROOM. GEBHARDT MEXICAN FOODS COS LINE OF 17 MEXICAN ITEMS ARE SHOWN. 

Descriptors: NEW PRODUCTS 

citation no. 8021/18 
399:102061016 CA: 102(7)&1016f JOURNAL 

Use of pepper (genus CapsiCUID) for stuffing olives 
AU'l'HOR(S): Hosti Vega, M.; De Castro Ralllos, R. 
LOCATION: Inst. Grasa y sus Derivadcs, Sevilla, Spain, 41012 
JOURNAL; Grasas Aceites (Sevillo?) DATE: 1984 VOLUME: 35 NUMBER: 4 
PAGES: 221-3 CODEN: GRACAN ISSN: 0017-3495 LANGUAGE: Spanish 
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Part 3: PEPPER, VARU:TIES 

l: Chemical constituents of Piper hancei maxim (!II) 
2: C."lelnical c~sitions of pepper preparations and their relations to the 
.aturity of berries 
3: Studies on antifungal, physico-chemical and phytotoxic properties of the 
essential oil of Piper betle 
4: Rew prenylated phenolics frcm Piper auritlm 
5: Considerations on Poth<9orphe mbellata (L.) Miq., official pariparoba 
6: Protein and aai.no acid CCJlll'OSitions of Ralaysian vegetables 
7: llultielement proton-induced x-ray ellission analysis of betel leaves, 
betel nuts, and lime 
8: Olemical constituents of Piper bancei Maxim (II) · 
9: Ascorbic acid content of neot.rapical plant parts available to wild 
monkeyit ancl bats 
10: A chrcmene, an isoprenylated methyl hydraxybenzoate and a c-methyl 
flavanone f rca the bark of Piper hostmanniamm 
11: Dehydropipernonaline, an amide possessing coronary vasodilatinq activity. 
isolated f rca Piper longum L 
12: Effect of different insecticides on the ccntrol of 'pollu' beetle 
Longitarsus nigripennis Mots., a maj~r pest of black pepper Piper nigrum L 
13: Insecticidal properties of sane metabolites of Jamaican Piper spp., and 
the amides synthesized from 5,6-Z and E-butenolides of Piper fadyenii 
14: Betel nut - a favorite stinallant in South Asia 
15: Dete:nnination of piperine in Piper longum L. by HPLC 
l&: Analysis of kava resin by gas chromatography and electron il."Dact and 
111elhane negative in chemical ionization mass spectrometry. New t~ace 
constituents of kava resin 
17: A cinnmaoyl pyrrolidine a.aide fran Piper peepuloides 
18: Nev C6-C3 and C&-Cl coq>oonds from Piper lenticelloS\Dl 
19: Chetnical const~.tuents of peppers (Piper spp.) and appUcation to food 
presen.ation: naturally occurring antioxidative CCJlll>OUnds 
20: Chemical management of coccids on betelvine in Madhya Pradesh 
21: A study on the .ain antioxidative coaponents of betel vines 
22: Studies on minor seed oils. VII 
23: N-Nitrosamines in the saliva of tobacco chewers or masheri users 
24: Analysis of the constituents of Piper methysticum by gas chromatography 
.nethane chemic~} ionization macs spectrometry. New constituents of kava 
resin 
25: Neolignans from Piper hancei Maxim 
26: Investigations on medicinal plants by mass spectrometry. Part }. 
Analysis of dried plant material directly introduced into a Jl8SS 

spectrometer 
27: C.~etnical constituents of the leaves of ?iper lenticellosum C.D.C 
28: Phenylpropene, benzoic acid and flavonoid derivatives from fruits of 
Jmnaican Piper species 
29: Potentialities of some indigenous plants for antifertility activity 
30: Constituents of tropical medicinal plants. IXX. Ge/MS-investigations of 
the constituents of Piper amalago - 30 new amides of the piperine-type 
31: COmparative efficacy of some insecticides against betelvine bug 
32: Aliphatic and alicyclic alcohols of Pipcris inethystici rhizoma 
33: Lignans from Piper cubeba. :>art :l. Dibenzylbutyrolactone lignar1s from 
Piper cubeba 
34: F.ff icacy of thre~ systemic fungicides in controlling Phytophthora , 
infections of hlack' pepper 
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35: Effects C'f NAA and two phenolic substances on rooting of pepper shoots 
cultured in vitro 
36: A contribution to the phytochemical survey of Peninsular Malaysia 
31: Biochemical clianges ind•Jced in roots and xylem sap of black pepper by 
Meloidogyne incognita 
38: Two amides frOll' Piper amalago 
39: ICava pyrones. COq>osition of Piper methysticUID rhizomes in plant-derived 
sedatives · 
40: Biosynthesis of piperlongumine 
41: Efficacy of extraction of constituents in the preparation of yaqona 
beverage. Part 2: major active constituents 
42: The isolation and characterization of kadsurenone from haifenteng (Piper 
futokacJsura) as an orally active specific receptor aotaqonist of 
platelet-activating factor 
43: Efficacy of extraction of constituents in the preparation of yaqona 
beverage. Part 1: qeneral constituents 
44: C(lll(>OSitional differences of black, green and white pepper (Piper nigl"\Dl 
L.) oil from three cultivars 
45: Heolignans from Piper futokadsura 
46: Reactions of black pepper to Meloidogyne incognita infestation in 
relation to content of total phenols 
47: Antibacterial studies with the c~nds isolat:ed from Piper methysticum 
Forst 
48: 
5-Allyl-2-(3,4-dimethoxyphenyl)-3a.alpha.-metboxy-3-metbyl-2,3,3a,6-tc·lrahy 
dro-6-oxobenzofuran as an antagonist of platelet-activating factor 
49: Diaethoate residues in pepper (Pipe~ nigrum) 
50: Effect of storage (in 611811 packages) on volatile oil and piperine 
content of ground black pepper 
51: Changes in chemical composition of "yaqona" (Piper methysticum) with time 
52: Determination of piperine in pepper (Piper nig:rum L) 
53: Pharmaceuticals and plant drugs with sedati· effects 
54: Structural and synthetic studies on the ret~~fractamid~s - amide 
constituents of Piper retrofractURJ 
55: Oetennination of phosphorus-32 in wet-digested plant leaves by Cherenkov 
counting 
56: Lignans from Piper cubeba 
57: Ishwarol, the main sesquiterpene ia Piper amalago 
58: Evaluation of chemicals inhibiting the bacterial leaf spot pathogen of 
betel vine 
59: Characterization of a platelet-activating factor receptor antagonist 
isolated from haifenteng (Piper futokadsura): specific inhibition of in 
vitro ana in vivo platelet-activating factor-induced effects 
60: Chr:miatographic characterization of the crude drug and fluid extract of 
Potbamorphe uinbellata (L.) Miq 
61: Sylvone, a new furanoid lignan of Piper sylvaticwn 
62: Phar1nacol09ical study on piperine 
63: Effect of antioxidants on the preservation of c!tral content '~ 
lmnongrass oil 
64: Minor lignans of Piper clusii 
65: studies on genus Piper - X: amebicidal activity of c~unds isolated 
from Piper methysticwn Forst 
66: Identification of fungicieal and nematocidal components, in the leaves of 
Piper betle (Pip&raceae) , 
67: Xov&ts' indexes as a preselection routine in mass spectra library 
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~earche~ of volatiles 
68: Effect of spices un hepatic microsomal enzyme function in mice 
69: Inhibitors of certain enzymes (of Botryodiplodia theobromae) in Piper 
betle leaf extracts 
70: Chemical constituents of Piper sarmentosum, Roxb 
11: Preparation for increasing mental and physical performance 
72: Mineral cycling in a tropical palm forest 
73: The 11Utaqenicity of nitrite-treated aquuous extract of Piper belle L 
74: Preliminary study on the antioxidative coq>e>nents of some spices grown in 
Taiwan 
75: Modifying influences of betel quid ingredients on B(a)P-induced 
carcinogenesis in the buccal pouch of hamster 
76: Study of same Piperaceae family species 
77: Isolation and structure of the lignan cubebin fram Piper lacunosum 
78: Phytochellli.cal study on Piper aduncum L 
19: In vitro responses of black pepper (Piper nigrum) 
80: High-perfo.l'Blilflce liquid chromatography of kava lactones from Piper 
methysticum 
81: Detennina1:ion of piperine in Bi Bo (Piper longuJQ) by TLC and UV 
spectrometry 
82: Studies on the constituents of the crude d1"U9 "Piperis Lon9i Fructus." 
On the alkaloids of fruits of Piper longum L 
83: Effect of maturity on sane chemical constituents of Sri Lankan pepper 
(Piper nigru~ L.) 
84: Larva-development inhibitors of black pepper 
85: On the detennination of papaya seed adulteration of black pepper 
86: Homogeneous, free-flowing liquid black pepper oleoresin composition 
87: calcium, iron and oxalate content of some condiments and spices 
89: Structure, chemistry and actions of the Piperaceae amides: new 
insecticidal constituents isolated from the pepper plant 
89: Neutron activation analysis of sodium in biological sanples using 
maericium-beryllium source 
90: Kava lactones in Piper methysticum from Fiji 
91: Scanning electron microscopy of enzyme-digested starch granules 
92: Lignans of Piper clusii 
93: Del~nninatjon of piperine in pepper (Piper n\grwr.) using high-performance 
1 i.quid chn>matography 
94: Physicochem.ical properties of black vepper starch 
95: Folate content of various Njgerian foods 
9&: A TLC-fluorescent inethod of detecting and evaluating individual 
antioxidative components 
97: Constituents of Piper sylvaticum: structure of sylvatesmin 
98: QUality evaluation of yaqona (Piper methysticwn) in Fiji 
99: Distribution of alkaline inorganic pyrophosphatase in leaves of different 
families of plants and partial characterization of the enzyme from 
Amarantus blitum L 
100: HitrogftJJ cycling in the seasonally dry forest zone of Belize, Central 
America 
~01: Chemical composition of CORlllOn fodder tree leaves, shrubs and epiphyte~ 
iA Northeastern Hill Reqion, (India) 
102: A new alkamide from Piper sylvaticum 
103: Food antioxidants from pepper 
104: Effect of 6-furfurylaminopurine (kinetin) on detached lr:aves of betel 
( J>jper betel var. 'Haghai •) 
10~: Studier. on the antio-~idative activitic$ of spices grown in Taiwan. 

I II 



- 108 -

106: Isolation and identification of amides from Piper callosum. Synthesis of 
pipercallosine and pipercallosidine 
107: Potential carcinogenicity of black pepper (Piper nignnn) 
108: A glycolytic piperolide from Piper sanctwn 
109: Analgesic principles frma Maoju (Piper arboricola) 
110: A new kawainoil derivative f rcm Piper sanctum 
111: 'l'be chemistry of Brazilian Piperaceae. Part V. 
(2E,4E)-R-lsobutyl-9-piperonyl-nona-2,4-dienoic amide from ottonia anisUll 
112: Evaluation of chemicals for the control of Phytophthora from Piper nigrua 
113: Aurantiami.des: a new class of modified dipeptides frca Piper aurantiacum 
114: Essential oils from the Amazon. VII 
115: Fluidized oleoresin COlllJ06itioos 
116: scientific evidence on the role of Ayurvedic he:d>als on bioavailability 
of drugs 
117: Evaluation of ~rcially illportant clleldcal constituents in wild black 
pei :Y~r types 
118: Auranmdde, a new phenylalanine derivative isolated f:rm1 Piper 
aurantiacum Wall 
119: Equilibrium 1110isture and essential oil content of coaaercial spices. 
statistical evaluation of analyses of approxi:aetely 750 spice s~les 
120: Amides of ottonia corcovadensis 
121: Chemical control of betel-vine decline 
122: '!he structure and synthesis of fadyenolide, a new butPnolide from Piper 
fadyfnii 
123: Constituents of pepper. Part III. Isobutyl amides from pepper (Piper 
nigrum L.) 
124: A note on standardization of the method of extracting chloroplast 
pigments from betel (Piper betle) leaves 
125: Gas-liquid chromatographic deter1Pination of major constituents of Piper 
methysticua 
126: Structure and synthesis of new phenolic amides from Piper nigru11 L 
127: A naturally occurring trans-2-cis-4-i&Olller of wisanine from Piper 
guineense 
128: Determination of essential oil in tinctures containing phenylpropanoides. 
Part 4. Analysis of phenylpropanoid derivatives 
129: Constituents of pepper. Part I. Structures and syntheses of two 
phenolic amides from Piper nigrum L 
130: Isolation, identification, arad insecticidal properties of Pi· nigrum 
amides 
131: Uranium trace analysis of a chewable betel-leaf preparation and tea 
leaves 
132: Structure and stereochemistry of an alkamide from Piper sylvaticum 
133: Effect of betel-quid chewing on nitrite levels in saliva 
134: Phannacologically active principle of piper retrofractum 
135: The Piperaceae amides. Part III. Insecticidal joint action of pipercide 
and co-occurring ccq>ounds isolated from Piper nigrwn L 
136: Studies on Piper chaba as a bioavailable agent 
137: 4-Hexadecenylphenol and flavonoids from Piper hispidum 
138: The nutritive value of some Nigerian leafy green vegetables. Part 2. 
The distribution of protein, carbohydrates (includi09 ethanol-soluble 
simple sugars), crude fat, fibre and ash 
139: Z,E Isoinerism of plperolide 
140: The chemistry of Brazilian Piperaceae. Part II. 4-Nerolidylcatechol 
from Potomorphe Wlt>el~ata 
141: Amides of Piper attenuatum Ham 
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141: Constituents of Piper sylvaticum and Piper aurantiacUSl 
143: Evaluation of fruits of Piper longum Linn. and leaves of Adhatoda vasica 
Nees for anthel.Jnintic activity 
144: Pharmacology of kava 
145: Electrophannacological and behavioral actions of kava 
146: Pharmacology of kava 
147: Chemistry of kava 
148: A -.itagenic screening of various herbs, spices, and food additives 
149: M-Isobutyl-ll-(3,4-.ethylenediax:ypbenyl)-2E,4E,10E-undecat:rienoic amide 
frca Piper nigrum 
150: '!he nutritive value of scme Nigerian leafy green vegetables. Part 1: 
Vitamin and mineral contents 
151: D.imethoate ~idue in pepper (Piper nigrum) • 
152: Effects of Som! hed>icicles and fungicides on the growth of the 
Cephaleuros in culture 
153: Antithiaai.n factor in fruits, Blshrocms mad spices 
154: The essential oil of Piper adunom frca Fiji 
155: Pipermethystine, a newel pyridooe alkaloid from Piper methysticua 
156: The Piperaceae amides. I. Structure of pipercide, a new insecticidal 
allide from Piper nigrum L · 
157: Control of the burrowing nematode Radopholus si.milis (Cobb) on black 
pepper 
158: Black pepper (Piper nigrum): evidence of carcinogenicity 
159: Pepper 
160: Metabolism of some kava pyrones in the rat 
161: Antioxidant effect of betel leaf and its extracts on storing of fish oil 
162: RNA metabolism in senescing detached betel (Piper betle L.) leaves 
163: Activity of essential oils of three medicinal plants against various 
pathogenic and nonpathogenic fungi 
164: Inhibitory effects oi ~;idi.ments and herbal drugs on the growth and toxin 
production of toxigenic funqi 
165: Propiophenones from Piper marginatum 
166: Chemical control of two major foliage diseases of betel vine 
167: Chemical control of root-knot nematodes in Piper nigrum 
168: The efficiency of utilizing the iron in leafy green vegetables for 
hemoglobin synthesis by anemic rats 
169: cercaricidal activity of some essential oils of plants from Brazil 
170: A new piperidine alkaloid from Piper peepuloides 
171: Flavonolds from Piper mar9inatUB1. Isolation of a new flavonoid, 
urginatoside 
172: Phannacological studies on the sedative-tranquilizing effect of kava 
(Piper JnethystiC\DI Forst) 
173: Studies on the effect of 'planof ix' application on pepper (Piper nigrwn 
L.) 
174: Highlights of the chemistry and phannacology of yaqona (Piper 
.aethysticum) 
175: Prolonging_st~rage life of betel leaves 
176: Synergistic effect of depetiolation and calci\D'I ion on the retardation of 
senescence in detached betel leaves 
177: Synthesis of wisanine, a new piperin~ mnide from Piper guineense 
178: Studies on the genus PlfHar. V. Chemical investigation of Piper 
methystiCUll Forst (Piperaceae). Structure and synthesis of flavokawain c 
179: Studies on the genus Piper: studies on the roots of Piper longum Linn 
180: A new amide from Piper off icinarwn 
181: A n•w piperine-type amide from Piper'guineense 

' 'I 



- 110 -

182: r:onstituents of PipP.r sylvaticum Roxh 
183: Hc1o; amides from the extracts of Piper guineense 
134: On the control of Liothrips karnyi (Bagnall) pepper leaf gall thrips 
185: Variali ns in the loss of vitamin C in leafy vegetables with various 
methods of food preparation 
186: Constituents of Piper aurantiacum Wall.: isolation of triterpenoids from 
a Piper species 
187: Alkaloids of Ghanaian medicinal plants. Part 6. Novel a.nide alkaloids 
from the roots of Piper guineense 
188: Alkaloids of Ghanaian medicnal plants. Part 5. 
N-Isobutyl-trans-2-trans-4-eicosadienami.de and other alkaloids of fruits of 
Piper guineense 
189: Pepper - chemistry, technology. and quality evaluation 
190: Chemical constituents of st.ems of Piper nigrum Linn 
191: Role of petiole in protein metabolism of senescing betel (Piper betle L.) 
leaves 
192: Experilllental studies on the mcwement of uranium in the soil to vegetables 
193: .OELTA .• alpba .. beta.-Dihydrowasanine. a new alkaloid from Piper guineense 
194: Structure of a new amide, filfiline, isolated from Piper officinarum 
195: Four new neolignans from Piper futokadzura 
196: Structure of tricholein, a new pyrrolidine alkaloid from Piper 
trichostachyon 
19.,: Piperaceae frOll Guiana: Piper inarginatum Jacq 
198: Gas-chroma~ographic study of pbannacopeia drugs. Part 6. 
Gas-chromatographic quantitation of trans,trans-piperine in Piper nigrum 
and album 
199: Phytochemical studies on Bangla variety of betel leaf (Piper belle Linn.) 
200: Wisanine, a novel alkaloid from the roots of Piper guineense 
201: The structure of piperenone 
202: Oral contraceptive (long-acting) 

citation no. 8022/1-72 
108003404 106133735 105111982 104126727 103191441 102146109 
107234918 l0611::oa 105085259 104126532 103177122 102125111 
107194937 106099439 105075982 104074863 103140502 102012184 
107194929 106048946 105075937 104031820 )03140401 101226873 
107183168 106002876 105054739 104018861 1030162£,E, 101226680 
l O"!l 74E.8b 10~2322:!3 105t>3914 ~. 104015049 103003653 101207f>32 
10"/1329% 105224774 105020492 104004826 103002925 101207044 
107020765 105220951 104230306 104004759 102218307 101189889 
107006179 105168922 104183273 104003405 102182409 101187978 
107004261 105149773 104181625 103211413 102180709 l'Jl167142 
106149163 105148017 104165549 103210886 102160196 101137051 
10&133765 105112020 104165407 103200867 102154854 101129569 

citation no. 8022/73-144 
101124566 1C0021632 98140524 97011684 95110029 93232217 
101109152 100005045 98105940 96159311 95096981 93215484 
10110~523 100004%1 98049304 96119009 95093812 93162646 
101051731 99189749 98015897 96117386 95038394 93155786 
100188"183 99174305 98015706 96082f,71 95005203 93146334 
100188'174 99172833 98014297 9&003657 95003382 93130900 
1001351)69 99136013 : ,q8003150 95167373 ' 94188&53 93114205 

' 1oonc,955 99102254 ' ~7210394 q5156487 94145420 93110609 
100117350 '1906889S ' ,97143289 

' 
95148802 94099755 93041605 
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10G099873 q9os201e 37123900 95141110 94099741 f:(\041604 
100065161 9902111& 9-,054049 95131064 94098935 92140486 
100(148575 98159205 97020669 9512~311 93238803 92121862 

citation no. 8022/145-202 
92104491 9115"/947 90200305 88046245 87116600 86155544 
92104490 91154269 900£.7524 87197457 87114640 86152623 
92103876 91152698 90001656 87184408 87102489 86086142 
92092862 91152523 89213948 87184323 87085154 86078710 
92055352 91087249 89210355 87180745 87083219 86068387 
92004883 91082889 89163812 87164189 87065351 86043867 
92001345 91037624 89020270 87152437 87035991 86029547 
91205566 91035876 89000042 87148686 87035152 86021786 
91191647 91014518 88165379 87130457 86190286 
91189836 91014486 88078998 87128845 86167931 
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Part 4: PEPPF.R, VOLATILES OR ANALYTICS 

citation no. 8023/5:1 
0018043594 BIOSIS Ntmi>er: 85020452 

SYNTHESIS OF PIPEROYL COENZ'YME A THIOESTER 
SEMLER U; SQIMID'l'BERG G; GROSS G G 
UNIV. UIJt, ABTEILUNG ALLGEllEINE BO'DNIK, OBERER ESEI.!:IBERG, D-7900 ULM, 

'BUMDESREPUBLIK DEUTSCHLAIID. 
Z HM'URFORSCI SECT C BIOSCI 42 (9-10). 1987. 1070-1074. CODEN: ZNCBD 

LangUage: ENGLISH 

citation no. 8023/5:2 
0018039303 BIOSIS lfullber: 85016161 • 

aJLTIVATiotf OF PLEUROTOS-os'l'REM'OS ON I.EAVES USED BY THE ESSENTIAL OIL 

IMDOSTRY 
MRTIMEZ-CARRERA D; MORALES P; SO'l'O C; ll1JRRIE'a M E; GODWI G 
LAB. MICOLOGIA, PROGRAMA FLORA MEX., DflltEB, APDO. POS'l'AL 63. XALPAPA, 

VERACRU~ 91000. 
REV MEX MICOL 2 (0). 1986 (RECD~~987). 119-124. 

citation no. 8023/5:3 
00175&8405 BIOSIS Number: 84034940 

SPECTROPHOTOMETRIC A.'UU.YSIS OF IRRADIATED SPICES 
JOSIMOVIC L; CUDINA I 
LAB. SOLID STATE PHYSICS RADIATION CHEM., BORIS KIDRIC INST. NUCLEAR 

SCI. I P.O. BOX 522, 11001 BEOGRAD, YUGOSLAVIA. 
APPL RADIAT ISO'!' 38 (4). 1987. 269-274. CODEN: ARISE 
Language: ENGLISH 

citation no. 8023/5:4 
0017562725 BIOSIS Number: 84029260 

THE ACCUMUlATION OF PHENYLPROPANOID AND CAPSAICINOID COMPOUNDS IN CELL 
CULTURES AND WHO~ FRUIT OF '1'HE CHILLI PEPPER CAPSICUM-FRUTESCENS MILL 

HALL R D; HOIDEN M A; YEOMAN K M 
DEP. BOT. I UNIV • EDINBURGH I MAYFIELD ROAD I EDINBURGH P..H9 3JH, SCOTLAND, 

U.K. 
PLANT CELL '!'ISSUE ORGAN CULT 8 (2). 1987. 163-116. CODF.N: PTCED 

I.anguage: ENGLISH 

citation no. 8023/5:5 
0017218712 BIOSIS NUllber: 83106882 

STUDIES ON THE PROCESSING OF LOW SALT FERMENTED SEA FOODS 10. CHANGES IN 
VOLATILE COMPOUNDS AND FATTY ACID COMPOSITION DURING THE FERMENTATION OF 
YELLOW CORVENIA PREPARED WITH LOW SODIUM CONTEHTS 

CHA Y-J; PARK D-C; LEE E-H 
Dl.P. OF LIBERAL ARTS, CHANGWON NATL. UNIV., CHANGWON, 615 KOREA. 
BULL KORl.AN "ElSH SOC 19 (6). 1986 (REa>. 1987). 529-536. CODEN: 

HSHD. 
Language: KORF.AN 

citation no. 8023/5:6 . 
0017054844 BIOSJS fl1.1mber: .. 83023170 

STUDIES ON 'l'HE PROCESSING OF 'LOW SALT FERMENTED SEA FOODS 9. PROCESSING , 
CONDITIONS OF LOW SALT FERMENTED SMALL SHRIMP AND ITS FLAVOR Ct)MPONENTS 

LEE E-H; AHN C-B; OH X-S;' LEE T-H; CHA Y-J; LEE K-W ' 
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Df.P. FOOO SCI. 'l'EOINOI •• , NATL. FISHERIES UNIV. PUSAN, NAM-GU, PUSAN &08. 
KOREA. 

BULL KOREAN FISH SOC 19 (5). 1986. 459-468. CODEH: HSHXA 
Language: ltOREAN 

citation no. 8023/5:7 
0017035502 BIOSIS Humber: 83014848 

DF.sc:RIPTIOll OF M!LOIDOGYNE-OUUSTIE NEW-SPECIES NEMATODA MELOIOOGYNIDAE 
FROM OAK WITH SCANNING ELECTRON KICROS<DPE AND HOST-RANGE OBSERVATIONS 

GOWEN A II; ICAPLMI D T 
SYST!MATIC BOTANY MYCOLOGY HEMATOLOGY LAB., BICISYSTEMATICS BENEFICIAL 

INSECTS IltST., USDA ARS, BELTSVIU.E, MD 20705. 
J HDIATOL 18 (4). 1986. 533-540. OODEN: J<lMEB. 
Language: EHGLISH 

citation no. 8023/5:8 
0016671099 BIOSIS Nulllber: 82082129 

ES'l'ERS AND GLUOOSIDES OF llYL'ROXYCIHIWUC ACIDS IN VEGETABLES 
WINTER M; llERJIWtN K 
INST. FOOD OIP.M., UNIV. IWIMOVER, D-3000 HAllNOVER 91, W. GERMANY. 
J AGRIC FOOD CHEM 34 (4). 1986. 616-620. . CODEN: JAFCA 
Language: ENGLISH 

citation no. 8023/5:9 
0016671095 BIOSIS Number: 82082125 

'J'OCOPHEROLS AND TOCOTRIEHOLS IN FINNISH FOODS VEGETABLES FRUITS AND 
BERRIES 

PIIRONEN V; SYVAOJA E-L; VARO P; SAUUNF..N K; KOIVIS'l'OINEH P 
DEP. FOOD CHEM. TECHNOL., UNIV. HELSINKI, SF-00710 HELSllKI 71, FINUiND. 
J AGRIC FOOD CHEM 34 (4). 1986. 742-746. CODEN: JAFCA 
Language: ENGLISH 

citation no. 8023/5:10 
0016038680 BIOSITH*5 IiaEAb7596 

VALIDATION OF A RA"lOIMMUNOASSAY FOR DEXTRO ABSCViIC-ACID IN EXTRACTS OF 
APPLE MALUS-PUMILA AND SWEET PEPPER CAPSICUM-ANNUUM TISSUE USING 
HIGH-PRESSURE LIQUID CHROMATOGRAPHY AND COMBINED GAS CHROMATOGRAPHY-MASS 
SPECTROMETRY 

ROSHER P H; JONES H G; HEDDEN P 
EAST MALLING RESEARCH STATION, MAIDSTONE, Kl.NT ME19 6BJ, U.K. 
PLANTA (BERL) 165 (1). 1985. 91-99. CODEN: PLANA 
l~nguage: ENGLISH 

citation no. 8023/5:11 
0015195622 BIOSIS Nwnber: 79094785 

STUDIES ON PROCESSING AND D.l.PIMG QUAL'.TY OF RETORT POUCHED FOODS 3. 
PREPARATION AND XEEPING QUALITY ti' RETOR'J' POUCHED FRIED MACKEREL 
SCOMBER-JAPOHICUS MEAT PASTE 

LU. E-H; OH K-S; KOO J-G; PARJC H-S; CHO S-Y; CHA Y-J 
DEP. FOOD SCI. 'l'ECHNOLOGY, NATIONAL FISHERIES UNIV. PUSAN, NAMGU, PUSAN, 

608 KOREA. 
l3ULL KOREAN FISH SOC 17 (5). 1984. 373-382. COOEN: HSHKA 
Language: KOREAN 

I 

111 
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ci tat. jrn\ rio. 8023/5: 12 
0015012422 UlOSIS Number: 79003255 

~REPARATION OF POtiDF-ltED DRIED SEA MUSSEL MYTILUS-ED'JLIS AND ANCHOVY 
DYGRAUL lS-JAPONICA FOR INSTANT SOUP 
~ E-H; HA J-H; CHA Y-J; OH K-S; KWON C-S 
DEP. FOOD SCI. AND TECHNOL., NATL. FISHERIES UNIV. PUSAN, NAMGU, PUSAN 

608, KOREA. 
BULL KOREAN FISH SOC 17 (4). 1984. 299-305. CODER: HSHKA 
Language: XOREAN 

citation no. 8023/5:13 
0014258189 BIOSIS Nullber: 77091173 

EFFECT OF MATURITY ON SOME CIF.MICAL CONSTITUIN'l'S OF· SRI-LARKAN PEPPER 
PIPER-HIGRUM ... -

JANSZ E R; BAIACIANDRAN S; PACKIYASOTHY E V; RA'l'NA'DJCE S 
CEYLON INST. SCIENTIFIC INDUS'l'RIJl>.L RF.8., P. 0. BOX 787, COLOMBO, SRI 

LANXA. 
J SCI FOOD AGRIC 35 (1). 1984. 41-46. CODER: JSFAA 
Language: ENGLISH 

citation no. 8023/5:14 
0013314476 BIOSIS Number: 76071968 

GAS CHROMATOGRAPHY MASS SPEC'l'ROSCOPY AND SENSORY ANALYSIS OF VOLATILES 
FROM 3 CULTIVARS OF CAPSICUM-ANNUUM 

CHITWOOD R L; PANGBORN R M; JENNINGS W 
DEP. FOOD SCI. TECHNOL., UNIV. CAL$1"PUjE1%9eUll6, USA. 
FOOD CHEM 11 (~ . 1983. 201-216. CODEN: FOCHD 
Language: ENGLISH 

citation no. 807.3/5:15 
0012209680 BIOSIS Number: 73069664 

CHEMICAL TOXICANTS IN CHINESE FOODS 4. THE CONTENTS AND BIOLOGICAL 
SIGNIFICANCE OF PIPERIDINE IN BLACK PEPPER WHITE PEPPER RF.D PEPPER AND 
OTHER SPECIES 

LIN J-X; HWA J J; LEE Y-J 
JNSTJTU'J'F. OP BIOCHEMISTRY, COLJ,EGE OF MEDICINE, NATIONAL TAIWAN 

UNIVERSITY AND EHVIRONHENTAL CARCINOGENESIS RESP.ARCH GROUP, CANCER ~ESEARCH 
PROMOTION COMMITTEE, Nl~TIONAL SCIENCE C.'OUNCIL, TAI PEI, TAIWAN. 

NA~'L SCI COUNC HON ~ (1). 1981. 557-566. CODEN: KHFKD 
Larrgua9e: CHINESE 

citation no. 8023/5:16 
0011169018 BIOSIS Number: 71039020 

DESCRIPTION AND SCANNING ELECTRON MICROSCOPIC OBSERVATIONS OF 
MELOIDOGYNE-CHl'J'WOODI NEW-SPECIES MELOIOOGYNIDAE A ROOT-KNOT NEMATODE ON 
POTATO SOLANUM-TUBEROSUM IN THE PACIFIC NOR'nlWEST USA 

GOLDEN A M; O'P.ANNON J H; SANTO G S; FINLEY A M 
NEMATOL. LAB., PLANT PROTECTION INST., USDA, SEA, AR, BELTSVILLE, MD. 

2070~. 

J NEMATOL 12 (4). 198~. 319-327. CODEN: JONF.B 
Language: ENGLISH 

I II I 
II I 
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citation no. 8023/5:17 
0009225645 BIOSIS Number: 68028149 

QUALITY TESTING OF PEPPER ON THE SLOWENE YUOOSLAVIA MARKET 
SIRNIK V; SKY.ARCA M; GOLOB T 
JCATEDRA ICEM., vrom ZIVILSKO TEHNOL. ODl>ELEJC, VDO BIOTEH. FAK., UNIV. 

LJUBLJ., ICREKOV TRG 1, 61000 LJUBLJANA, YUGOSL. 
ZB BIOTEH FAK UNIV LJUBLJ IMETIJSTVO 28. 1977 (REC>. 1978). 243-252. 

• CODEii: ZBFLA 
Language: SLOVEHIAN 

citation no. 8023/5:18 
0003207042 BIOSIS Nulllber: 56037007 

'VOLATILE CXllPOSITIORAL DIFF'ERD'CES BE'l'WEEB CULTIVAIS OF BI.ACX PEPPER 
PIPER-III GRUM 

RUSSELL G F; ELSE J 
J ASSOC OIT ANAL alEM 56 (2). 1973 344-351. CDDEN: JAMCA 

citation no. 8023/5:19 
0002119403 BIOSIS NuBi>er: 53019403 

'fHE VOLATILE cauioNENTS OF BLACK PEPPF.R-D VARIE'l'IES 
RICHARD H M; RUSSELL G F; JENNINGS W G 
3 CHROMA'l'OGR SCI 9 (9). 1971 560-569. C.'ODEN: JCHSB 

citation no. 8023/5:20 
0001197513 BIOSIS Number: 52107513 

VOLATILE COMPOSITION OF BLACK PEPPER-D 
RICHARD H M; JENNINGS W G 
J FOOD SCI 36 (4). 1971 584-589. CODEN: JFDSA 

citation no. 8023/5:21 
0000104278 BIOSIS Nwnber: 05004278 

MEMBRANE DISRUPTION IN PEPPER-D CELLS tNDUC!D BY XANTHOMONAS-VESICATORIA 
AND BY VOLATILE PRODUCTS OF THE BACTERIUM ABSTRACT 

SASSER J M; STALL R E; COOK A A 
PHY'l'OPATHOLOGY 58 (8). 1968 1066 CODEN: PHYTA 

citation no. 8023/10:1 
10:86085285 86009604 Holding Library: AGB 

Spice quality: Effect of ,.cyogenic and ambient grinding on volatiles 
Pesek, C.A.; Wilson, L.A.; Hannond, E.G. 
Journal of food science. May-June 1985. v. 50 (3) p. 599-601. charts. 
Chicago, Ill. : Institute of Food Technologists. ISSN: 0022-1147 

CODEN: JFDAZ 
DNAL CALL NO: 389.8 F1322 
Language: English 

citation no. 8023/10:2 
10:86066928 85008090 Holding Librftry: AGB 

Pepper research "heats up." 
Journal of the American Dietetic Association. July 1985. v. 85 (7) p. 

798. 
Chicago, Ill. : The Association. ISSN: 0002-8223 COO!N: JADAA 
DNAL CALL NO: FNC CALL,NO: 389.8 AM:;4 
Language: English , 
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citation no. 8023/10:3 
10:85095526 84006312 Holding Library: AGB 

HPIJ: in the flavor/spice industry 
Lego, Mary c.; 
Food technology. v. 38 c (4) , April 1984. p. 84-87. ill., charts. 
Chicago, Ill. : , Institute of Food Technolo;ists. ISSN: 0015-6639 
MAL: 389.8 F7398 
Language: English 

citation no. 8023/10:4 
10:83147524 83045130 Holding Library: AGL 

The volatile constituents of Schinus molle L. (california pepper tree) 
Bernhard, R.A. JAFCA; Shibaloto, T.; Yamaguchi, X. ;. White, E • 
.Journal of agricultural and food chemistry. v. 31 (2) , Mar/'Apr 1983. 

p. 463-466. 
Washington : , American Chemical Society. ISSR: 0021-8561 
HAL: 381 J6223 
Language: English 

citation no. 8023/10:5 
10:82126483 82019763 Holding Library: AGL 

Volatiles from red pepper (capsicum spp.) 
Keller, U.; Flath, R.A.; Mon, T.R.; Teranishi, R. 
ACS &-yaposium series - American Chemical Society. v. 170 , 1981. i'· 

137-146. 
Washington 3 D.C., , The Society. 
NAL: QD1.A45 
Language: English 

citation no. 8023/10:6 

ISSN: 0097-6156 

10:82082737 81761928 Holding Library: AGL; AGL 
Varietal studies on some volatile constituents of black pepper nigra 

by Hubert Marie J~an Richard. -
Richard, Hubert Marie Jean, 1936-; 
Y., 110 leaves ; 21 cm. 
1970. 
NAL: DISS 71-15,551 

citation no. 8023/110:1 
700113 381 AS7 ID NO: 73-9158499 

differences between cultivars of black pepper Volatile coapositional 
(Piper nigrwn) 

Russell, G F; Else, J 
Ass Of fie Anal Chem J 

citation no. 8023/110:2 

56 (2): 344-351. Mar 1973 

. 692127 448.39 8012 10 NO: 73-9149983 
The effect of ionizing radiation on the microbiological content 

volatile constituents of spices. {Pepper, nut:Jneg, ginger) 
Tjaberg, T B; Underdal, B; Lunde, G 
J Appl Bacteriol 35 (3): 473-478. Sept 1972 

and 

• 
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citation no. 8023/110:3 
S829Je 383 AS7 ID NO: "12-9056256 

Les constituants volatils du poivre noir; Volatile c~ition of black 
pepper. [Piper nigrwn) 

Richard, H M J 
Indus Aliment Agr 89 (2): 147-151. Ref. Eng. sum. Feb 1972 

citation no. 8023/110:4 
582913 383 1tS7 ID NO: 72-9056251 

Etude oamparative sur la caaposition en constituants volatils de 
plusietirs varietes de poivre noir; Coq>arative study on the ~ition of 
volatile constituentin various varieties of black pepper. [Piper nigrwn) 

Richard, H II J 
Indus Aliment. Agr 89 (2): 109-119. Eng. sum. Feb 1972 

citation no. 8023/110:5 
256231 389.8 F7322 ID NO: 71-9142467 BOOK CIT: 7106 

Volatile ccmposition of black pepper 
Richard, H M; Jennings, W G 
J Food Sci 3E. (4): Ss.1-589. May/June 1971 

citation no. 8023/50:1 
0581544 OTOSf>-00356 
Description of Meloidogyne christiei n.sp. (Nematoda: Meloidogynidae) 

from oak with SEM and N>st-range observations. 
Golden, A. M.; Kaplar., D. T. 
System. Bot., Mycol. r. Nematol. Lab., Biosystem. & Beneficial Insects 

Inst., USDA ARS, Beltsville, MD 20705, USA. 
Journal of Hematology 1986. 18 (4): 533-540 (6 ref.) 
Language: English 

citation no. 8023/50:2 
0156115 7Q010-0l417; OC054-02809; 7G007-00779 
Effect of maturity on some chemical constituents of Sri Lankan pc=pper 

(Piper nigrwn L.). 
Jansz, E. R.; Balachandran, S.; Packiyasothy, E. V.; Ratnayake, S. 
Ceylon Institute of Scientific and Industrial Research, Colombo, Sri 

Larika. 
Journal of the Science of Food and Agriculture 1984. 35 (1): 41-46 (6 

ref.) 
I.anguage: English 

1/1/1-72 
365794 325000 235748 201102 156046 086266 
362258 283875 225281 198521 150891 082048 
354888 282541 224361 185970 143328 071441 
341466 281015 219169 184447 135787 068951 
343978 279719 211932 184419 121018 059397 
342482 277922 211846 178355 117924 052749 
339397 217199 201397 177118 117923 052748 
339158 273122 201305 173795 115049 052322 
332498 261525 207292 166235 110466 047231 
330875 :?.50332 205729 164862 096207 045764 
329755 250329 203178 164722 089172 044420 
326417 -'!48977 201419 162464 089036 042973 
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litat Nr. 51:1 Anr.ual report 198&. 

- 118 -

010~80 

007010 
006004 

001984 

Zitat Nr. 51:2 Specification for black pepper and white pepper (whole and 
ground). 
ti.tat Nr. 51:3 Tocq>herols and tocotrienols in Finnish foods: vegetables, 
fruits, and berries. 
Zitat Nr. S1:4 llicrobiological and chemical studies on irradiated black pepper. 
ZUat Nr. 51:5 Some studies on the cc rcial quality of illlportant varieties of 
pepper. 
Zitat Mr. 51:6 Volatile ccmplQJlCls in food. Quantitative data. QUalitative data 
Zitat Nr. 51:7 Volatile C'CllpJWM)s in food. Qualitative data. Ed. S, Supplement. 2. 
Zitat Nr. 51:8 (Process for disinfecting aicrabially contaminated materials.) 
Verfahren zur Entltelluncj von aikrcbiell kontaminierten Materialien. 
Zit.at Nr. 51:9 Separation and determination of piperine in qround pepper by 
high-performance liquid chranatography. 
Zitat Nr. 51:10 (Influence of microwaves on spices.) Einfluss von Mikrowel~en auf 
Gewuerze. 
Zitat Nr. 51:11 Effect of storage (in S1Dall packages) on volatile oil and 
piperine content of ground black pepper. 
Zitat Nr. 51:12 New research underscores benefits of cryomilled spices. 
Zitat Nr. 51:13 Recent developments in the metbodology of flavour research. (In 
'Colloque G international G sur G les G aromes G al.imentaires G' (see FSTA (1986) 
18 G 2A61).) 
Zit.at Nr. 51:14 (Preparation of powdered dried sea mssel and anchovy for instant 
soup.) 
Zitat Nr. 51:15 HPLC quantifies heat levels in chili pepper products. 
Zit.at Nr. 51:16 QUality evaluation of black pepper cultivars. 
Zit.at Nr. 51:17 ~rotection of spice quality using clear plastic packaging. 
Zit.at Hr. 51:18 (Determination of secondary amines in foods by high perfonnance 
liquid chromatography with fluorescence detection.) 
Zitat Nr. 51:19 (Effect of irradiation on the sterilization of black pepper 
powder.) 
Zitat Hr. 51:20 Rapld quality control procedure for the determination of Scoville 
heat units and the detection of chillies in black pepper, via high-performance 
liquid chromatography. 
Zit.at Mr. 51:21 Effect of maturity on &Ollle chemical constituents of Sri Lankan 
pepper (Piper nigl"\DR L.). 
Zit.at Hr. 51:22 The influence of radapertization upon some sensory properties of 
black pepper. 
Zit.at Nr. 51:23 Determination of piperine in pepper (Piper nignun) using 
high-perfonnance liquid chromatography. 
Zitat Nr. 51:24... Changes in the quality of ground black pepper packaged in 
different Jnaterials during storage. 
Zitat Nr. 51:25 CI111>rovmnents of the Scoville method for the pungency 
detennination of black pepper. (In •Flavour ''81' G( see FSTA ( 1983) 15 G3Tl 30).) 
Zit.at Nr. 51:26 Combined effect of ganna irradidtion and heat treatment on 
microflora of spices. (In 'Combination processes in food irradiation.' (see t"STA 
(1982) 14 8C331).) 
Zitat Hr. 51:21 (Occurronce of 1-0-hydroxycinnamyl- BETA -D -glucoses in 
vegetable&. l '. Phenolic acid compounds of vegetables. ), Vorkommen von 1-0-

' ' ' 
' ' ' 
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Hydroxicinnainyl- BETA -D -9lucosen iJn Gemuese. 1. Phenolcarbonsaeure-Verbindungen 
des Genaleses. 
Zitat N~. Si:28 (Production of piquant 'ketchup' sauce.) 
Zitat Nr. 51:29 Evaluation of polypropylene and other flexible materials for 
packaging of ground spices. 
Zitat Nr. 51:30 (Reduction of aicroorganiSIDS in spices by ionizing radiation. II. 
Effect on pungency of black pepper.) ZUr ICeimzahlverminderung bei Gewuerzen ait 
Hilfe ionisierender Strahlen. 
II. Beeinflussung der Schaerfe von schwarza:f•Pfeffer. 
Zitat Mr. 51:31 Resolution of ascorbic,. dehyclroascorbic and cliltetogulonic acids 
by paired-iOIJ reversed-phase chrcmatography. 
Zitat Mr. 51:32 Preliminary phytocheai.cal study of SChinus molle L. growing in 
Egypt. 
Zitat Hr. 51:33 HPLC determination of piperine in pepper and in pepper extracts. 
Zitat Hr. 51:34 Oleaical CClllloOSition of pepper grades and products. 
Zitat Hr. 51:35 New method for quantitative essential oil anal.ysis. 
Zitat Mr. 51:3b Vapor-phase 511111>ling. 
Zitat Nr. 51:37 Boulti (Tilapia nilotica Linn.) fish paste. I. Preparation and 
chemical cmp:>sition. 
Zitat Nr. 51:38 (Use of spices in salads.) 
Z5.tat Nr. 51:39 (CRY'l-MILLIMG OF SPICES. II. WHITE PEPPER.) 
Zitat Hr. 51:40 CHANGES IN FLAVOUR COMPOUNDS OF BLACK PEPPER DURING HEAT 
STERILISATION. (IN 'PROGRESS IN FLAVOUR RESFARQI' (SEE FSTA (1980) 12 4T194).) 
Zitat Nr. 51:41 
Zitat Nr. 51:42 EVALlJATION OF GINGER AND PEPPER QUALITY. (IN 'PROCEEDINGS OF THE 
FIRST INDIAN COHVEHTION OF FOOD SCIENTISTS AND 
TECHNOLOGISTS' (SEE FSTA ( 1979) 11 12A871).) 
Zitat Nr. 51:43 NEW CONCEPTS OF MARXETIHG GROUND SPICES IN FLEXIBLE PACXAGES FOR 
INTERNAL AND EXPORT MARKETS. (IN 'PROCDDINGS OF THE FIRST INDI»? CONVENTION OF 
FOOD SCIENTISTS AND TECHNOLOGISTS' (SEE FSTA ( 1979) 11 12A871) • ) 
Zitat Nr. 51:44 HIGH-PERFORMANCE LIQUID CHROMATOGRAPHIC ANALYSIS OF THE PUNGENT 
PRINCIPLES OF PEPPER AND PEPPER EXTRACTS. 
Zitat Hr. 51:45 (FLAVOUR AHO AROMA CHARACTERISTICS OF NATURAL EXTRACTS OF BL.ACK 
PEPPER.) 
Zitat Nr. 51:46 (RETARDATION OF NH3 FORMATION IN COMMINUTED MEAT BY ADDITION OF 
SPICES.) VERzr~ERUNG DER AMMONIAKEM'l'WICJCLUNG IN ZF..RXLEINERTEM FI.Eisai HACH ZUGABE 
VON GEWUEZEN. 
Zitat Nr. 51:47 ('HIE QUALITY OF PEPPER ON SALE IN SLOVENIA.) 
Zitat Nr. 51:48 FLAVOR CXlMPONENTS OF 'AJVAR'. 
Zitat Mr. 51:49 THE USE OF VEGETABLE OIL IH SOFT am.ESE MAXING. I. SOFT CHEESE 
SUBSTITUTE FROM SKIM MILK POWDER AND CORN OIL. 
Zitat Nr. 51:50 (SPICES AND CONDIMENTS.) 
Zitat Nr. 51:51 THE NEED FOR GROWING PEPPER CULTIVARS TO SUIT PEPPER PRODUCTS. 
Zitat Nr. 51:52 (EFFECT OF NATURAL SPICES ON PHYSICO-CIEMICAL PROPERTIES AND 
JCF.EPING QUALI'l'Y OF SAUSAGE MEAT FROM BALTIC HER.RING STORFJ> AT 0-2 $$DEGREE$$ C.) 
Zitat Mr. 51:53 INCIDENCE AND STATE OF ADULTL:-ATION OF COMMONLY CONSUMED SPICES IN 
BOMBAY CITY. It.. MUSTARD, BLACK PEPPER, AND ASAFOETIDA. 
Zitat Nr. 51:54 VOLATILE CXlMPOSITIONAL DIFFERENCES BETWEEN CULTIVARS OF BLACK 
PEPPF..R (PIPER NIGRUM). 
Jitat Nr. 51:~5 HYBRID PEPPER "PANHIYUJt-1", A QUALITY AHALYSI~. 
Zitat Nr. 51:56 (IMPORTANT IKDIAH SPICES. II. CURRY LEAVES (MQRRAYA KOENIGII, 
RUTACEAE). III. GINGER ROOT (ZINGIBERACEAE).) WICHTIGE GEWUERZ~ INDI!NS. II CURRY­
BIAETTER ( MURRAYA KODIIGII, RUTACEAE) • II I. INGWERW'QRZEL ( ZINGI,BERACEAE) • 
Zitat Nr. 51:57 IDENTIFICATION OF COMPONENTS OF TH~ ESSENTIAL ,OIL FROM THE 
CALIFORNIA PF.PPER TREE (SCHINUS MOLLE L.). 
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Zitat Hr. 51:58 STUDIES ON SOME MICROBIOLOGICAL AND CHEMICAL ASPECTS OF IRRADIATED 
SPICES. (IN 'ASPECTS OF THE INTRODUCTION OF FOOD IRRADIATION IN DEVF.LOPING 
COUNTRIES I • ) 

Zitat Nr. 51:59 (EFFECT OF NATURAL SPICES, SPICE EXTRACTS, ESSENTIAL OILS, 
EXTRACTION RESIDUES AND SYNTHETIC ANTIOXIDANTS ON BREAKDOWN OF PORK FAT AND HODEL 
LIPIDS. III. SPICE FJCTRACTS, WATER-VAPOUR-VOLATILE AND NON-VOLATILE 
EXTRACTION COMPONENTS AND EXTRACTION RESIDUES.) UNTERSUCHUNGEN UEBER DIE WIIOOJNG 
VON NATURGEWUERZEN, GEWUERZEXTRAKTE, AE'l'RF.RISCHEN OE.LEN, EX'l"RAKTIONSRUECKSTAENDEN 
UND SYN'l'HE'l'ISCHEN ANTIOXYDANTIEH AUF DEN ABBAU VON sanrEINEFE'l'T UND MODELL-LIPIDEN. 
III. GEWUERZEXTRAK'l'E, BEl DER EXTRAX'l'ION ENFALLmIDE WASSERDAMPFFLUECHTIGE UNO 
NICH'l'FLUECHTIGE EX'l'RAKTBESTAND'l'EILE SOWIE EXTRAKTIOMSRUECKSTAEHDE. 
Zitat Nr. 51:60 HOW GAMMA IRRADIATION AND E'l'HYLEllE OXIDE TREATED SPICES AFFECT THE 
MICROBIAL QUAT.TTY, SHELF LIFE IUID FLAVOUR OF GARLIC SAUSAGE. 
Zitat Mr. 51:61 FUNGUS FLORA lJF BLACK AND WHITE PEPPER (PIPER NIGRUM L.). 
Zitat Nr. 51:62 {GAS CHROMATOGRAPHIC ANALYSIS OF VOLATILE OIIS IN SPICES.) 
Zitat Nr. 51:63 {PRESERVATIVE EFFECT OF EGG WHITE LYSOZYME ON SALAMI SMISAGE.) 
Zi tat Mr. 51: 64 VOLA'l'IU~ COMPOSITIONAL DIFFERENCES BEi'iiEEN CULTIVARS OF BLACK 
PEPPER (PIPER NIGRUM). 
Zitat Nr. 51:65 THE EFFECT OF IONIZING RADIATION ON THE MICROBIOLOGICAL CON".'."!NT 
AND VOLATILE CONSTITUENTS OF SPICES. 
Zitat Nr. 51:&6 {VOLATILE CONSTITUENTS OF BLACK PEPPER.) 
Zitat Nr. 51:£>7 (COMPARATIVE STUDY OF THE VOLATILE CONSTITUEN'l'S OF SOME VARIETIES 
OF BLACK PEPPER.) 
Zitat Nr. 51:68 (ANITOXIDANT EFFECT OF SPICE EXTRACTS AND THEIR CONSTITUENTS IN 
lJOO>.) UEBER DIE ANTIOXYDATIVE WIRKUNG VON GEWUERZEX'l'RAKTEN UNO 
GEWUERZEXTRAKTBESTANDTEILEN IN SCHWEINESCHMALZ. 
Zitat Nr. 51:69 THE VOLATILE COMPONENTS OF BIACK PEPPER VARIETIES. 
Zitat Nr. 51:70 (DETERMINATION OF VOLATILE OILS IN SWEET PEPPER AND DIU..) 
Zitat Nr. 51:71 QUALITY STANDARDS AND SPECIFICATIONS OF SPICE MIXTURE DEVELOPED 
FOR USE IN DEHYDRATED CONVENIENCE FOODS. 
Zitat Nr. 51:72 VARIETAL STUDIES ON SOME VOLATILE CONSTITUENTS OF BLACK PEPPER 
NIGRA. 
Zitat Nr. 51:73 VOLATILE COMPOSITION OF BLACK PEPPER. 
Zitat Nr. 51:74 PRELIMINARY STUDIES ON STABILITY AND STORAGE BEHAVIOUR OF READY 
MIX (PULSE AND SPICE) BARS. 
Zitat Nr. 51:75 (METHOD FOR MANUFACTURING A LIQUID PEPPER EXTRACT.) VERFAHREN ZUR 
HERSTELLUNG EINES FLUESSIGEN PFEFFEREXTRAKTES. 
Zitat Nr. 51: 76 A COMPARATIVE S'l'UDY OF THE VOLATILE COMPOSITIONS OF BLACK PJ-:PPER 
SAMPLES OF DIFFERENT ORIGINS. 
Zit.at Nr. 51:77 (SEPARATION AND CHARACTERIZATION OF COMPOUNDS RESPONSIBLE FOR 
FJ..AVOUR.) 
Zilat Nr. 51:78 STUDIES ON SOME VOLATILE CONSTITUENTS OF PIPER NIGRA. 
Zitat Nr. 51:79 STUDIES ON OIL OF BLACK PEPPER, PIPER NIGRUM. 
Zitat Nr. 51:80 (CHANGES IN THE COMPOSITION OF ESSENTIAL OILS DURING ST'ORAGE OF 
SPICE.) 
Zitat Nr. 51:81 LIQUIU PEPPER. 
Zitat Nr. 51:82 (RESIDUE PROBLEMS IN COLD STF.RILIZATION OF SPICES, USING T-GAS 
(ETHYLENE OXIDE).) RUECKSTANDSPRO:SLEME BEI DER KALTENTKEIMUNG VON GEWUEl<ZEN MITT­
GAS ( AETHYLENOXYD) • 
Zit.at Nr. 51:83 BLACK PEPPER EXTRACTS. 
Zit.at Nr. 51:84 WHITE PEPPER. 
Z.itat Nr. 51: 85 (DETERMINATION OF VOLATILE OIJ. AND OTHER CONSTITUENTS OF SPICES. 
1: PEPPER, PAPRIKA, MACE' AND PIMENTO.) ROUTINEUNTERSUCHUNGEN VON GEWUERZEN AUF 
AETl!ERISCHE OELGF.HALTE UNO ANDERE INHALTSSTOFFE. 1. MITTEILUNG: PFEFFER, PAPRIKA, 
M\1SKATBLUETE, f'IMENT. I 

I I I I I I I 



citation no. 8023/72:1 
87014414 0150511002212 
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HOlllicidal asphyxia by pepper aspiration 
Coble S.D. 
Blodgett Memorial Medical Center, Grand Rapids, MI 49506 
U.S.A. 
J. FORENSIC SCI. (U.S.A.) ,1986, 31/4 (1475-1418), Coden: JFSCA 

citation no. 8023/72:2 
85052705 0150480902136 

Relaxant effects on tracheal and ileal smooth lllU&cles of the guinea pig 
Reiter K.; Brandt W. 
lnstit.at. fur 'PtNmlakologie uncl Toxikologie der Techni.schen Universitat 

Jluncben, D-8000 llunchen 40 
Gr.RMANY, DST 
ARZREill.-J'ORSQl./DRUG RES. (GERMAHY, WEST) ,1985, 35/lA (408-414), 

Coden: ARZdA 

citation no. 8023/76:1 
1053161 82001342483 

Microbiological and chemical studies on irradiated black pepper. 
Hewamanna, R.; Boteju, L.W. 
Radioisot. Cent., Univ. Coloat>o, P.O. Box 1490, Colombo 3, Sri Lanka 
INT. J. APPL. RADIAT. ISOTOPES; 36(12), pp. 989-990 1985 
Language: English SUlmary Language: English 

citation no. 8023/76:2 
1049393 82001332828 

Coapositional differences of black, green and white pepper (Piper nigrum 
L.) oil from three cultivars. 

Buckle, X.A.; Rathnawathie, M.; Brophy, J.J. 
Sch. Food SCi. and Technol., Univ. New South Wales, P.O. Box 1, 

Kensington, N.S.W. 2033, Australia 
J. FOOD TECHNOL.; 20(5), ~· 599-613 1985 
Language: English SUJllnary Language~ English 

citation no. 8023/76:3 
0867087 82000772348 

The influence of radapertization upon some sensory properties of black 
pepper. 

Uchlllan, W.; Fiszer, W.; Mroz, I.; Pawlik, A. 
Inst. AnlJn. Products Technol., Univ. Agric., Poznan, Poland 
NAHRUNG; 27(5), pp. 461-468 1983 
Language: English sunnary Language: English 

citation no. 8023/76:4 
545547 

Reduction of Microorganisms in epices by means of ionizing radiation. II. 
Influence on the biting constituents in black pepper. 

Zur Keimzahlvenninderung bei Gewurzen mit Hilfe ionisierender Strahlen. 
2. Mitteilung: Beeinflussung der Scharfe von schwarzem Pfeffer. 

Zehnder,H.J. 
(E.idg. Forschungsanst. Obst-, Wein- und Gartenbau, "CH-8820 Wadenswil, 

SWitzerland) 
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Aliaenta ; 19(1), 17-20 1980 
Language: German Sunnary LancJuage: .f'rench; English; German 

citation no. 8023/76:5 
523940 

HPLC determination of piperine in pepper and in pepper extracts. 
Verzele,M. ; Qureshi,S. 
(La.b. Org. Chem., State Univ. Gent, Krijgslaan, 271 (S.4), B-9000 Gent, 

Belgiw.'\) 
Chromatograhia ; 13(4), 241-243 1980 
Language: English SUlmllr}' Language: English 

citation no. 8023/76:6 
70869 18091264703 

(A severe disease of squash in Caq>ania). 
Una grave malattia della zucca in Calllpania. 
Noviello, C. ; Cristinzio, G. ; Aloj, B. 
(Fae. Sci. Agrar., Univ. Studi Napoli, Portici, Italy) 
Annali ; 11, 11-22 1977 
Language: Italian Sumiary Language: Italian; English 

citation no. 8023/79:1 
0244241 87180637 

Flavour and Fragrance Journal , 1(4-5) December 1966, p 165-168 
CODEN: FFJOED 
Doc Type: JOURNAL 
Spices: '!'he essential oil of Znthoxylwn rhetsa closely resembles the 

volatile oil from black pepper. '!'he flavor is coamonly known in Asia as 
mllilam. 

Descriptors: RESEARCH & TECHNOLOGY; Flavors 

citation no. 8023/79:2 
0219028 86160260 

J of Agricultural & Food Chemistry , 34(4) July 1986, p 770-772 CODEN: 
JAFCAU 

Doc Type: JOURNAL 
Bell Peppers: C M Wu & S E Liou assess the effect of tissue disruption on 

the volatile constituents of bell pepper and the pepper's flavor. 
Descriptors: RESEARCH & TECHNOLOGY; Vegetables & Fruits 

citation no. 8023/79:3 
0219025 86160257 

J of Agricultural & Food Chemistry , 34(4) July 1966, p 616-620 a>DEN: 
JAFCAU 

Doc Type: JOURNAL 
Acidulants: ·Quinic acid, tartaric acid and malic acid esters as well as 

glucose esters were determined in tomatoes, bell pepper, egcJplant, spinach, 
mangold, beetroot, pea, bu.;h beans, broad bean, lettuce, endive and chicory 
by HPLC. 

Descriptors: RESEARCH & TECHNOLOGY; Vegetables & Fruits 



citation no. 8023/79:4 
0212076 86041604 
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.lournal of Chromatography , 351(3} January 31, 1986, p 595-598 CODEN: 
JOCRAM 

Doc Type: JOURNAL 
Spices: A W Archer reports the separation and determination of piperine 

in ground pepper by high perfoxwmce liquid chromatography (HPLC). 
Descript:ors: RESEARCH & TECDIOLOGY; ANALYTICAL 

cit~tion no. 8023/79:5 
0204234 85113309 

Journal of Food Technology , 20(5) OCtober 1985, p 599-613 CODEN: 
JFOfAP 

DoC Type: JOU.RHAL 
Spices: The Call("OSition of volatile oil (oleoresin) traa black pepper, 

green pepper and white pewer products of a local Sri Lakan cultivar was 
ccmpl1"ecl to that frclll Panniyur and Kuchinq cultivars from India and 
Sarawak. 

Descriptors: RESEARCH & 'fECDtOLOGY 

citation no. 8023/79:6 
0188887 84096711 

Food Processing (Chicago) , October 1984, p 70 CODEN: FOPRA9 
Doc Type: JOURNAL 

Spices: HPLC quantifies the heat levels in chili pepper products. The 
method reduces testing time from 16 to 24 hours to less than one hour and 
is JDOre reproducible than organoleptic methods. 

Descriptors: RESEARCH & TEDINOLOGY; ANALYTICAL 

citation no. 8023/79:7 
0187948 84087207 

Journal of Chromatography September 28, 1984, p 288-291 CODEH: 
JOCRAM 

Doc Type: JOURNAL 
Spices: "Rapid quality control procedure for the determination of 

Scoville heat units and the detection of chillies in black pepper, via high 
performance liquid chromatography (HPLC)." 

Descriptors: RESEARCH & TECHNOLOGY; ANALYTICAL 

citation no. 8023/79:8 
0174483 83034705 

Journal of Chromatography 
Doc Type: JOURNAL 

, July 15, 1983, p 316-320 CODEN: JOCRAM 

Spices: "Determination of piperine 
Descriptors: RESFARCH & TECfNOLOGY; 

citation no. 8023/399:1 

in pepper (Piper nigrwn) using HPLC." 
ANALYTICAL 

107196681 CA: 107(2l)196681t JOURNAL 
Production of a black pepper oleoresin by dense carbon dioxide or carbon 

dioxide-ethanol extraction 
AUTHOR(S): Vidal, J. P.; Richard, H. 
LOCATION: Lab. Chim. Alilnent-Arosnes, Ee. Natl. Super. Ind. Agric. 

Aliment., 91305, Massy, Fr. 
JOURNAL: SCi. Aliments DATE: 1987 VOLUME: 7 NUMBER: 3 PAGES: 481-98 
CODEN: SCALDC ISSN: 0240-8813 LANGUAGE: French 
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citation no. 8023/399:2 
107174699 CA: 107(19)174&99c JOURNAL 
Studies on t.he Zanthoxylwn piperitun De Candolle. 1. Pu119ent principles 

and essential oil coaposition 
AUTHOR(S): Jung, Hyun Sook 
LOCATION: Dep. HolDe Econ., SUncbeon Natl. Coll., S. Xorea 
JOURNAL: Han'gult Yongyanq Siklyong Hakhoechi DATE: 1987 VOLUME: 16 
HUMBER: 2 PAGES: 123-7 <D>EN: HYSHDL ISSN: 0253-3154 LANGUAGE: Korean 

citation.no. 8023/399:3 
104108022 CA: 104(13)108022p JOURNAL 
Separation and determination of piperine in ground pepper by 

high-perf o:rmance liquid chramatography 
AU'l'llOR(S): Archer, Alan w. 
LOCATION: Div. Anal. Lab., Hew Sooth Wales Dep. Health, Lidcombe, 2141, : 

Australia ~ 

JOURNAL: J. Cbranatogr. MTE: 1986 VOIJJME: 351 NUMBER: 3 PAGES: 595-8 
CDDEH: JOCRAM ISSN: 0021-9673 LANGUAGE: English 

citation no. 8023/399:4 
104087212 CA: 104(11)87212h ·JOURNAL 
capillary gas chromatographic analysis of volatile flavor coapounds 
AU'l'HOR(S): Takeoka, G.; Ebeler, S.; Jennings, W. 
LOCATION: Dep. Food Sci. Technol., Univ. california, Davis, CA, 95616, 

USA 
JOURNAL: ACS SYlllP. Ser. DATE: 1985 VOLUME: 289 NUMBER: Charact. Meas. 

Flavor Coq>d. PAGES: 95-108 CODEN: ACSMC8 ISSN: 0097-6156 LANGUAGE: 
English 

citation no. 8023/399:5 
103195036 CA: 103(23)195036s JOURNAL 
Splitless capillary GC analysis of herbs and spices using cryofocusing 
AUTHOR(S): Wampler, T. P.; Bowe, W. A.; Levy, E. J. 
LOCATION: Chem. Data Syst. Div., AE/CDS Autoclave, Inc., USA 
JOURNAL: Am. Lab. (Fairfield, Conn.) DATE: 1985 VOLUME: 17 NUMBER: 10 
f'AGES: 76, 78-81 CODEN: ALBYBL ISSN: 0044-7749 LANGUAGE: English 

citation no. 8023/399:6 
103177122 CA: 103(21)177122n JOURNAL 
Effect of storage (in small packages) on volatile oil and piperine 

content of ground black pepper 
AU'l'HOR(S): Packiyasothy, E. V.; Balachandran, S.; Jansz, E. R. 
LOCATION: Nat. Prod. Sect., Ceylon Inst. Sci. Ind. Res., Colombo, Sri 

Lanka, 
JOURNAL: J. Natl. Sci. Ca1.mc. Sri Lanka DATE: 1983 VOLUME: 11 NUMBER: 

1 PAGES: 111-22 {X)DEN: JNSCBH ISSN: 0300-9254 LANGUAGE: English 

citation no. 8023/399:7 
Analysis of con111ercial grades of_pepper 
AUTHOR(S): Sumathikutty, M. A.; Rajaraman, X.; Padmakumari, K. P.; 

Narayanan, c. S.; Mathew, A. G. 

I I I 
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LOCATION: Reg. Res. Lab., CSIR, Travandrwn, 695019, India 
JOURNAL: Indian Perfum. DA'l'E: 1984 VOLUME: 28 NUMBER: 3-4 PAGES: 

119-22 CODEN: IPERAS ISSN: 0019-607X LANGUAGE: English 

citation no. 8023/399:8 
103052826 CA: l03(7)52826p JOURNAL 
Identification and change of the odor conponents from two types of pepper 

during cooking 
AU'l'HOR(S): llatS\aOto, Mutsuko; JCawmaira, Fujiko 
LOCATION: Tokyo JCasei Coll., Tokyo, Japan, 
JOURNAL: Kenlcyu Kiyo - Tokyo Xasei Daigaku DATE: 1984 VOLUME: 24 
NUMBER: 2 PAGES: 145-50 CXJDER: TKDDL ISSN: 0371-831X LANGUAGE: 

Japanese 

citation no. 8023/399:9 
103005148 CA: 103(1)5148j JOORNAL 
Spice quality: effect of cryogenic and ad>ient grinding on volatiles 
JW'l'HOR(S): Pesek, C. A.; Wilson, L. A.; Hamnond, E. G. 
LOCATION: Dep. Food Technol., Iowa state Univ., Ames, IA, 50011, USA 
JQURNAL: J. Food Sci. DATE: 1985 VOLUME: 50 HUMBER: 3 PAGES: 599-601 
CODF.N: JFDSAZ ISSN: 0022-1147 LANGUAGE: English 

citation no. 8023/399:10 
102061051 CA: 102(7)6105lp JOURNAL 
The effect of ganna radiation and storage time on the volatile 

constituents, piperine, piperettine and sensory quality of pepper 
AUTHOR(S): Bahari, Ismail; Ishak, Soleha; Ayub, Mohd. Khan 
LOCATION: Univ. Kebangsaan, Malay. 
JOURNAL: J. Sains Nukl. DATE: 1984 VOLUME: 1 NUMBER: 3 PAGES: 1-17 
CODEN: .JSHUEG LANGUAGE: English 

citation no. 8023/399:11 
99174305 CA:.99(21)174305n JOURNAL 
Neutron activation analysis of sodiwn in biological samples using 

americium-beryllium source 
AUTHOR(S): Parwate, D. V.; Hukerjc~, S. K.; Garg, A. N. 
LOCATION: Dep. Chem., Nagpur Univ., Nagpur, 440 010, India 
JOURNAL: J. Indian Chem. Soc. DATE: 1983 VOLUME.: &O NUMBER: 5 PAGES: 

490-2 CODEN: JICSAH ISSN: 0019-4522 LANGUAGE: English 

citation no. 8023/399:12 
99069017 CA: 99(9)69017x JOURNAL 
The influence of radapertization upon some sensory properties of black 

pepper 
AUTHOR(S): Uchlaan, W.; Fiszer, W.; Mroz, I.; Pawlik, A. 
LOCATION: Inst. An.iJn. Prod. Technol., Univ. Agric., Poznan, Pol. 
JOURNAL: Nah~ng DATE: 1983 VOLUME: 27 NUMBER: 5 PAGES: 4&1-8 
CODEH: NAHRAR ISSN: 0027-769X LANGUAGE: English 

citation no. 8023/399:13 
971&1231 CA: 97(19)16123lu CONFERENCE PROCEEDING 
Influence of heat sterilization on the organoleptic quality of spices 
AUTHOR(S): Maarse, H.; Nijssen, L. M.; Nowak, M. 
LOCATIOH: Cent,. Inst. Voedingsonderzoek, NL-3700 AJ, Zeisti. Neth. 
JOURNAL:' Aetherische Oele, Ergeb. Int. Arbeitst~g. EDITOR1 Kubeczka, 
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Karl-Heinz {Ed), DATE: 1982 PAGES: 225-31 COOEN: 48JTA8 LANGUAGE: 
E119lish MEETING DATE: 190000800000 PUBLISHER: Thieme,St.uttgart, Fed. Rep. 
Ger 

citation no. 8023/399:14 
96018696 CA: 96(3)1869(.y JOURNAL 
Piperine 
AUTHOR(S): &mathikutty, M.A.; Rajaraman, K.; Sankariltutty, B.; 

Narayanan, c. s.; Mathew, A. G. 
LOCATION: Reg. Res. Lab., CSIR, Trivanclrum, 695019, India 
JOURHAL: Lebensa.-Wiss. Technol. MTE: 1981 VOLUME: 14 NUMBER: 5 
PAGES: 225-8 CODER: LIPtTAP ISSR: 0460-1173 LAHGOAGE: English 

citation no. 8023/399:15 
95005203 CA: 95(1)5203q JOURHAL 
Gas-liquid chrmaatogi:aphic dete:raination of major constituents of Piper 

methysticum. 
AUTHOR{S): Duve, R. N. 
LOCATION: Res. Div •• Minist. Agric. Fish., Nausori, Fiji, 
JOURNAL: Analyst {London) DATE: 1981 VOLUME: 106 NUMBER: 1259 PAGES: 

160-5 CODEN: ANA.LAO ISSN: 0003-2654 LANGUAGE: E119lish 

citation no. 8023/399:16 
9410907~ CA: 94(14)109012s JOURNAL 
New method for quantitative essential oil analysis 
AUTHOR(S): Godefroot, M.; Sandra, P.; Verzele, M. 
LOCATION: Lab. Org. Chem., State Univ. Ghent, B-9000, Ghent, Belg. 
JOURHAL: J. Chromatogr. DATE: 1981 VOLUME: 203, PAGES: 325-35 CODEN: 

JOCRAM ISSN: 0021-9613 LANGUAGE: English 

citation no. 8023/399:17 
93041511 CA: 93(5)4157la JOURNAL 
Chemical c~sition of pepper ~rades and products 
AU'l'HOR(S): SmlathiJcutty, M. A.; Rajaraman, K.; SankariJcutty, B.; Mathew, 

A. G. 
LOCATION: Reg. Res. Lab., Trivandrum, India 
JOURNAL: J. Food Sci. Technol. DATE: 1979 VOLUME: 16 NUMBER: 6 
PAGES: 249-52 CODEN: JFSTAB ISSN: 0022-1155 LANGUAGE: English 

citation no. 8023/399:18 
93024593 CA: 93(3)24593s JOURNAL 
HPLC detel'lnination of piperine in pepper and in pepper extracts 
AUTHOR(S): Verzele, M.; QUreshi, S. 
LOCATION: Lab. Org. Chem., State Univ. Gent, B-9000, Ghent, Belg. 
JOURNAL: Chranatographia DATE: 1980 VOLUME: 13 NUMBER: 4 PAGES: 241-3 
CODEN: CHRGB7 ISSN: 0009-5893 I.ANGUAGE: English 

citation no. 8023/399:19 
89004793 CA: 89(1)4793w JOURNAL 
Characteristic of flavor and aroma of natural extracts from black pepper 
AU1110R(S): Kostrzewa, Ewa; Karwowska, Krystyna 
LOCATION: Zakl. Technol. Przetworow Owocowych Warzywnych, Inst. Przem. 

Ferment., Warsaw, Pol. 
JOURNAL: Pr. Inst. Lab. Badaw. Przem. Spozyw. DATE: 1977 VOLUME: 27 
NUMBER: 2 PAGES: 93-102 CODEN: PILPAH ISSN: 0554-9043 LANGUAGE: 



• 
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Polish 

citation no. 8023/399:20 
841&3023 CA: 84(23)163023h JOURNAL 
Volatile COllf>OSitional differences between cultivars of black pepper 

(Piper nig:rua) 
AUTHOR( S): Russell, Gerald F. ; Else, Joanne 
LOCATION: Dep. Food Sci. Teclmol., Univ. california, Davis, calif. 
JOURRAL: Indian Spices DATE: 1975 VOLUME: 12 HUMBER: 1 PAGES: 4-11 
OODF.N: l.NSPllO LANGUAGE: English 

citation no. 8023/399:21 
81048616 ~= 81(9)48616e JOURHAL 
Volatile caip>Sitional differences between cultivars of black pepper 

(Piper nigrum) 
AU'l'HOR(S): Russell, Gerald F.; Else, Joanne 
LOCATION: Dep. Food Sci. Technol., Univ. california, Davis, calif. 
JOURNAL: J. Ass. Off. Anal.. Chem. M'l'E: 1973 VOLUME: 56 NUMBER: 2 
PAGES: 344-51 CODFJI: JANCA2 IANGUAGE: English 

citation no. 8023/399:22 
77032999 CA: 77(5)32999p JOURNAL 
ec.parative study on the COBFOSition of volatile constituents of 

different black pepper (Pipernigrum) varieties 
AU'l'HOR(S): Richard, H. M. J. 
LOCATION: Davis, calif. 
JOURNAL: Ind. Albent. Agr. DATE: 1972 VOWME: 89 NUMBP.R: 2 PAGES: 

109-19 CODEH: IALAA9 LANGUAGE: French 

citation no. 8023/399:23 
77032990 CA: 77(5)329900 JOURNAL 
Volatile constituents of black pepper 
AUTHOR(S): Richard, H. M. J. 
LOCATION: l.ab. Biochim. Ind. Aliment., Ee. Natl. Super. Ind. Agric. 

Aliment., Massy, Fr. 
JOURNAL: Ind. Aliment. Agr. DATE: 1972 VOLUME: 89 NUMBER: 2 PAGES: 

147-51 CODF..N: IALAA9 LANGUAGE: French 

citation no. 8023/399:24 
76152233 CA: 7&(25)152293e JOURNAL 
Quality control of spice oleoresins. I. Oleoresin of pepper 
AUTHOR(S): Wijesekera, R. O. B.; senanayake, U. M.; Jayewardene, A. L. 
LOCATION: Ceylon Inst. Sci. Ind. Res., Colombo, Ceylon 
JOURNAL: Flavour Ind. DATE: 1972 VOLUME: 3 NUMBER: 3 PAGES: 133-6 
COD!H: FLAIBN LANGUAGE: Enqlish 

citation nu. Be23/399:25 
75150513 CA: 75(25)1505139 DISSERTATION 
Varietal studies on some volatile constituents of black pepper nigra 
AUTHOR(S): Richard, Hubert M. J. 
LOCATION: Univ. California, Davis, Calif. 
DATE: 1970 PAGES: 120 pp. CODP.M: DABSAQ LANGUAGE: English CITATION: 

Diss. Abstr. Int. B 1971, 31(12) (pt. 1), 7360 AVAIL: Univ. Microfilms, 
Ann Arbor, Mich., Order No. 7'1-15,SSl ' ' 

' ' ' 
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citati0n nQ. 8023/399:26 
75Hf:\505 CA: 15(23)139505k JOURNAI. 
Volatile cCJil!POnents of black pepper varieties 
AUTHOR{S): Richard, H. M.; Russell, G. F.; Jennin9s, W. G. 
l.oc:ATION: Dep. ConsUlll. Sc)., Univ. california, Davis, calif. 
JOURNAL: J. Chranatogr. Sci. DATE: 1971 VOLOKE: 9 NUllBER: 9 PAGES: 

560-6 CODEN: JCHSBZ LANGUAGE: English 

citation no. 8023/399:21 
75034165 CA: 75(S)34165v JOURNAL 
Volatile ~ition of black pepper 
AU'J'HOR{S): Richard, H. M.; Jennings, W. G. 
LOCATION: Dep. Food Sci. Technol., Univ. california-, Davis, calif. 
JOURNAL: J. Food Sci. DATE: 1911 VOLUME: 36 NUMBER: 4 PAGES: 584-9 
CODER: JFl>SAZ LAHGUAGE: English 

citation no. 8023/399:28 
73091402 CA: 73(19)91402a JOURHAL 
Microbes in spice and its analysis 
AUTHOR(S): Matsukura, Toichi 
LOCATION: Takasago Perfum. co., Tokyo, Japan 
JOURNAL: Kagaku To Seibutsu DATE: 1970 VOLUME: 8 NUMBER: 4 PAGES: 

217-24 CODEN: :KASEAA LANGUAGE: Japanese 

citation no. 8023/399:29 
73002184 CA: 73(1)2184q JOURNAL 
C~ntrol of the adulteration of pepper samples by electrophoretic analysis 

of protein extracts 
AU'l'HOR(S): Micco, Claudia; Grossi, Margherita; Silano, Vittorio 
JOURNAL: Ann. Ist. super. Sanita DATE: 1969 VOWME: 5 NUMBER: Pt. 3-4 
PAGES: 215-17 CODEN: AISSAW LANGUAGE: Italian 

citation no. 8023/399:30 
72118448 CA: 72(23)118448s DISSERTATION 
Volatile constituents of Piper nigra 
AUTHOR(S): Russell, Gerald Frederick 
LOCATION: Univ. of californja, Davis, Calif. 
DA1'F.: 1968 PAGES: j20 pp. CODEN~ DABSAQ LANGi.!AGE: English CITATION: 

Diss. Abstr. lnt. B 1969, 30(4), 1559-60 AVAII.: 69-16,312 

c]tation no. 8023/399:31 
66018136 CA: 66(5)18136" JOURNAL 
l11pOrtance of starch in the analysis of black pepper 
AU'l'HOR(S): Mitra, Sachindra N.; Roy, B. R.; Roy, Ajit Kumar 
l.oc:ATION: CEmtral Food Lab., calcutta, India 
JOURNAL: J. Proc. Inst. Chem. (India) OATE: 1966 VOLUME: 38 NUMBER: 5 
PAGES: 215-16 CODEN: JPICAE LANGUAGE: English 

• 
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Part S: PEPPER, PROCESSING, USE, ANALYSIS ( SYNOPSIS ) 

citation no. 8024/l 
399: 108003404 CA: 108(1 )3404u JOURNAL 

Chanical constituents of Piper hancei maxim (III) 
AUTHOR(S): Li, Shumi.ng; Han, Guiqiu 
LOCATIOll: Coll. Phana., Beijing Med. Univ., Beijing, Peop. Rep. China, 

" JOURNAL: Zhiw Xuebao DATE: 1987 VOLUME: 29 NUMBER: 3 PAGES: 293-6 
CDDIR: aMIAY ISSH: 0577-7496 LAHGOAGE: Chinese 

citation no. 8024/2 
399:107234918 CA: 107(25)234~1Bk JOURHAL 

aw.i.cal e> 91ositions of pepper preparations and tl¥!ir relations to the 
maturity of berries 

AD!llOR(S): Zban, Peixin 
LOCATIOll: Siclman Coll. Light Ind., ti.gong, Peep. Rep. China, 
JOURllAL: Zhonggoo tiaoweipin DAft: 1987 HUMBER: 6 PAGES: 3-6 CODEN: 

ZllTIE7 ~: Chinese 

citation no. 8024/3 
399:107196681 CA: 107(21)19668lt JOUlHfAL 

Production of a black pepper oleoresin by dense carbon dioxide or carbon 
dioxide-ethanol extraction 

AUTHOR(S): Vidal, J. P.; Richard, H. 
LOCATION: Lab. Chiln. Aliment-Aromes, Ee. Natl. Super. Ind. Agric. 

Aliment., 91305, Massy, Fr. 
JOURNAL: Sci. Aliments DATE: 1987 VOLUME: 7 NUMBER: 3 PAGES: 481-98 
CODEN: SCALDC ISSN: 0240-8813 LANGUAGE: French 

citation no. 8024/4 
399:107194937 CA: 107(21)1949379 JOURNAL 

Studies on antifungal, physico-cheinical and pbytotoxic properties of the 
essential oil of Piper betle 

AUTHOR(S): Dubey, P.; Tripathi, S. C. 
LOCATION: Dep. Bot., Gorakhpur Univ. , Gorakhpur, 2730~9, India 
JOURNAL: z. Pilanzenkrankh. Pilanzenschutz DATE: 1987 VOWME: 94 
NUMBER: 3 PAGES: 235-41 CODEN: ZPFPAA ISSN: 0340-8159 LANGUAGE: 

English 

citation no. 8024/5 
399:107174686 CA: 107(19)174686w JOURNAL 

Protein and mnino acid coapositions of Malaysian vegetables 
JWTHOR(S): Zanariah, J.; Rehan, A. Noor; Rosnah, o. 
LOCATION: Food Technol. Div. , MARDI, Serdang, Malay. 
JOURNAL: MARDI Res. Bull. DATE: 1986 VOLUME: 14 NUMBER: 2 PAGES: 

140-7 CODEN: MRBUDF ISSN: 0126-5709 LANGUAGE: English 

citation no. 8024/6 
399: 107009306 CA: 107(2)9306q PATENT 

Wet Method for obtaining oil-soluble substances from veqetable matter 
INVENTOR(AU'l'HOR): Valero Portillo, Diego 

1LOCATION: Spain, 
1ASSIGNEE: Compania Hispano Alnf>rica de Construcciones Conserveras s. A. 

(CHACONSA) 
'PATENT: Spa.in ; ~ 52&871 Al DATE: 85041& 
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APPI.ICATION: ES 526871 (831028) 
PAGES: 8 pp. CODEH: SPXXAD LANGUAGE: Spanish CLASS: CllB-001/lOA 

citation no. 8024/7 
399:107004261 CA: 107(1)4261.ll JOURNAL 

A chranene, an isoprenylated 1.ethyl hydroxybenzoate and a C-methyl 
flavanone from the bark of Pi.per ho&tmannianwn 

AUTHOR(S): Diaz D., Pedro P.; Arias C., Tiberio; Joseph-Nat.ban, Pedro 
LOCATION: Fae. Cienc., liniv. Nae. COlmi>ia, Bogota, COlod>ia, 
JOURNAL: Phytochemistry DU'E: 1987 VOLUME: 26 NUMBER: 3 PAGES: 809-ll 
CXJDEH: PY'1'CAS ISS!f~ 0031-9422 LAHGOAGE: English 

citation no. 80~4/8 
399:106149163 CA: 106(19)149163v J<lORllAL 

Dehyclropipernonallne, an aai.de possessing coronary vasodilating activity, 
isolated fran Piper longua L 

JWTHOR(S): Shoji, Noboru; llmeymaa, Akellli.; saito, Nobuaki; Takemoto, 
Tsunematsu; Kajiwara, Akiko; Obizumi., Yasushi 

LOCATION: Dep. Phana., Tokush.ima-Bunri Univ., Tokushima, Japan, TJO 
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LOCATION: Dep. Nutr. Food Sci., Univ. JCentucky, Lexington, ICY, 4050£>, USA 
JOURNAL: Antinutr. Nat. Toxicants Foods, (Pap. Syq>.} EDITOR: Ory, 
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sankarikutty, B.; Mathew, A. G. 
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LOCATION: Fae. Sci. Liv., Osaka City Univ., Osaka, Japan, S58 
JOURNAL: Agric. Biol. Chem. DATE: 1981 VOLUME: 45 NUMBER: 6 
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AUTHOR(S): Huffman, Velma Lynn 
LOCATION: 'l'exas A and M Univ., College Station, Tex. 
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Fentent., Warsaw, Pol. 
JOURNAL: Pr. Inst. Lab. Badav. Prz •• Spozyw. DATE: 1977 VOLUME: 27 
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APPLICATION: Britain GB 1129970 DATE: 700310 
PAGES: 4 pp. Addn. to Brit. 1,157,717 (CA 71;94748r). 
CLASS: A 6lk 

CoDEN: BRXXAA 
I 
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citation no. 8024/101 
399:77032999 CA: 77(5)32999p JOURNAL 

Comparative study on the CC>ll1>0Siti~n of volatile constituents of 
different black pepper {Piperni9rwn) varieties 

AUTHOR(S): Richard, H. M. J. 
LOCATION: Davis. Calif. 
JOURNAL: Ind. Aliment. Agr. O.\TE: 1972 VOLUME: 89 NUMBER: 2 PAGES: 

109-19 CODEN: IALAA9 LANGUAGE: French 

citation no. 8024/102 
399:'17032990 CA: 77(5)32990d JOURNAL 

Volatile constituents of black pepper 
AU'l'BOR(S): Richard, H. M. J. • 
LOCATIOH: Lab. Biochim. Ind. AliJDent., Ee. Natl. SUper. Ind. Agric. 

Mblent. , Massy, Fr • 
.JOORHAL: Ind. Aliment. Agr. DATE: 1912 YOLOllE: 89 NUMBER: 2 PAGES: 

147-51 CODEN: IALM9 LAHGUAGE: French 

citation no. 8024/103 
399:75139505 CA: 75(23)139505k JOURNAL 

Volatile conponents of black pepper varieties 
AUTHOR(S): Richard, H. M.; Russell, G. F.; Jennings, W. G. 
LOCATION: Dep. Consum. Sci., Univ. california, Davis, calif. 
JOURNAL: J. Chromatogr. SCi. DATE: 1971 VOLUME: 9 NUMBER: 9 PAGES: 

560-6 CODEN: JCHSBZ LANGUAGE: English 

citation no. 8024/104 
399:75034165 CA: 75(5)34165w JOURNAL 

Volatile COllf>OSition of black pepper 
AUTHOR(S): Richard, H. M.; Jennings, W. G. 
LOCATION: Dep. Food Sci. Technol. , univ. california, Davis, calif. 
JOURNAL: J. Food Sci. DATE: 1971 VOLUME: 36 NUMBER: 4 PAGES: 584-9 
COOEN: JFDSAZ µNGUAGE: English 

citation no. 8024/105 
399:75025327 CA: 75(4)25327y JOURNAL 

Galenicals or pure suLstances. 1. Solubility tests with pure substances 
and dry extracts 

AU'l'HOR(S): Csupor, Laszlo; Spaich, W. 
LOCATION: Forschungslab., Firma Mueller/Goeppingen, Goeppingen, Ger. 
JOURNAL: Pharm. Ind. DATE: 1971 VOLUME: 33 NUMBER: 1 PAGES: 15-17 
COOEN: PHINAN LANGUAGE: Gel"Jll8Jl 

citation no. 8024/106 
399:72118448 CA: 72(23)11844~& DISSERTATION 

Volatile constituents of PipeJ;' nigra 
AU'l'HOR(S): Rqssell, Gerald Fr~erick 
LOCATION: Univ.' of California, Davis, Calif. 
DATE: 1968 PAGES: 120 pp. CODEN: DABSAQ LANGUAGE: English CITATION: 

Diss. Abstr. Int. B 1969, 30(4), 1559-60 AVAIL: 69-16,372 

Ill II I I I I I II 

I II I 

I II I 

I II I 

I II I 

Ill 11 
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citation no. 8024il07 
399:72020254 CA: 72{5)20254a JOURNAL 

SpaSlllOlytic activity of aryl substituted .alpha.-pyrones and aqueous 
extracts of Piper nethystiCUll 

A\J'l'HOR(S): Kretzschmar. R.; Meyer, Hans Joachi.Jn; Teschendorf, H. J.; 
7.oellner, B. 

LOCATION: Phannakol. Inst., Univ. Freiburg/Br., Freiburg/Br., Ger. 
JOURNAL: Arch. Int. Phanacodyn. Ther. MTE: •. 1969 VOLUME: 180 NUMBER: 

2 PAGES: 475-91 a>DEN: AIP'l'AK LANGUAGE: German 

citation no. 8024/108 
399:72002238 CA: 72(1)2238u JOUR3AL 

Content of ascorbic acid and its derivatives in f~sh-frozen and canned 
peppers 

AUTHOR(S): stepanyan, E. K. 
LOCATION: USSR 
JOURNAL: lzv. Sel'skokhoz. Hauk MTE: 1969 VOLUME: 12 NUMBER: 2 
PAGES: 93-8 a>DEN: ISltSAE LANGUAGE: Armenian 

citation no. 8024/109 
399:71042162 CA: 71(10)42162a JOURNAL 

Introduction of na~ive extracts of medicinal plants and spices into 
lotions and shaiipoos 

AUTHOR(S): Getmanskii, I. X.; Kudryashov, A. I.; Ereshchenko, L. A.; 
Prokopchuk, A. F. 

LOCATION: USSR 
JOURNAL: Maslo-Zhir. Pre.a. DATE: 1969 VOLUME: 35 NUMBER: 5 PAGES: 

25-8 CODER: MZPYAE LANGUAGE: Russian 

citation no. 8024/110 
399:71028970 CA: 71(7)28970f JOURNAL 

Indigenous drugs used in uterine disorders. I. Pharmacological actions 
of the extract of_ t~e fruits of Piper aurantiacum and an attempt at the 
identification of i'·s oxytocic principles 

AU'l'HOR(S): Banerjee, S. P.; Dandiya, P. c. 
LOCATION: Dep. Pharmacol., S.M.S. Med. Coll., Jaipur, India 
JOURNAL: Indian J. Physiol. Pharmacol. DATE: 1967 VOLUME: 11 NUMBER: 4 
PAGES: 13~-46 CODEN: IJPPAZ LANGUAGE: English 

citation no. 8024/111 
399:71010227 CA: ?1(3)10227j JOURNAL 

Inhibitory effect of extracts from pepper leaves (capsicum annum). II. 
Concentration and purification of an inhibitory fraction 

AU'l'HOR(S): Ma.rchoux, G.; Rougier, J. 
LOCATION: Centre Rech. Agron. SUd-Est, Inst. Nat. Rech. Agron., Montfavet 

, Fr. 
JOURNAL: Ann, Epiphyt. DATE: 1968 VOLUME: 19 NUMBER: Hors-Serie 
PAGES: 21-30 CODEN: AEPIAR LANGUAGE: French 

1

• citation no. 8024/112 
399:70109094 CA: 70(24)109094e JOURNAL 

I I I 

~sition of the carbon dioxide extract of black pepper 
AU'J'ffOR(S): Katyuzh~nskaya, A. N. 
LOCATION: USSR 
JOURNAL: Tr. l<rasnooar. Naucti.-Issled. Inst. Pishch. Prom. CATE: 1967 

I II I II I I I I I 
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VO!.UH'E: 4, PAGES: 177-80 CODEN: 'I'KDPAZ LANGUAGE: Russian CITATION: 
Ref. Zh., Khim. 1968, Abstr. Ho. 16R232 

citation no. 8024/113 
399:69010151 CA: 69(3)1015lp JOURNAL 
Str~cture of pipataline, an extractive from Piper peepuloides 
AU'mOR(S): Atal, Chand X.; Dhar, K. L.; Pelter, A. 
LOCATION: Univ. Manchester, Manchester, Engl. 
JOURRAL: Chem. Ind. (London) DATE: 1967 NUMBER: 52 PAGES: 2173-4 
CODEN: CHINAG LANGUAGE: English 

citation no. 8024/114 
399:67057240 CA: 61(12)57240r PAT!lfr 

Extraction of pepper oil 
INYEH'l'OR(AU'l'HOR): Vento Portales, Jose; Garcia Honrubia, Pedro 
PATP.NT: Spain ES 321890 DATE: 610301 
APPLICATION: Spain DM'E: 660118 
PAGES: 62 pp. CODEN: SPXXAD 

citation no. 8024/115 
399:6£>018136 CA: 66(5)18136w JOURNAL 

lnportance of starch in the analysis of black pepper 
AUDIOR(S): Mitra, Sachindra N.; Roy, B. R.; Roy, Ajit Kumar 
LOCATION: Central Food Lab., CBlcutta, India 
JOURNAL: J. Proc. Inst. Chem. (India) DATE: 1966 VOLUME: 38 NUMBER: 5 
PAGES: 215-16 CODEN: JPICAE LANGUAGE: English 

ci~3tion no. 8024/116 
16:1142575 82001549955 

The isolation of natural flavour from byproducts of the food industry by 
high-pressure C02 extrac~ion. 

Gewinr.·1ng von natuerlichen Aroinen aus Reststoffen der 
LebenSlllittelprodu~tion mit Hilfe der C02-Hochdruckextraktion 

Bundschuh, E.; Tylla, M.; Baumann, G.; Gierschner, K. 
Univ. Hohenheim, Inst. Lebensmitteltechnol., Garbenstr. 25, D-7000 

Stuttgart 70, FRG 
LEBENSM.-WISS. 1'ECHNOL.; 19(6), pp. 493-49~ 1986 
Language: German Summary Language: English 

citation no. 8024/111 
76:570561 

Piperine and related c~nds in pepper. I. Search for minor components. 
Ra~huveer,K.G. ; Ananthakrishna,S.M. 
(Sensory Evaluation Discipline, Cent. Food Technol. Res. Inst., 

Mysore-570 013, India) 
J. Food Sci. Technol. (Mysore) ; 17(6), 268-272 1980 
Language: EngJ.is}l Sunnary Language: English 

citation no. 8024/118 
7&:436256 80031235512 

High-performance liquid chromatographic analysis of the pungent 
principles of pepper and pepper extracts. 

Verzele,M. ; Mussche,P. ; Quneshi,S.A. , 
(Lab. Org. Chem., State Univ. Ghent, Xrijgslaan, 271 (S.4), B-9000 Ghent,, 

Belgium) 

I 11 

I 11 



J. Chromatogr. ; 172, 493-49·1 l 979 
Language: English 

citation no. 8024/121 
51:286366 85-ll-j0109 

- 149 -

Isolation, identification and sensory evaluation 
Krajewska, A. M. 

of capsaicinoids. 

Univ. of Georgia, Athens, Georqia 30601, USA 
Dissertation Abstracts International, B, 1985, 

no. DA8427554, 130pp. 
Language: En 

citation no. 8024/122 
51:282541 85-08-t0012 

45, (9), 

HPLC quantifies heat levels in chili pepper products. 
Sanna, L.; Swientek, R. J. 
Food Processing, USA, 1984, 45, (11), 70 
Language: En 

citation no. 8024/123 
51:277922 85-06-a0034 

2752: Order 

(Determination of secondary amines in foods by high performance liquid 
chromatography with fluorescence detection.) 

Kawasaki, Y.; Yamada, T.; Ishiwata, H.; Tanimura, A. 
Nat. Inst. of Hygienic Sci., 1-18-1, Kami.yoga 1-chome, Setagaya-ku, 

Tokyo, Japan 
Journal of the Food Hygienic Society of Japan (Shokuhin Eiseigaku 

Zasshi), 1983, 24, (3), 308-313 
Language: Ja Sunnary Language: en 

citation no. 8024/124 
51:277783 85-05-t0044 

QUantitative detennination of zearalenone in red pepper. 
Ormai-Cserhalmi, Z.; Bata, A.; Sarudi, I. 
County Inst. for Food Control + Analysis, Majus 1, Ut 55, H-7400 

Kaposvar,· Hungary 
Acta Alimentaria, 1984, 13, (2), 183-188 
Language: En 

citation no. 8024/125 
51:271481 85-0l-t0035 

(Isomerization of piperine.) 
Zur Isomerisierung des Piperins. 
Glasl, H. 
Inst. fuer Phannazeutische Biol., J. w. Goethe 

6000 Frankfurt 11, Federal Republic of Germany 
Deutsche Lebensmi.ttel-Rundschau, 1984, 80, 
Language: De 

cilation no. 8024/126 
51:264815 84-09-t0498 

Univ., Postfach 111 932, 

(5), 148-151 

A review of oleoresin black pepper and its extraction solvents. 
Pagington, J. S. 
P.T. Polind, Tanjungkarang Timur, Indonesia 
Pttrfumer + Flavorist, 1983, 8~ (4), 29-32, 34, 36 



J.an9uage: En 

citation no. 8024/127 
51:261525 84-07-t0360 

- 150 -

Effect of maturity on some chemical constituents of Sri Lankan pepper 
(Piper nigrwo L.). 

Jansz, E. R.; Balachandran, S.; Pacltiyasothy, E. V.; Ratnayake, S. 
ceylon Inst. of Sci. + Ind. Res., PO Box 187, Colod>o, Sri Lanka 
Journal of the Science of Food and Agriculture, 1984, 35, (1), 

41··46 
Language: En 

citation no. 8024/128 
51:252315 84-02-g0149 

(Production of plant extracts having iJllproved sensory properties.) 
Verfahren zur Herstellung vou P!lanzenextrakti.on ait verbeaserten 

sensorischen Eigenschaften. 
WUest, R.; P!eiffer, H.; Mei, H. van der 
Henkel XGaA 
German Federal Republic Patent Application, 1982, DE 31 15 157 Al 
Language: De 

citation no. 8024/129 
51:250329 83-12-t0719 

Deter11ination of piperine in pepper (Piper nigrwn) usinq 
high-performance liquid chromatography. 

Rathnawathie, M.; Buckle, K. A. 
Univ. of New South Wales, PO Box 1, Kensington, MSW 2033, Australia 
Journal of Chromatography, 1983, 264, (2), 316-320 
Language: En 

citation no. 8024/130 
51:234219 83-02~t0114 

Encapsulated concentrates 
Andres, C. 
Food Processing, 1981, 
Language: En 

citation no. 8024/131 
51:207292 81-08-t0438 

retain full-flavor-profile balance. 

42, (12), 57 

HPLC detennination of piperine in pepper and in pepper extracts. 
Verzele, M.; Qureshi, S. 
State Univ. of Gent, Krijgslaan, 271 (S4), B-9000 Gent, Belgium 
Chromatographia, 1980, 13, (4), 241-243 
Language: E.n 

citation no. 8Q24/132 
51:205729 81-07-t03S6 

Chemical composition of pepper grades and products. 
Swnathikutty, M. A.; Rajaraman, K.; Sankarikutty, B.; Mathew, A. G. 
Reg. Res. Lab., Trivandrum, Kerala, India 
Journal of Food Science and Technology, India, 1979, 16, (6), 

241;1-2~2 

J..anguage: En 

I I I 

I I I 
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citation no. 8024/133 
51:195631 80-12-T0610 

SOME PROBLEMS IN PEPPER HARVESTING, PROCESSING AND STORAGE. 
SIKXA, R. K. 
ItmlAN ARECANUT, SPICES & COCOA JOURNAL, 1978, 2, (2). 35-37 
Languac}e: EN 

citation no. 8024/134 
51:190510 80-09-D0075 

EXPORTS OF PEPPER IN PROCESSED FORMS. 
IUUR., M. B.; MENON, K. P. G. 
SPICES EXPORT PR<K>TIOH OOUHCIL, COCHIH-682 016, INDIA 
ltm~ SPICES, 1978, 15, (3), 8-11 
Language: EN 

citation no. 8024/135 
51:185970 80-0S-'1'0288 

(CRYO-MILLING OF SPICES. II. WHI'l'E PEPPER.) 
WATAHABE, A.; MORI, K.; KUIUMO'l'O, M.; ANDO, T.; KIMURA, S. 
NAT. FOOD RES. INST. ,1-4-12, SHIOHAMA, JrofO-KU, TOKYO, JAPAN 
JOURNAL OF JAPANESE SOCIETY OF FOOD SCIENCE AND TEOINOLOGY (NIPPON 

SHOKUHIN KOGYO GAKKAISHI), 1978, 25, (9), 491-495 
Language: JA Sulllnary Language: EH 

citation no. 8024/136 
51:173795 79-09-'1'0443 

HIGH-PERFORMANCE LIQUID CllR<MA'l'OGRAPHIC ANALYSIS OF THE PUNGENT 
PRINCIPLES OF PEPPER AND PEPPER EXTRACTS. 

VERZELE, M.; MUSSCIE, P.; QURESHI, S. A. 
1..1\B. OF ORGANIC CHEM., STATE UNIV. OF GHENT, ~J.lGSLAAN, 211 S4, B-9000 

GHENT, BELGIUM 
JOURNAL OF CHROMATOGRAPHY, 1979, 112,, 493-497 
Language: EN 

citation no. 8024/137 
51:143328 77-12-'1'0681 

THE NEED FOR GROWING PEPPER CULTIVARS TO SUIT PEPPER PRODUCTS. 
LEWIS, Y. S.; KRISHNAMURTHY, N.; NAMBUDIRI, E. S.; AMMA, B. S. K.; 

SHIVASHANKAR, S.; MATHEW, A. G. 
CENT. FOOD TEQI. RES. INST., MYSORE 570 013, INDIA 
INDIAN SPICES, 1976, 13, (1), 4-8 
Language: EN 

citation no. 8024/138 
51:117924 76-07-'1'0298 

VOLATILE COMPOSITIONAL DIFFERENCES BETWEEN CULTIVARS OF BLACK PEPPER 
(PIPER NIGRUM). 

RUSSELL, G. F.; ELSE, J. 
DF.P. OF FOOD SCI. & TECH., UNIV. OF CALIFORNIA, DAVIS, CALIFORNIA 95616, 

USA 
INDIAN SPICES , 1975, 12, (1), 4-11 
Language: EN 



citation no. 8024/139 
51:117923 7&-07-T0297 

- 152 -

HYBRID PEPPER "PANNIYUR-1", A QUALITY ANALYSIS. 
PAULOSE, T. T. 
DIRECTORATE OF ARECANUT & SPICES DEVELOPMENT, CALICUT-5, INDIA 
INDIAN SPICES , 1913, 10, (1/2), 2-4 
Language: EN 

citation no. 8024/140 
51:110466 16-02-T0073 

IDEHTIFICATIClf OF <XllPOtlDITS OF THE ESSEHTIAL OIL FR<ll 'l'HE CAi.IFORHIA 
PEPPER TREE ( SOIDUS MOLLE L. ) • 

JlllMIMGS, V. G. ; BERNHARD, R. A. • 
DEP. OF FOOD SCI~ ' nal., UMIV. OF CALIFORHIA, mvIS, CALil'ORHIA, USA 
alDlll MIDOBIOLOGll TECDIOLOGIE DER J.EBINSlll'l'T!L , 1975, 4, (3), 

95-96 
Language: EN SUnnary Language: DE, FR 

citation no. 8024/141 
51:041231 12-04-T0281 

THE VOLATILE COHPONDl'l'S OF BLACK PEPPER VARIETIES. 
RICHARD, H. M.; RilSSELL, G. F.; JENNINGS, W. G. 
FOOD SCI. AND TECH. DEPT., UNIV., DAVIS, CALIFORNIA 95616, USA 
JOURNAL OF OIROMATOGRAPHIC SCIENCE, 1971, 9 (9) 560-56& 
Language: EN 

citation no. 8024/142 
51:045764 72-03-T0160 

(DETERMINATION OF VOLATILE OILS IN SWEET PEPPER AND DILL.) 
GROSMAN, A. M.; SOLOV'EVA, E. I.; BE.RI.YANT, O. R. 
UXRAINSXl I NAUCHNO-ISSLFJ>. INST. KONSERVHOI PROMYSHLEMNOS'rl, USSR 
XOHS!RVHAYA I OVOSHCHESUSBIL'MAYA PROMYSHLEMMOST', 1971, 1971 (1) 

30-32 
Language: RU 

citation no. 8024/143 
51:038928 71-10-T0535 

VOIATIU: COMPOSITION OF BLACK PEPPER. 
RICHARD, H. M.; JENNINGS, W. G. 
DEPT. OF FOOD SCI • ' TECH. , UNIV. , 
JOURNAL OF FOOD SCIENCE, 1971, 
i.anguage: EN 

citation no. ~024/144 
51:02~383 71-01-'1'0062 

DAVIS, CALIFORNIA 95616, USA 
36 (4) 584-589 

A COMPARATIVE STUDY OF THE VOLATILE COMPOSITIONS OF BLACK PEPPER SAMPLES 
OF DIFFEREN'l' ORIGINS. 

RICHARD, H. M.; JENNINGS, W. G.; RUSSELL, G. F. 
DEPT. OF FOOD SCI., UNIV., DAVIS, CALIFORNIA 95616, USA 
ABSTRACTS OF PAPERS. AMERICAN OIEMICAL SOCIETY, 1970, 160: AGFD73 
Language: EN 

I I I 

I I I 
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citation no. 8024/145 
51:018336 70-06-T0201 

- 153 -

STUDIES ON SOME VOl.ATil.E CONSTITUENTS OF PIPER NIGRA. 
RUSSELL, G. F. 
UNIV., C.\VIS, CALIFORNIA, USA 
l>ISSERTATION ABSTRACTS INTERNATIONAL. SECTION B. THE SCIENCES AND 

EJIGINEERillG, 1969, 30 (4) 1559-60 
• Language: EN 

citation no. 8024/146 
51:014077 70-02-TOOS6 

STUDIES Oii OIL OF BLAClt PEPPER, PIPER IUGRUM. 
J!HHINGS, V. G. 
DEPT. OF l'OOD SCI. ARD 'l'ECDIOLOGY, ROIDHOOSE HALL, UNIV., ~VIS, 

CALIFORNIA 95616, USA 
ABSTRACTS OF PAPERS. AMERICAN amllCAL SOCIETY, 1969, 158: AGFD 36 
Language: !II 

citation no. 8024/147 
51:007010 69-07-T0226 

BLACK PEPPER EXTRACTS. 
ZIEGLER, J. A. 
GRIFFITH LABORATORIES L'n>. 
CANADIAN PATENT, 1969, 807 614 
Language: EN 

citation no. 8024/148 
51:001984 69-02-TOOSS 

(DETERMINATION OF VOLATILE OIL AND OTHER CONSTITUENTS OF SPICES. 1: 
PEPPER, PAPRIKA, MACE AND PIMENTO.) 

ROUTINEUNTr.RSUCHUHGEH VON GEWERZEN AUF AETHERISCHE OELGEHALTE UND ANDERE 
INHALTSSTOFFE. 1. MIT'l'EIWNG: PFEFFER, PAPRIKA, M'JSKA'l'BLUETE, PIMENT. 

GERHARDT, U. 
1000- STOTTGART-FEUERBACH, JCLAGERFORTER S'l'RASSE 1-3, W. GERMANY 
FLEISCHWIRTSCHAFT, 1968, 48 (9) 1201-12 
Language: DE Sumlary Language: EN, FR, ES, IT 

cite>tion no. 8024/149 
10:84143146 84029573 Holding Library: AGL 

Use of world pepper and eggplant diversity for different breeding 
directions. 

Voronina, M.V.; Loskutova, T.L. 
Biulleten' - Vsesoiuznyi institut rastenievodstva. 1982. ll20) , 1982. 

p. 21-26. ill. 
Leningrad : , lnstitut. ISSN: 0202-5361 
HAL: 64.9 L542 
LanguilCje: Russian ; English 

citation no. 8024/150 
10:82126483 820l97t3 Holding Library: AGL 

Volatiles from red pepper (Capsicum spp.) 
Keller, U.; Flath, R.A.; Mon, T.R.; Teranishi, R. 
ACS syq>osium se-ries - American Chemical Society. v. 170 

137-146. 
Washington, O.C., , The Society. ISSN: 0097-6156 

1981. p. 

I I I 



NAJ.: QD1.A45 
Lanquaqe: Er.q lisb 

citation no. 8024/151 

- 154 -

10:82082737 81761928 Holdin<J Library: AGL; AGL 
Varietal studies on soae volatile constituents of black pepper nigra I 

by Hubert Karie Jean Richard. -
Richard, Hubert Marie Jean, 1938-; 
x, 110 leaves ; 21 ca. 
1970. 
tw.: DISS 11-15,551 

citation no. 8024/152 
10:82059140 81001656 Holding Library: AGB 

Black pepper (Piper nigrua): Evidence of carcinogenicity 
Concon, Jose M.; Hftburg, David S.; SVerczek, Themas w. 
Nutrition and cancer. v. 1 (3) , Spring 1979. p. 22-26. ill., charts. 
Philadelphia, , Franklin Institcte Press. ISSN: 0163-5581 
Local call No: RC262.CSH8 

citation. no. 8024/153 
10:79100586 79088812 Holding Library: AGL 

Antifertility effects of the fruits of Piper longwn (long pepper mixed 
with methanol extract of Elllbelia ribes berries) in female rats. 

Xholkute, S.D.; Kekare, H.B. 
Indian journal of experimental biology. v. 17 (3) , Mar 1979. p. 

289-290. ill. 
New Delhi, Council of scientific and Industrial Research. 

0019-5189 
NAL: 442.8 IN2 
Language: ENGLISH 

citation no. 8024/154 
10:79051346 79039857 Holding Library: AGI 

ISSN: 

High-performance liquid chromatographic .1alysis of the pungent 
principles of pepper and pepper extracts (Piperine). 

Verzele, M.; Mussche, P. 
Journal of chromatography v. 172 , Apr 21, 1979. p. 493-497. ill. 
Alnsterdam, , Els~vier scientific ISSN: 0021-9673 
NAL: 475 J824 
Language: ENGLISH 

citation no. 8024/155 
110:700113 381 AS7 ID NO: 73-9158499 

Volatile COftFC>Sitional differences between cultivars of black pepper 
(Piper nigrwn) 

Russell, G F; Else, J 
~ss Offic Anal Chem J 56 (~): 344-351. Mar 1973 

citation no. 8024/156 
110:256231 389.8 F1322 ID NO: 71-9142467 BOOK CIT: 7106 

Volatile composition of black pepper 
~ichard, H M; Jennings, W G 

' .1 Food Sci 36 (4): 584-589. May/June 1971 

• 



• 
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citation no. 8024/157 
110:224966 2& AG8& ID HO: 71-9056490 

La 111Ultiplication du poivrier et l'utilisation des honnones d~ bouturage; 
Multiplication of pepper and use of honnones for propagation by cuttings. 
(Piper nigrum) 

Larcher. J 
Agron Trop (Paris) 25 (9): 745-764. Sept 1970 

citation no. 8024/158 
5:0017515605 BIOSIS Number: 84003672 

'lllE ISOLATION OF NATURAL FLAVOR FROM BYPRCIJUCTS OF THE FOOD INDUSTRY BY 
HIGH-PRESSURE CARBON DIOXIDE En'RACTION 

mnmsaruH E.; TYLl.I. M; BAUIWtll G; GIERSalRER It 
UllIV. HOHEHllEDI, DIST. POER LEBENSllITl'ELTEalHOLOGIE, GARBEllSi'RASSE 25, 

D-7000 S'1'U'ft'GART 70, FGR. 
LEB!HSM-WISS TECDIOL 19 (6). 1986 (REm. 1987). 493-496. CX>DEH: 

LBllTA 
Language: GERMAN 

citation no. 8024/159 
5:0017181325 BIOSIS Nwnber: 83089449 

PRODUC'l'ION OF A WATER PEPPER LIQUID EXTRACT BY FINISHED-CYCLE 
REPERCOIATION 

MURAV'EV I A; PSHUKOV YU G 
PYATIGORSX PHARM. INST., PYATIGORSK, USSR. 
FARMATSIYA (MOSC) 35 (5). 1986 (RECD. 1987). 17-22. CODEN: FRMTA 
Language: RUSSIAN 

citation no. 8024/160 
5:0015195052 BIOSIS Nwnber: 79094215 

TOXICITY OF THE F.XTRACTS OF BLACK-PEPPER PIPER-NIGRUM CUMIN 
CUMINUM-CYMINUM FENNEL FOEIUCULUM-VULGARE CIAMOMILE MATRICARIA-CllAMOMILIA 
AND LUPINE LUPINUS-TERMIS AGAINST DROSOPHILA-MELANOGASTER 
CERATITIS-CAPITATA AND SPODOP'l'ERA-LIT'l'ORALIS 

BARAKAT A A; FAHMY H S M; XANDIL M A; EBRAHIM N M M 
DEP. ECONOMIC ENTOMOL. AND PESTICIDES, FAC. AGRIC., CAIRO UNIV., GIZA, 

EGYPT. 
JND!AN J AGRIC SCI 55 (2). 1985. 116-120. CODEH: IJASA 
Languaqe: ENGLISH 

citation no. 8024/161 
5:0015168340 BIOSIS Nwnber: 79085133 

NATURAL PRODUCTS AS REPELLENTS FOR TRIBOLIUM-CASTANEUM 
SIGHAMOHY S; ANllS I; CHANDRAKALA T S; OSMANI Z 
ENTOMOLOGY DIVISION, REGIONAL RESEARCH LABORATORY, HYDERABAD 500 009, 

INDIA. 
INT PEST CONTROL- 26 (6). 1984 (RECD. 1985). 156-157. COOEH: IPCLB 
Language: ENGLISH 

citation no. 8024/162 
5:0007140301 BIOSIS Number: 63035165 

DETECTION OF POTATO AUCUBA MOSAIC VIRUS BY CAPSICUM-ANNUUM LEAF TEST 
KRATCHJ\NOVA B I 

POTATO RES 19, (3). 197(, 229-239. CODEN: PORHB 
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citation no. 8024/163 
5:0004031805 hlOSIS Number: 10031805 

THE COLLECTION AND EVALUATION OF ETHIOPIAN PEPPER CULTIVARS FOR USE IN 
THE DEVELOPMENT OF IMPROVED COMMERCIAL TYPES 

BEZUNEH T 
ACTA HORTIC 33. 1913 143-147 CODEH: AHORA 

citation no. 8024/164 
5:0018039303 BIOSIS thmber: 85016161 

CULTIVATION OF PLEURO'l'OS-<>STitr.ATUs OM LEAVES USED BY '!BE ESSENTIAL OIL 
Ill>IJSTRY 

IWlTDIEZ-CARRERA D; MORALES P; SOIO C; MUJtRIETA. M E; GUZllAll G 
LAB. MICOLOGIA, PROGRAllA ~ m., DIIJIEB, APDO •• POSTAL 63. IAI.PA, YEltACRUZ 

91000. 
REV llEX MICOL 2 (0). 1986 (RECD. 1987). 119-124. 

citation no. 8024/165 
5:00166710CJ9 BIOSIS Hullber: 82082129 

ESTERS AND GLUCOSIDES OF HYDROXYCillNMIC ACIDS IN VEG£TABLES 
WINTER M; HERRMANN K 
INST. FOOD CIEM. I UNIV. HANHOVER, D-3000 111.:"IOVER 91, w. GERMANY. 
J AGRIC FOOD CIEM 34 (4). 1986. 616-620. CODEN: JAFCA 
Language: ENGLISH 

citation no. 8024/166 
5:0016611095 BJOSIS Nulrber: 82082125 

TOCOPHEROLS AilD 'l'OCOTRIEHOLS IN FINNISH FOODS VEGETABLES FRUITS AND 
BERRIES 

PIIRONEN V; SYVAOJA E-L; VARO P; SALMI:NEN K; XOIVIS'l'OINEN P 
DEP. FOOD CHEM. 'l'ECHNOL. , UNIV. HELSINXI, SF-00710. HELSIRltl 71, FINLAND. 
J AGRIC FOOD CIEM 34 (4). 1986. 742-746. CODEN: JAFCA 
Lanquaqe: ENGLISH 

citation no. 8024/167 
5:0013314476 BIOSIS Number: 76071968 

GAS CHROMATOGRAPHY MASS SPEC'l'ROSCX>PY AND SENSORY ANALYSIS OF VOIATILES 
FROM 3 CULTIVARS OF CAPSICUM-ANNUUM 

CHITWOOD R L; PANGBORN R M; JENNINGS W 
I>EP. FOOD SCI. 'l'ECHNOL., UNIV. CAL$1"PUjEl\9eUll6, USA. 
FOOD CHEM 11 (3). 1983. 201-216. CODEN: FOCHD 
Language: ENGLISH 

citation no. 8024/168 
5:0003207042 BIOSIS Nwnber: 56037007 

VOLATILE COMPOSITIONAL DIFF!RDICES BETM!Elf CULTIVARS OF BLACK PEPPER 
PIPER-NI GRUM 

RUSSELL G F; -ELSE J 
J ASSOC OFF ANAL CHEM S& (2). 1973 344-351. CODEN: JANCA 

citation no. 8024/1&9 
5:0002119403 BIOSIS Nwnber: '53019403 

THE VOIATILE COMPONF.NTS OF BLAcx PEPPER-0 VARIETIES 
RICHARD H M; RUSSELL G F; JENNINGS W G 
J CHROMATOGR SCI q (9). 197l SE>0-5&9. CODEN: JCHSB 

' ' ' 

• 
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citation no. 8024/170 
5:0001197513 BIOSIS NU!lt>er: 52101513 

VOIATILE COMPOSITION OF BLACK PEPPER-D 
RIOIARD H M; JENNINGS W G 
.l FOOO SCI 36 (4). 1971 584-589. COOEN: JFDSA 

citation no. 8024/111 
76:1049393 82001332828 

Cmp:>sitional differe11ees of black, green and white pepper (Piper nigrua 
L.} oil frcm three cultivars. 

Buckle, It.A.; RathDawathie, II.; Brophy, .J.J. 
Sch. Food Sci. and Teclmol., UDiv. New South Wales, P .0. Box 1, 

Jtensington, H.S.11. 2033, Australia 
;,. rooo nalHOL.; 20(5), pp. 599-613 1985 
Language: English S--uy Language: English 

citation no. 8024/112 
76:523940 

BPLC deterainatiQP of piperine in pepper and in pepper extracts. 
Yerzele,M. ; Qureshi,S. 
(Lab. Org. Chem., State Univ. Gent, Jtrijgslaan, 271 (S.4), B-9000 Gent, 

Belgium) 
Chrcimatograhia ; 13(4), 241-243 1980 
Language: English &--ary Language: English 

citation no. 8024/173 
79:0248118 81220440 

Sciences des Aliments, 7(3) 1987, p 481-498 CODEN: SCALDC 
Doc Type: JOURNAL 

Spices: "Production of a black pepper oleoresin by dense carbon dioxide 
or carbon dioxide ethanol extraction.• (J P Vidal ' H Richard; in French) 

Descriptors: PROCESSING ' EHGINEERING; Extractions 

citation no. 8024/174 
79:0212016 86041604 

Journal of Chrcmatography , 351(3) January 31, 1986, p 595-598 CODEN: 
JOCRAM 

Doc 'l°ype: JOURNAL 
Spices: A W Archer reports the separation and determination of piperine 

in ground pepper by high perfonnance liquid chromatography (HPLC). 
Descripto.ts: RESEARCH ' TECHNOLOGY; ANALYTICAL 

citation no. 8024/175 
79:0204234 85113309 

Journal of Food Technology 
JFO'l'AP 

Doc Type: JOQJtNAL 

, 20(5) October 1985, p 599-613 CODEN: 

Spices: The C0111>C>Sition of volatile oil (oleoresin) from black pepper, 
green pepper and white pepper products of a local Sri Lakan cultivar was 
C°""9red to that frOlll Panniyur and Kuching cultivars from India and 
Sarawak. 

Descriptors: RESEARCH ' TECHNOLOGY 
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citation no. 8024/176 
79:0187948 84087207 

Journal of Chromatography September 28, 1984, p 288-291 COOEN: 
JOCRAM 

Doc Type: JOURNAL 
Spices: "Rapid quality control procedure for the deteraination of 

Scoville heat units a.'ld thP detection of chillies in black pepper, via high 
performance liquid chromatograph~ (HPLC)." 

Descriptors: RESEARal r. TECINOLOGY; ANALYTICAL 

citation no. 8024/177 
79:0174483 83034705 

.Jwrnal of Olrcmatography , July 15, 1983, p 31£r320 CODF.N: JOCRAK 
Doc TJ'Pe: JOURllAL 
Spices: WOe.teraination of piperine in pepper (Piper nigrua) using HPLC." 
Descriptors: RESEARCI r. TECDIOLOGY; ANALftICAL 

citation no. 8024/178 
(52:) CAS REGISTRY NUMBER: 72968-48-0* 
FORMULA: Unknown 
CA INDEX NAME: Oils, red pepper, paprika, sweet 
DEFINITION NO'l'E: Extractives and their physically modified derivatives. 

capsicum annuUJD, Solanacea. 
CLASS: *CA General Subject; UVCB 
SYNOHYMS: Paprika extract, sweet 
SOURCE: TSCA 
TSCA PUBLICATION YEAR(S): 1983 1986 

citation no. 8024/179 
(52:) CAS REGISTRY NUMBER: 6899;-42-4* 
FORMUIA: Unknown 
CA INDE.Y NAME: Oils, red pepper, paprika 
DEFINITION NOTE: . E.xtractives and their physically modified derivatives. 

capsicwn annum, Solanaceae. 
CLASS: •CA General Subject; UVCB 
SYNONYMS: Oils, r9d pepper, paprika (1979), "'aprika oil (1983 1986} 
SOURCE: TSCA 
TSCA PUBLICATION YEAR(S): 1979 1983 1986 

citation no. 8024/180 
(52:) CAS REGIS'l'RY NUMBER: 8006-82-4* 
FORMULA: Unknown 
CA INDEX NAME: Black pepper oil (SCI) (1979), Oils, black pepper (1983 1986) 
DEFINITION NOTE: Extractives and their physically modified derivatives. 

Piper nigrwn, Labiatae. 
CLASS: •CA General Subject; UVCB 
SYJIOHYMS: Black pepper oil, Oil pepper black, Oil piper nigrum, Pepper black 

oil, Pepper oil, Pepper oil black, Pepper oil, black, Pepper oleoresin 
black, Pepper resin black 

SOURCE: TSCA 
TSCA PUBLICATION YEAR(S): 1979 1983 1986 



.. 
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citation no. 8024/181 
SO: 0568675 0£075-02543; 7G010-01S03; OQ040-03776; 71.001-00667; OCOSl-05065 

lnsecticial activities of Piper guineense Schwn and Thonn, and capsicum 
species on the cowpea bruchid, Callosobruchus maculatus F. 

Ivbijaro, M. F.; Agbaje, K. 
Dep. Agric. Biol., Univ. Ibadan, Ibadan, Nigeria. 
Insect Science and its Application 1986. 7 (4): 521-524 (7 ref.) 
Language: English &wry Language: French 
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citation no. 8038/1 
312:108054685 
108(7)54685u 
Zeitschrift 

- 160 -

Dietary oxalate and risk of lithiasis in Tunisia 
Najjar, M. F.; Ben Amor, M. A.; oueslati, A.; Chemli, R.; Garnaoui, N.; 

Boukef, X.; Zouaghi, H. 
Lab. Biochia., Hop. Univ. Monastir, Tunis, "l'Unisia, 
Lyon Phant. 
1987 , 38 ( 5 ), 291-6, LYPIW> , 0024-7804 
French 

citation no. 8038/2 
312:108054575 
108(7)54575h 
Zeitschrift 
2-Chloroetbyl fatty acid esters as indicators of 2-chloroethanol in black 

walnuts, seasoning mixes, and spices 
Yurawecz, Martin P. 
Div. Food Chem. Technol., Food Drug Adm., Washington, DC, 20204 

, USA 
J. - Assoc. Off. Anal. Chem. 
1987 , 70 ( (, 
1011-13 , JANCA2 , 0004-5756 
English 

citation no. 8038/3 
312:107114523 
107( 13)114523f 
Zeitschrift 
Seleniwn in foods produced and consumed in Greece 
Bratakos, Michael S.; Zafiropoulos, Theodore F.; Siskos, 

Panayiotis A.; loannou, Panayiotis V. 
Dep. Chem., Univ. Patras, Patras, Greece, 
J. Food Sci. 
19B7 , 52 ( 3 ), 817-22, JFDSJ\Z , 0022-1147 
F.nglish 

citation no. 8038/4 
312: 106118272 
106( 15)118272a 
Zeitschrift 
Measurement of tra~e levels of total aluminum in foods by atomic 

absorption spectrophotometry 
Sullivan, Darryl M.; Kehoe, Daniel F.; Smith, Randall L. 
Hazleton Lab. America, Inc., Madison, WI, 53707, USA 
J. - Assoc. Off. Anal. Chem. 
1987 , 10 ( 1 
118-20 , JANCA2 , 0004-5756 
English 



• 

• 

citation no. 8038/5 
311: 102:7.02733 
102(23)202733b 
Zeitschrift 

- 161 -

Jrradiation in the production, processing, and handling of food 
AU'l'HOR(S): Unit~~ States Food and Drug Administration 

Rockville, MD, 20~57, USA 
Fed. Regist • 
1985 , so ( 75 ), 

15415-17 , FEREAC , 0097-6326 
English 

citation no. 8038/6 
311:102184012 
102(21)184012j 
Zeitschrift 
Iron, copper and zinc in adolescents' daily diet 
Hagy, Laszlo, Mrs. 
Xereskedelmi. Vendeglatoipari Foisk. Szolnoki Kihelyezett 

Tagozata, Szolnok, Hur.g. 
Elelmiszervizsgalati Kozl_._ 
1983 , 29 ( 3-4 
151-8 , EMXZAH , 0422-9576 
Hungarian 

citation no. 8038/7 
311: 99037289 
99(5)37289w 
Zeitschrift 
Storage stability of vegetables fermented with pH control 
Fleming, H. P.; Mcfeeters, R. F.; Thoapson, R. L.; Sanders, D. 
Dep. Food Sci., North carolina State Univ., Raleigh, NC, 27650, 

USA 
,l. Food Sci. 
1983 , 48 ( 3 ), 975-81, JFDSAZ I 0022-1147 
English 

citation no. 8038/8 
311: 98214381 
98(2S)21438lx 
Zeitschrift 
Sel~niwn content of foods of plant or191n 
Matsuzawa, Mutsuko; Kawai, Hideo; Hosogai, Yutaro 
Ka9awa Nutr. Coll., Tokyo, Japan, 
Joshi Eiyo Daigaku Kiyo 
1982 , 13, >, 141-3, JEt·--:a 
.lapanese 

citation no. 8036/9 
311:97214484 
97(2S)214484n 
Zeitschrif t 
Isomeric monoenoic acids in v~etable oils 
Seher, A.; Gundlach, Ursula 
Bundes~nst,- ~et tfors~h. , D-4400, Huepster, ~ed. Rep. , Ger. 



Fette, Scifen. Anstrichm. 
1982 • 84 { 9 
342-9 • FSASAX • 0015-038X 
German 
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citation no. 8038/10 
310:91156266 
91(19)156266f 
Zeitsc:hrift 
Evaluation of freshness of fruit and vegetable salads on the basis of 

changes of enzyme activity 
Wojtal, ROBJald; Urbanowicz, Jtieczyslav; Zielinski, Aleksander 
Dep. Hum. Nutr. , Poznan, Pol. 
Rocz. Altad. Roln. Poznaniu 
1979 • 107, ) , 

101-6 , RARPCF 
English 

citation no. 8038/11 
310:87035152 
87(5)35152z 
Zeitschrift 
Experimental studies on the JAOvement of uranium in the soil to vegetables 
Morishima, Hi:oshige; Koga, Taeko; Kawai, Hiroshi; Honda, 

Yoshihide; Katsurayama, Kosuke 
At. Energy Res. Inst., Kinki Univ •• Osaka, Japan 
Radioisotopes 
1976 , 25 ( 12 ), 773-8, RAISAB 
Japanese 

citation no. 8038/12 
309:77098788 
77(15)98788a 
Zeitschrift 
Phytagglutinin activities in Korean vegetables and cereals 
Xyu, Kim Hak; Jin, Moon Gook 
Med. Coll., Woo Sok Univ., Seoul, S. Korea 
Woo Sok Univ. Med. J. 
1971 • 8 ( 2 ), 

533-48 , DBMKYC 
English 

13/3/5:1 
0016113279 BIOSIS Nwnher: 81051600 

SURVEY FOR DACUS-LATIFROHS DIP'l'ERA TEPHRITlDAE 
VARGAS R I; t.JSHIDA T 
TROPICAL FRUIT AND VEGETABLE RES. IAB., AGRIC. RES. SERVICE, U.S. OEP. 

AGRIC., P.O. HOX 2280, HONOWLU, HAWAII 96804. 
J ECON ENTOMOL 78 (&). 19&~ (RECD. 1986). 1311-1314. COOEN: JEENA 
Lang\lage: ENGLISH 

• 



• 

• 
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citation no. 8038/5:2 
0016098685 BIOSIS Nulllber: 81046959 

REACTIONS OF BLACK PEPPER PIPER-NifiRUM TO MELOIOOGYNE-INCOGNITA IN 
RELATION TO TOTAL PHENOLS 

FERRAZ E C D A; ORCHARD J E; LOPEZ A S 
DIV. DE ZOOL., CENT. DE PESQUISAS DO CACAU, CAIXA POSTAL 7,45.600, 

ITABUMA, BAHIA, BRASIL. 
REV 'l'llEOBROMA 14 (3). 1984 {RECD. 1985). 217-228. CODEN: RV'l'HB 
Language: PORTUGUESE 

citation no. 8038/51:1 
189121 80-08-A0595 

PURGENCY: THE STDIULI AND 'l'HEIR EVALUATION. 
GOVIMMltA.JAN, V. S. 
CIHT. FOOD 'l"Eal. RES. IHST., MYSORE 510013, INDIA 
ACS SYMPOSIUM SERIES, 1979, 115,, 53-92 
Language: Ell 

citation no. 8038/51:2 
170811 79-07-00451 

OIL OF CUBEB. 
INTERNATIONAL ORGANIZATION FOR STANDARDIZATION 
INTERNATIONAL STANDARD, 1976, ISO 3756:1976,, lP. 
Language: EN 

citation no. 8038/51:3 
083530 74-07-00288 

(RED PEPPERS FOR PROCESSING. ) 
YUGOSLAVIA, JUGOSLAVENSXI ZAVOD ZA STANDARDIZACIJU 
YUGOSLAVIAN STANDARD, 1970, JUS E.Bl. 110 2PP. 
Language: SH 

citation no. 8038/51:4 
018336 70-05-T0.201 

STUDIES ON SOME VOLATILE CONSTITUENTS OF PIPER NIGRA. 
RUSSELL, G. F. 
UNIV., DAVIS, CALIFORNIA, USA 
DISSERTATION ABSTRACTS INTERNATIONAL. SECTION B. THE SCIENCES AND 

ENGINEERING, 1969, 30 (4) 1559-60 
Lanquage: EN 

citation no. 8038/51:5 
014077 10-02-TOOSf> 

sruDIES ON OIL OF BLACK PEPPER, PIP.ER NIGRUM. 
JENNINGS, W. G. 
DEPT. OF FOOD SCI. AND 'l'EOIMOLOGY, ROADHOUSE HALL, UNIV., DAVIS, 

CALIFORNIA 95616, USA 

I 

ABSTRAC'l'S OF.PAPERs. AMERICAN CHEMICAL SOCIETY, 1969, 158: AGFD 36 
Language: EN 

I I I 
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Part 7: PEPPER, ANT!OXIDATIVE F.FFECTS 

citation no. 8039/1 
312:10&083163 
106(11)8316311\ 
Zeitschrift 
Effect of ground red pepper on the auto-oxidation of low stability lipid 

systems 
Yanishlieva, H.; Marinova, E. 
Cent. Phytochem., Inst. Org. Chem., Sofia, Bulg. 
Xhranitelnoproa. Hauka 
1986 , 2 ( 4} 44-8 
ICllHAEQ 
Bulgarian 

citation no. 8039/2 
311:105224774 
105(25)224774e 
Zeitschrift 
Chemical constituents of peppers (Piper spp.) and application to food 

preservation: naturally occurring antioxidative ccmpounds 
Nakatani, Nobuji; Inatani, Reiko; Ohta, Haruko; Nishioka, 

Atsuko 
Fae. Sci. Living, Osaka City UnJv., Osaka, Japan, 558 
EHP, Environ. Health Perspect. 
1986 • 67, ), 

135-42 
EVHPAZ 
0091-67&5 
English 

citation no. 8039/3 
311: 104185035 . 
104(21)185035x 
Zeitschrift 
Natural additives - stabilizers of fat in food concentrates 
Fomicheva, L.A.; Gulyaev, V. N.; Roenko, T. F.; Alekseev, E. 

L.; Koptyaeva, I. s. 
Hosk. Tekhnol. Inst. Pishchevoi Prom., Moscow, USSR 
lzv. Vyssh. Uchebn. Zaved.~ Pishch. Tekhnol. 
193& 
( l ), 31-4 
IVUPAB 
05713-3009 
Russian 

citation no. 8039/4 
311: 104147332 
104(17)147332j 
7,ei tschr if t 
!ff ects of irradiation and fwnigation on the antioxidative properties of 

some spices 
Kuruppu, D. P.; Schllidt, K.; Langerak, O. I.; Van Duren, M. D. 

I\. ; Farkas, J. ' 
Intern. ~acil. :rood Irradiat. Techno~., &700 AE, Wageningen, 

• 



Neth. 
Acta Aliment. 
1985 I 14 ( 4 ), 343-53 
ACAI.Dl 
0139-3000 
English 

citation no. 8039/S 
311:101037312 
101(5)37312h 
Zeitschrift 

- 165 -

Dyncmdc methods of measuring fat stability. Effect of spices and 
additive& 

Gerhardt, Ulrich; Blat, Pascual 
Chem. Mikrcbiol. Lab., Firma Gewuerz11a1eller Int., D-7000/30, 

Stuttgarg, hd. Rep. Ger. 
Fleischwirtschaft 
1984· , 64 ( 4 ) , 

484-G 
FLEIA8 
0015-363X 
German 

citation no. 8039/6 
311:98003750 
98( !)3750d 
Patent 
Food antioxidants from pepper 
Japan, 
Has~awa, T., Co., Ltd. 
Japan Xokai Tokkyo Koho ; JP 82146563 A2 ; JP 57146563 

820910 
JP 8131232 (810306) 
12 pp. 
JIOCCAF 
Japanese 
A23L-003/34 

citation no. 8039/7 
311:97143288 
97(17)143288p 
Zeitschrift 
Studies on the antioxidative activities of spices grown in Taiwan. (II) 
Lee, Chan Yuan; Chiou, Jhao Wen; Chang, Wai Hsien 
Grad. Inst. Food Sci. Technol., Natl. Taiwan Cniv., Taipei, 

Taiwan, 
Chung-kuo Nung Yeh Hua Hsueh Hui Chih 
1982 , 20 
( 1-2 ), 61-6 
CJQfHAA 

0578-1736 
Cliiriese 

l_I 1_11 __ II _I I 
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citation no. 8039/51:1 
245081 83-09-t0501 

(Studies on the antioxidative activities of spices grown in Taiwan. Il.) 
Lee, C. Y.; Chiou, J. W.; Chang, V. H. 
Graduate Inst. of Food SCi. + Tech., National Taiwan Univ., Taipei, 

Tai van 
Journal of the Chinese Agricultural Cheaical Society, 1982, 20, ( 1/2) 

, 61-66 
Language: Ch suaaary Language: en 

citation no. 8039/51:2 
245080 83-09-t0506 

(Studies oa the antioxidative activities of spices grown in Taiwan. I.) 
Huang, J. It.; Wang, C. S.; Chang, 'If. H. 
Graduate Inst. of Food Sci. +Tech., National Taiwan Univ., Taipei, 

Taiwan 
Journal of the Chinese Agricultural o.e.i.cal Society, 1981, 19, (3/4) 

200-201 
Language: Ch SUllDary Language: en 

citation no. 8039/155:1 
06030439 81004439 

Chellli.cal constituents of peppers (Piper spp.) and application to food 
preservation: naturally occurring antioxidative conpounds. 

Nakatani N; Inatani R; Ohta H; Nishioka A 
Environ Health Perspect Aug 1986, 67 pl35-42, ISSN 0091-6765 

Journal Code: EIO 



• 

Part d: PEEPER, PHARMACEUTICAL EFFECTS 

citation no. 8040/1 
312:108011231 
108(2)1123la 
Patent 

- 167 -

Isolation of a piperidine-type alkaloid from Piper longwn 
Oiz-..i., Yasushi; JCajiwara, Aki.Ito; Shoji, Noboru; Takems>to, Tsunematsu 
Japan, 
Mitsubishi a.e.dcal Industries Co., Ltd. 
Japan JCotai Tbttyo ltcho ; JP 87118582 A2 ; JP 62178582 
870805 
JP 8621477 (860203) 
3 pp. 
JDXAF 
Japanese 
C07D-317/60A; A61X-031/445 

cit~tion no. 8040/2 
312:106149163 
l06(19)149163v 
Zeit:schrift 
Oebyclropipernonaline, an amide possessing coronary vasodilating activity, 

isolated from Piper longum L 
Shoji, Noboru; UJDeyama, Akemi.; Saito, Nobuaki; Takemoto, 

Tsunematsu; 'Kajiwara, Akiko; Ohizumi, Yasushi 
Dep. Pham., Tokush.ima-Bunri Univ., Tokushima, Japan, 770 
J. Pharm. sci. 
1986 , 75 ( 12 ),1188-9 
JPMSAE 
0022-3549 
English 

citation no. 8040/3 
311: 104193040 
104(22)193040k 
Zcitschrift 
Studies on Nalu injections. 
Gu, Weizhang; Deng, Lijia 
Inn. llongolia Inst. Tradit. Chin.-Mongolia Med., Huhehate, 

Peop. Rep. China, 
Zhongcaoyao 
1986 , 17 ( 1 ), 10-11 
CTYADB 
0253-2670 
Chinese 

citation no. 8040/4 
311:104085415 
104( 11 )85415c 
Zeitschrift 
carotenoids of the fruit of capsicwn a11nuum 
Popova, N. V.; Litvinenko, v. I.; Kulinich, V. N.; Obolentseva, G. V.; 

Kozlova, E. O. 
All-Union Res. ,Inst,. Chom. 7echnol., Drugs, USSR 



Farm. Zh. (Kiev) 
1985 ( & ), 50-4 

t'RZXAP 
0367-3057 
Ukrainian 

citation no. 8040/5 
311: 103016266 
103(3)16266x 
Zeitschrift 

- 168 -

Pharmaceuticals and plant drugs with sedative effects 
Mahrstedt, Adolf 
Inst. Pharm. Biol., TU Braunschweig, 3300, Braunschweig, Fed. 

Rep. Ger. 
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NAL: 396.8 JN23 
I.anguage: English 

citation no. 8040/152:1 
00437863 67262863 
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ANNEX II 

The cited literature is given below on the subject of 

PRICES 
TERPENES, SESQUITERPENES (Part 1) 

ANTIOXIDANTS (Part 2) 
PHARMACEUTICALS (Part 3) 

INSECTICIDES (Part 4) 
BARBITURATES lPart 5) 

Included in this retrieval of literature are the citations 
listed with these keywords in the data bases 

Part 1: 

-1-
CD - (-)-ALPHA-COPAENE 9fA 
so - FLUJ<.A (Catalog No.: 21814) 
PR - ~ ml 250.00 Swiss Fr~~cs 

J ~l 60.00 Swiss Francs 

-2-
CD - (·)-lSOSATIVENE 91% 
so - FT~KA (Catalog No.: 59800) 
PR - 5 ml 215.00 Swiss Francs 

1 ml 70.00 swiss Francs 

-3-
(..1} - ( +) -CYCLOSATIVENE 99% 
so - FLUKA (Catalog No.: 30017) 
PR - ~ ~i 250.00 Swiss Francs 

1 ml 60.00 Swiss Francs 

-4-
~D - (+)-B~TA-CEDRENE 97\/8-KETHYLFNE-2,6,6-TRIMETHYLTRICYCL0{5.3.l.O-

l.5)UNDECANE 
SO - FLUJ<.A (Catalog No.: 22134) 
i'R - 25 nil 255. 00 Swiss Francs 

l ml 20.00 Swiss Francs 
5 ml 75.00 Swiss Francs 

-5-
~l) - (+)-SATIVEN 9B\ 
SO - FI.UXA (Catalog No.: 84590) 
PR - 1 ml 90.00 Swiss Francs 

-6-
co - (-)-ALPHA-CUBEBENE,STABILISED 98\ 
SO - FI.UXA (Catalog No.: 26128) 
PR - 1 ini 90.00 Swiss f'rancs 



- 172 -

-7-
CT> - (- )-M.PHA-CURJUNF.NF. 

C:flt/3,3, 7, 11-TETRAMETHYLTRICYCLO( 6. 3. 0.0( 2.4) )UNDEC-1 ( 11 )ENE 
SO - ::'LUY.A (Catal09 Ho.: 51204) 
PR - 5 ~1 210.00 Swiss Francs 

1 1111 S0.00 Swiss Francs 

-a-
m - (-)-ISOLEDENE 97\ 
so - FLUX11 (catalog Ho.: 58870) 
PR - 1 ml 25.00 swiss Francs 

s al 90. 00 swiss Francs 

-9-
CD - 2,7-DIMETHYL-1--0CTEN-3-YHE 
so - FAROIAN (catalog No.: 134250) 
PR - 25 g 20.00 US Dollars 

100 q 60.00 US Dollars 

-iO-
CD - VALENCF.NE BS 
SO - lsDOUKIAN (Catalog No.: 806) 
PR - Price Available from Suppli~r 

-11-
co - FARNESENE 
so - BDOUKIAN (catalog No.: 808) 
PR - Price Available frOPI Supplier 

-12-
cn - 1, 5, 10-TRIMETHYL-1, 5, 9-CYCI..OOODE.CATRIENE 10% 
SO - SHELL (Catalog No.: T-22) 
PR - Price Available from Supplier 

-B-
CD - 1,2,3,4,5,6,i,S-OCTAHYDRONAPHTHALENE 
SO - BADER (Catalog No.: S70&10-8) 
Pr. - Pric~ Available from Supplier 

-14-
CD - 1,2,4,5-TETRAMETHYL-l,4-CYCLOHEXADIENE 98\ 
so - ALDRICH (catalog No.: 28334-7) 
PR - 1 g S.00 us Dollars 

5 9 16.00 US Dollars 

-15-
CD (+)-SABINENE 

99\/4-METHYLENE-l-(2-PROPYL)BICYCL0(3.l.O)HEXANE/4(10)-THUJEHE 
SO ALDRICH (Catalog No.: 2"/!ilf>-6) 
PR l g 40.00 U3 Dollars 

• 



" 

• 

-16-
CD - Sl'LI NENE 
SO - APIN (Catalog No.: N0002S) 
PR - Price Available from Supplier 

-17-
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(l) - (+}-ALPHA-LONGIPINENE 
99\/2,6,6,9-TETRAME'l'HYLTRICYCU>(5.4.0.0,2,8)UNDEC-9-0NE 

so - .FLUJCA (catalog No.: 62638) 
PR - 1 al SO. 00 SWiss Francs 

-18-
(l) - GAllMA-GURJUNEME 

98'/6,10-DDIE'l'HYL-3-ISOPROPEHYLBICYCL0(5.3.0)DEC-l-!NE 
so - FLUJCA (catalog No.: 51205) 
PR - 5 ml 120. 00 SWiss Francs 

l ml 30.00 SWiss Francs 

-19-
CD - l,7,7-TRIMETHYLTRIC"/CLC(2.2.l.0,2,6)HEPTANE 99\/TRICYCLENE 
so - ALDRICH (Catalog No.: 28105-0) 
PR - l g 8. 75 US Dollars 

5 g 37.25 US Dollars 

-20-
(l) - TRICYCLENE 98\/l,7,7-TRIHETHYLTRICYCLOf2.2.l.0,2.6]HEPTANE 
SO - FLUKA (Catalog No.: 91483) 
PR - 1 g i5.00 Swiss Francs 

5 g 50.00 Swiss Francs 

-21-
CD - (-)-THUJOPSF.NE 

97\/2,2,6,9-TETRAMETHYLTRICYCL0[8.l.O.O,l.6)UNDEC-8-ENE 
so - FLUKA (catalog Ho.: 89235) 
PR - l ml 30.00 Swis~ Francs 

5 ml 105.00 Swiso Francs 

-22-
cn - (-)-DEHYDROAROMADENDRANE 91\ 
so - FLUKA (catalog No.: 30780) 
PR - S ml 67.00 Swiss Francs 

1 1111 18.00 Swiss F'rancs 

-23-
CD - (+)-CALARENE 99\/(+)-B!TA-GURJUNEHE 
so - FLUKA (catalog No.: 21025) 
PR - l ml 50.00 S~iss Francs 

-24-
C[I - (-)-ARISTOLENE 99\ 
SO - FLUKA (Cfltalog No.: 11062) 
PR - j ml 75.00 Swiss Francs 
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-25-
CD - J • 5-0IHEmYI.- l. 5-CYCLOOCTl\DIENE 
so - ALDRICH (Catalog No.: 29144-7) 
PR - PricP- Available from SUpplier 

-26-
CD - l, 5-DIME'l'HYL- l, 5-CYCLO-OCTADIENE 
so - Y.' K (catalog No.: i8948) 
PR - !O g 103.50 US Dollars 

-27-
CD - 1,5-DIMD'IM.. CYCLOOCTADlEHE 98% 
SO - SHELL (catalog No.: D-22) 
PR - Price Available from SUpplier 

-28-
CD - l,5-DIME'l'HYL-1-CYCLO-OCTADIEHE 98% 
so - WILEY (catalog Ng.: 1293.00) 
PR - Price Available from Supplier 

-29-
CD - ALPHA-TRRPINOLENE 
so - K & K (catalog No.: 22668) 
PR - 10 g 46·. 00 US Dollars 

-30-
cn - TERPINOLENE 
so - PROLABO (catalog No.: 28 503) 
PR i l 1&7.00 French Francs 

-31-
CD - ALPHA-TERPINOLENE/l-METHYL-4-ISO-PROPYLIDENECYCLOHF.XENE 
so - WILEY (catalog No.: 8411.00) 
PR - Price Available from Suppliar 

-32-
cn - 2-ISO-PROPYLIDEHEBICYCl.0(2.2.l}HEPTJ\NR 
SO - WILEY ( Cestalog No. : 8335. llO- l) 
PR - .!> ml &2.00 US Dollars 

-33-
CD - 1,2,4-TRI-ISO-PROPYI.BENZENE 
so - WILEY (catalog No.: 9455.20-1) 
PR - .5 ml 42.00 US Dollars 

-34-
CD - 1-PHENYLNONAHE 99\ 
so - ALDRICH (catalog No.: 1D20-4) 
PR - '25 g 1a. 7~> us Dollars 

100 g 54.60 US Dollars 

,. 
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-)5-
rn - N-NONYLREN7.ENE qn 
SO - ALFA (Catalog No.: 126&7) 
PR - 100 g 35.00 US Dollars 

500 g 119.00 US Dollars 

-36-
CD - 1-PHENYLHORl\NE 97\/NONYLBENZEHE 
so - atBMALOG (catalog Ho.: 72-5520-GO) 
PR - 100 g 54.00 US Dollars 

2S g 18.00 US Dollars 

-37-
CD - N-HONYL BERZF.NE 97\ 
so - COLUllBIA (catalog No.: N-2620) 
PR - 25 g 14. 00 US Dollars 

100 g 39.00 US Dollars 

-38-
CD - NONYLBENZENE 97\ 
so - FLUKA (catalog Ho.: 74410) 
?R - 25 ml 50.00 Swiss Francs 

100 ml Jf,().00 Swiss Francs 

-39-
CD - i-NONYLBENZENE/1-PHENYLNONANE 
so - FRINTON (cata.log No.: 1357) 
PR - JOO g 72.00 US Dollars 

500 g 270.00 US Dollars 
25 g 23.00 US Dollars 

-40-
CD - N-NONYL BENZENE 
so - K & K (catalog No.: 20557) 
PR - 10 g 2R. 0(' US Dollars 

-IJl-
CD - l -PHENYl~AJffi 
so - LANCSTER (catalog No.: 8394) 
PR - Price Available from Supplier 

-42-
co - tl-NONYLBENZENE 
so - P & B (catalog No. ~ Nl3910) 
PR - 10 g 23.00 US Dollar& 

-43-
CD - 1-PHENYLNONANE 
so - P' B (catalog No.: Pl4020) 
PR - 25 9 14. 00 us Dollars 

I I 
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-44-
CD - 1-PHENYLNONANE 
so - RlEDEL (catalog No.: &2971) 
PR - Price Available from Supplier 

-45-
CD - N-NONYLBENZENE 97!\/l-PHENYLNONANE 
so - TCI (catalog No.: N0298) 
PR - 10 ml 8250 Japanese Yen 

-4&-
CD - NONYLBENZENE 97\ 
so - WILEY (catalog No.: &890.00) 
PR - Price Available fran Supplier 

-47-
CD - NONYLBENZENE 99\ 
so - WILEY (catalog No.: &890.05-1) 
PR - 1 ml 12.00 US Dollars 

-48·· 
CD - 1-PHENYLNONANE 97\ 
so - WYCHEM (catalog No.: P024) 
PR - Price Available from Supplier 

-49-
CD - OC'IYL TOLUENE 
SO - P & B (Catalog No.: 002.2"15) 
PR 50 g 38.00 US Dollars 

-50-
CD - 2-ME'IWlL-l-NONEHE-3-iNE 
so - K & K (Catalog No.: 2&042) 
PR - 10 g 44.00 US Dollars 

-51-
CD - 2-METHYL-1-NONEN-3 YNE 
SO - WtLEY fCatalog No.: &011.00) 
PR - Price Available from Supplier 

-52-
CD - P-TERT-HEXYLCUHEME TECH 
SO - K & K (Catalog No.: 1452&) 
PR - 10 g 28.00 US Dollars 

-53-
CD - 1·RANS,TRANS-2,&-DIHETHYL-2,4,6-0CTATRIENE 80\/ALLOCIMENE 
SO - •'LUKA (Cal~l09 No.: 05700) 
PR - 250 ml 12.00 Swiss Francs 

1 l 30.00 Swiss Francs 

• 
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-'>4·-
CD - ALl..0-0C:IMENE 
SO - K' K {Catalog No_: 11420) 
PR - 100 g 28-00 US Dollars 

-55-
CD - ALLO-OCIMENE/2,6-DIME'l'HYL-2,4,6-0CTA'l'RIENE 
so - P & B (catalog No.: Al3490) 
PR - 100 g 25.50 US Dollars 

-56-
CD - ALLOCYMEHE 80' 
so - RIEDEL (catalog No.: 63441) 
PR - Price Available fran SUpplier 

-57-
CD - 2,6-DIMETHYL-2,4,6--0CTATRIENE 
SO - TCI (Catalog No.: Dl277) 
PR - 25 ml 1500 ~apanese Yen 

500 1nl 10100 Japanese Yen 

-53-
cn - NEO-AI..LOOCIMEN 
S\1 - fWY..A (Catalog No.: 05708) 
PR - 5 ml 29.00 Swiss Francs 

25 ml 110.00 Swiss Francs 

-59-
CD - 2,6-DIMETHYL-2,4,6-0CTA'l'RIENE,M.I./ALLO-OCIMENE 
so - WILEY (catalog No.: 1930.00). 
PR - Price Available from Supplier 

-60-
CD - TRANS,TRANS-2,6-DIME'l'HYL-2,4,6-0C'l'ATRIENE 80\/ALLOCIMENE 
SO - ALDRICH (C'atalog No.: 28969-8) 
PR - 250 ml 7. 00 US Dollars 

1 l 19.25 US Dollars 

-&1-
CD - MYRCENE TECH 
SO - ALDRICH 
PR - 100 9 

500 9 

-(,1-

(Catalog No.: Ml0000-5) 
6.75 us Dollars 
9.65 US DDllars 

CD - MYRCEHE 90\ 
so - ALFA (catalog No.: 15888) 
PR - 500 9 9.50 US Dollars 

-63-
rn - MYRCENE TECH 
~ · K' K (Catalog No.: 2517) 
PR ·· JOO 9 J8. 50 US Dollars 
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-&4-
cn - 1-METHYL-3-METHYLENE-1,6-0CTADIF.NE 
so - K & K (Catalog No.: 2~226) 
PR - 10 9 16.50 US Dollars 

-65-
CD - MYRCENE/7-METHYL-3-METHYLENE-l, f>-OCTADIENE 
so - P & B (catalog No.: tiJ2860) 
PR - 1 kg 11 • SO US Dollars 

-06-
CD - MYRCEMF. 97\ 
so - PCR IHC (catalog No.: 17041-5) 
PR - 500 g 25.00 US Dollars 

-£>7-
CD - 7-METHYL-3-ME'I'HYLENEOC'l'ADIENE-(1, 6) 
so - RIEDEL (catalog No.: 64109) 
PR - Price Availabie from Supplier 

-68-
CD - BETA-MYRCENE 90\/1-METHYL-3-Mt:.THYLENE-1,6·0CTADIENE 
so - SIGMA (catalog No.: M0382) 
PR - 250 ml 3.6C Pounds sterling 

500 ml 6.00 Pounds Sterling 

-69-
CD - "YRCENE/7-METHYL-3-METHYLENE-1, 6-oc·rADIENE 
SO - TCI (Catalog No.: M023) 
PR - 25 ml 600 Japanese Yen 

500 ~l 7450 Japanese Yen 

-70-
CD - 3 No.: 552843-9) 
PR - Price Available from S•;pplier 

-71-
CD - i,3,5-TRIISOPROPYLBENZENE 97% 
SO - ALDRICH (Catalog No.: 16100-4) 
PR - 25 g 17.10 .US Dollars 

iOO 9 40.95 US Dollars 

-12-
:1) - l, 3, 5-TRllSOPROPYLBEt!ZENE 
SO - BAYER (Catalog No.: 11.02) 
PR - Price Available from Supplier 

-73-
co - l,3,S·TRISOPROPYLBENZENE 97\ 
SO - CHEMALOG (Cnlcslog No.: 89-38'/0-00} 
PR - 25 g 10.00 US Dollars ' 

100 g 35.00 US Dollars ' 



• 

, 

-74-
CD - 1,3,5-TRIISOPROPYLBENZENE 9n 
so - F·LuJ<A (catalog No.: 92075) 

- 179 -

PR - 50 ml 20.00 Swiss Francs 
250 ml 75.00 SWiss Francs 

-75-
CD - 1,3,5-TRIISOPROPYLBERZENE 
so - X & X (catalog No.: 19463) 
PR - 100 g 63.SO US Dollars 

-16-
CD - 1,3,5-'l'RIISOPROPYLBERZENE 98% 
SO - u.NCSTER (catalog No. : 4369) 
l'R - 50 g 1 . 20 Pounds Ster ling 

250 g 30.00 Pounds Sterling 

-11-
CD - l , 3, 5-'J'RIISOPROPYLBENZENE 95% 
so - TCI (Catalog No.: T0458) 
PR - 2~ ml 4500 Japanese Yen 

500 ml 38000 Japanese Yen 

-·1a-
co - 1,3,5-TRI-JSO-PROPYLBENZENE 6S!k 
SO - TCI (Catalog No.: T0189) 
PR - 25 ir1l 900 Japanese Yen 

500 ml 6050 Japanese Yen 

-79-
CD - 1,3,5-TRI-ISO-PROPYLBENZENE 99\ 
SO - WILEY (Catalog No.: 9455.40) 
PR - Pcice Available from SUpplier 

-80-
CD - 1,J,5-TRI-ISO-FP.OPYLBENZENE 99\ 
so - WILE".' (catalog No.: 945S.45-l) 
PR - J ml 6. OC US Doilarz 

-81-
CD - P-TERT-OCTYL TOLUF~E/P-3-(0-ME'rHYUiF.PTYL)TOLUENE 
SO - K & K (Catalog No.: 23913~ 
PR - 10 g 28.00 US Dollars 

-s~-

co - 3,5-DI-TERT-bUTYLTOWENE 
SO - BADF.R (Catalog No.: S51624-4) 
PR - Price Available from Supplier 

-83-
GD - 1-TRAHS-4,9-DECATRIE~E 

~o - BADER (Catalog No.: S434&q-e) 
VR - Price Available from Supplier 
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-84-
CD - l,'.,trTRIM£THYL-l,3,6-HEPTATRIENF. 
SO - K & K (Catalog No.: 25782) 
J'R - 10 g 15 .00 US Dollars 

-8!1-
CD - 2,4,6-'i'RIMEl'HYL-1,3,6-HEPTATRIENE 96\. 
so - WILEY (catalog No.: 9040.20) 
PR - Price Available from SUpplier 

-80-
CD - ADAMANTANE 99\ 
SO - AIDRICH (C~talog Ho.: 10027-7) 
PR - 100 g 38. 70 US Dollars 

25 g 12.35 US Dollars 

-87-
CD - ADAHANTANE 99\ 
so - ALFA (catalog No.: 14259) 
PR - 50 g 19.80 US Dollars 

-88-
CD - ADJ'.MANTANE 99\ 
so - CHF.MALOG (catalog No.: 01-7160-00) 
PR - JOO g 20.00 US Dollars 

500 g 80.00 US Dollars 

-89-
CD - ADAMANTANE 99\ 
SO - COI.UKBIA (Catalog No.: A-1512} 
PM - 25 g 9. 00 US Dollars 

100 g 33.00 US Dollars 

-90-
CD - AJ)J'.MANTANE 
SO - f'J.llKA (Catalog No.: 01822) 
PR - JOO g 35.00 Swiss Jo'rancs 

2~; g 10. 00 Swiss Francs 

-91-
CD - ADAMANTANE 
so - K & K (Catal09 NC•.: 21037) 
PR - 10 g 18.50 US Dollars 

-92-
CD - ADAMANTANE 
SO - KODAK (Catalog No.: 136 0098) 
PR - 100 g 51\ .10 US Do'lars 

2~ g 23.35 US Dollars 

• 

• 
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-91-
CD - ADAMhNTANE 99\ 
~1 - I .ANCSTER {Catalog No.: 2397) 
PR 50 g 

250 9 
6.60 Pounds Sterling 

28.80 Pounds Sterling 

-94-
C) - ADAMANTANE/TRICYCL0(3.3.1.137)DEC1'NE 
so - P & B (catalog No.: All290) 
PR - 25 g 13.00 US Dollars 

-95-
CD - ADAMAHTANE 
so - RIEDEL (catalog No.: 62027) 
PR - Price Available from Supplier 

-96-
CD - AD.AMANTANE/TRICYCLODEC~ 

SO - SIGMA {Catalog No.: A8501) 
PR - 250 g 66.90 Pounds Sterling 

100 9 29.80 Pounds Sterlin9 
5 g 3.90 ~ounds Sterling 

2S g 9.50 Pounds Sterling 

-97-
:::I) - ADAMANTAHE 99\/T'RICYCL0(3.3.1.l-3,7)DECANE 
SO - TC! (catalog No. : A0696) 
PR - 10 g 5000 Japanese Yen 

25 g 8700 Japanese Yen 

-98-
CD - ADAMANTANE 
so - n-SCHUCH (Catalog Ho.: 820013} 
PR - 25 g 12.00 Deutsche Harks 

-99-
CD - (-}-ALPHA-CEDRF.NE 99~ 
$0 - !•LUKA (Catalog No.: 2L'1J3) 
PR - 2~ ml 255.00 Swjss Jo'rancs 

5 ml 75.00 Swiss Francs 
1 ml 20. 00 Swiss f"rancs 

-100-
CD - CEDRENF. 
SO - P & B (Catalog No.: C05920) 
PR - 100 g 16.50 US Dollars 

-101-
CD - 3-HE'l'HYLENE 1,5,5-TRIMETHYL CYCLOHEXENE-1 
so - K & K (Catalog No.: 25191) 
PR 10 g 99.00 US Dollars 
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-10]-
CT) - :1-i.fE'l'HYl.!.NE-l, 5. 5-TRIMETHYLCYCLOHEXENE 95\. 
so - WILEY (Catalog No.: 4380.00) 
PR - Price Available from Supplier 

-103-
CD - (+~-3R-TRANS-ISOLIMONENE 99\ 
50 - FLUKA (Catalog No.: 58923) 
PR - 5 1 •• 1 32. 00 Swiss Francs 

25 ml 120.00 Swiss Francs 

-i04-
Cl'> - (R)-(+)-LIMONENE 91\ 
SO - ALDRICH (Catalog No.: 18316-4) 
PR - 100 g 6.10 US Dollars 

500 g 20.70 US Dollars 

-105-
CD - (S)-(-)-LIMONENE 97\ 
SO - ALDRICH {Catalog No.: 21836-1) 
PR - 50 g 9.35 US Dollars 

2c;o g 31 . 20 us Dollars 

-1or,-
co - UIPENTENE TECH 
SO - :U..ORICH (Catalog No.: u20330-0) 
PR - 3 kg 17 .15 US Dollars 

100 9 9.95 US Dollars 
l kg 12. 85 US Dollars 

-107-
CD - (+)-LIMONE)JE 99\ 
'.'O - AI.FA (Catalog No.: 13338~ 
fR - l kg 30.40 US Dollars 

250 g l0.00 US Dollars 

-108-
~f) - 01 PE' ITENE 
so - HDH (Catalog No.: 26085) 
PR 2.5 l 12.50 Pounds Sterling 

-109-
CD - DIPENTENE 75\ 
so - CHEM1\LOG (Catalog No.: 37-6360-00) 
PR l kg 11.00 US Dollars 

100 g 8.00 US Dollars 

-110-
CD - DJPENTENE TECH 
SO - t'J.UKA (Catalog No.: 42!i60) 
PR - ~ l 10. 00 Swiss Francs 

• 

• 
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-111-
co - DIPEHTENE 
SO - K & K (Catalog No.: 3318) 
PR - 100 9 13.50 US Doi~ars 

-!i2-
CD - L-LIMONENE 
so - K & K (catalog No.: 4300) 
PR - 100 g 20.00 us Dollars 

-113-
CD - (+)-LIMONENE 
SO - KODAK (Catalog No.: 113 6191) 
PR - 100 g 48. 60 US Dollars 

-114-
CD - ( + )-LIMONENE TECH 
00 - KODAK (CatalC\Cj No.: 113 6225) 
PR - 3 kg 34.55 US Dollars 

1 kg 29.90 US Dollars 

-115-
CD - D! PENTENE 
so· - P & B (Catalog No.: 049180) 
PR J kg 19.00 US Dollars 

-116-
CD - LIMONENE/L-P-ME.NTHA-1,8-DIENE 
SO - P & B (Catalog No.: J,03200) 
PR - 100 g 24.00 US Dollars 

-117-
CD - LIMONENF. 
SO - PROIABO (Catalog No.: 24 982) 
PR - l 1 61. 90 French l''rancs 

-1 lB-
CD - DIPEN'l'ENE 
so - VlCY.ERS (Catalog No.: 1922) 
PR - 500 ml 4.50 Pounds Sterling 

2.5 l ll.5J Pounds Sterling 

-119-
CD - ( • }-!,IMONEHE 97\ 
SO - CHEMALOG (Catalog No.: !:iS-6300-00) 
PR - 100 g 4.00 US {k,llars 

500 g 16.00 US Dollars 

-120-
cn - (•)-LIMONENE 98\ 
SO - FISHER (Catalog No.: 1136191) 
PR - j00 9 38.75 us Dollars 
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~1 - :iJ-L!HONENE ?E:H 
:c;o - FISHER (Catalog No.: 1136225) 
PR - 1 kg 33.7~ US Dl'.'lllar~ 

3 kg 39.50 US Dollars 

-122-
CD - R(+}-LIMONE.NE 98~ 
so - FLIJICA (catalog No.: 62120) 
PR - 100 ml 10.00 Swiss Francs 

500 ml 32.00 Swiss Francs 

-123--
CD - S(-)-LIMONENE ~7' 
so - FLUICA (catalog No.: 62130) 
PR - 100 ml 12.0~ Swiss Francs 

500 ml 46.00 Swiss Francs 

-124-
CD - D-LIMONENE 
SC - RIEDEL (Catalog No.: 61595) 
PR - Pri~e Available from Supplier 

-12~-

CD - CARVENE 
SO - K & K (Catalog No.: 9995) 
PF 100 g 16.50 US Dollars 

-126-
CD - D-LIMOl'l'ENE 
SO - KOCH LT (Catalog No.: 13459) 
PR 250 ml 7.00 Pounds Sterling 

-1::n-
~J - O-LIMONENE/D-CINEHE/D-P-MENTHA-l,B-DlENE/D-l-METHYL~4-ISOPROPENYL-

. .)- '-'YCI.OHEXENE 
sn P & B (Cal.<" log No.: Lo:n90) 
PR 50> g 18.0?P US Dullars 

-J78-
CD - n-LIMONENE 9"/\ 
SO - PCR INC (Catalog No.: "/3860-9) 
PR - 500 g 25. 00 llS Dollars 

-129-
cu - D-LIMONENE/~-ISOPROPENYL-1-METHYL-1-CYCLOHEXENE 
SO - SIGMA (Catalog No.: L2129) 
PR - 100 ml 5.70 Pounds Sterling 

500 ml JB. :,(: t'1.'.l1J11dS .Sterling 
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-130-
CD - D-LJMONEN~ 9~\ 

SO - '.i'CJ (CataJOQ No.: L0047) 
PR - 2S ml &00 Japanese Yen 

500 nil 2250 Japanese Yen 

-131-
CD - D-LIMONENE 99,/D-P-HEN'l'HA-l,8-DIENE 
SO - 'l'CI (Catalog No. : L0105) 
PR - 5 ml l 6300 Japanese Yen 

-132-
CD - DEXTRO-LIMONENE 97'/DEXTRO-l-METHYL-4-ISO-PR(>PENYLCYCLOHEXENE 
so - WILEY (catalog No.: 3695.95) 
PR - 250 ml 7.50 Pounds Sterling 

2.5 l Price Available from supplier 

-133-
CD - LIMONE.NE 
SO - BDH (Catalog No.: 29056) 
PP. - ?.5 l Price Available from Supplier 

250 mi 8. &O Pounds St.er ling 

-134-
co - D(+)LIMONENE 

q1%/4-ISOPROPF.NYL-l-METHYLCYCLOHEXENE/P-MENTHA-l,8-DIENE 
SO - LANCSTER (Catalog No.: 4733) 
PR - Price Available from Supplier 

-135-
CD - D(+)LIMONENE 
SO - FISONS (Catalog No.: L/18&0} 
PR - ~50 ml 10.14 Pounds Sterling 

-136-
CD - Dl.-P-MENTHA-1,8-DIENE 
so - D-SCH\ICH (catalog No.: 822044) 
PR - 1 l 12.2~ IJeulsche Marks 

-137-
CD - DL-LIMONENE/DIPEHTENE/DL-P-MENTHA-1,8-DIENE 
SO - TCI (Catalog No.: L004b} 
PR - 25 ml 500 Japanese Yen 

500 ml 4100 Japanese Yen 

-)j8-

CD • J.-(-)-LIMONENE 
SO - TCl (Catitlog No.: J,0132) 
PR - Price Availab!.~ from Supplier 
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-139-
CD - LAEVO-LIMONENE 92\/LAEVO-l-ME'J'HYL-4-ISO-PROPENYLCYCLOHEXENE 
SO - WILEY (Catalog No.: 3b95.96) 
PR - Price Available from Supplier 

-140-
CD - (R)-(+)-LIMONENE 97%/(+)-P-MENTHA-l,8-DIENE 
so - D-SCHUCH (catalog No.: 818407) 
PR - 500 ml 28.00 Deutsche Marks 

-141-
CD - R-(+)-LIMONENE 99~/CARVENE/R-4-ISOPROPENYL-l-ME'l'HYL CYCLOHEXANE 
SO - FLUKA (Catalog No.: 62118) 
PR - S inl 26.00 Swiss Francs 

25 ml 100.00 Swiss Francs 

-142-
CD · :., 5-(-)-LIMONENE 99%/CARVENE/S-4-ISOPROPENYL-l-ME'l'HYL CYCLOHEXANE 
SO - FLUKA (Catalog No.: 62128) 
PR - 5 ml 26.00 ·swiss Francs 

25 ml 100.~0 Swiss Francs 

-143-
CD - (S)-(-)-LIMONENE 97\/(-)-P-HENTHAL-l,8-DIENE 
so - D-SCHUCH (catalog No.: 818408) 
PR - 150 ml 33.00 Deutsche Marks 

-144-
CD - GAMMA-TERPINENE. 95\/1-ISOPROPYL-4-ME'l'HYL-1,4-CYCLOHEXADIENE. 
SO - 1'LDRICH (Catalog No.: 22319-0) 
PR - 100 g 12.60 US Dollars 

-145-
CD - GAMMA-TERPINENE 98\ 
SO - ALFA (Catalog No.: 
PR - 50 g 

?.50 g 

-146-
CD - GAMMA-TERPINENE 97\ 

161~5) 

7.00 US Dollars 
19.40 US Oollars 

SO - CHEMALOG (catalog No.: 83-4010-00) 
PR - 250 g 32.00 US Dollars 

l kg 112.00 US Dollars 

-147-
CD - GAMMA-TERPINENE 97\ 
SO - PCR INC (Catalog No.: 17055-5) 
PR - 500 g 25.00 US Dollars 

-148-
CD - GAMMA-TERPINENE/l-ISOPROPYL-4-METHYL-l,4-CYCLOHEXADIENE 
SO - SIGMA (Cat.alog No.: T2l3'1) 
PR - 25 ml ' 3.90 Pounds Sterling 

100 ml ':I. 70 P<>unds Sterling 
500 ml 38.40 Poundi-; ~.tcrling 
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-149-
CD - UAMMA-TERPINENE 95\/P-MENTHA-l,4-DIENE 
SO - TCI (Catalog No.: M0318) 
PR - 25 ml 2100 Japanese Yen 

500 ml 21200 Japanese Yen 

-150-
CD - GAMMA-'l'ERPINENE 99~/P-MEMTHA-2,4-(B)DIENE 
SO - WILEY (catalog No. : 8408. 20) 
PR - Price Available fran Supplier 

-151-
CD - GAMMA-TERPINENE 

95~/l-ISOPROPYL-4-ME'l'HYL-1,4-CYCLOHEXADIEHE/P-MEN'l'HA-l,4-DIENE 
so - FLUXA (catalog No.: 86478) 
PR - 100 ml 20.00 Swiss Francs 

500 ml 67.00 Swiss Francs 

-152-
CD - R- ( - j-AI.PHA-PHELINIDREt-.'E 

99\/(R)-5-ISOPROPYL-2-METHYL-1,3-CYCLOHEXADIENE 
SO - FLUKA (Catalog Ho.~ 17430) 
PR - 1 1 75.00 Swiss Francs 

250 mi 24.00 Swiss Francs 

-153-
CD - ALPHA-PHELIANDRENE 
SO - K & K (Catalog No.: 16607) 
PR - 100 mg 9.50 US Dollars 

-154-
CD - P-MENTHA-l,5-DIENE/1-lSOPROPYL-4-METHYL-2,4-CYCLOHEXADIENE 
SO - P & B (Catalog No.: M02820) 
PR - 1 kg 60.00 US Dollars 

-155-
CD - ALPHA-PHELLANDRENE/2-METHYL-5-ISO-PROPYL-1,3-CYCI..OHEXADIENE 
so - WILEY (Catalog Ho.: 7585.00) 
PR - Price Available from Supplier 

-156-
CD - L-P-MENTHA-1,5-DIENE/ALPHA-PHELLANDRF..NE/5-1SOPROPYL-2-METHYL-1,3-­

CYCLOHEXADIENE 
so - 'l'CI (Catalog 
PR - 2':> ml 

500 ml 

-157-

No.: MCi051) 
1900 

25100 
Japanese Yen 
Japanese Yen 

cn - R(-)-1'.LPHA-PHELLANDJU'.NE 99\ 
so - FLUJ<A (Catalog No.: 77429) 
PR - 5 ml r,o.oo Swjss Francs 
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-158-
CD - (R)-(-}-5-ISOPROPYL-2-HETHYL-1,3-CYCLOHEXADIENE/(R)-(-)-ALPHA-PHE-

I.LANDRENE 
SO - D-SCHUCH (CatRlog No.: 818569) 
PR - 100 ml 29.00 Deutsche Marks 

-159-
CD - 1,3,5,S-TETRAMETHYL-l,3-CYCLOHEXADIENE 
so - K & K (catalog No.: 25645) 
PR - 10 9 69.00 US Dollars 

-160-
CD - 1,3,5,5-'l'ETRAME'l'HYL-l,3-CYCLOHEXADIENE 95\ 
SO - WILEY {Catalog No.: 8540.01) 
PR - Price Available from Supplier 

-161-
CD - 1,3,5,5-'l'ETRAMETHYL-1,3-CYCLOHEXADIENE 98\ 
SO - WILE( (Catalog No.: 8540.02) 
PR - Pric~ Available f rorn supplier 

-102-
co - ALPHA-TERPINENE 85\/1-ISOPROPYL-4-METHYL-l,3-CYCLOHEXADIENE 
so - ALDRICH (catalog No.: 22318-2) 
PR - 100 ml 6. 75 US Dollars 

-163-
CD - ALPHA-TERPINEHE 93\ 
SO - ALFA (Catalog No.: 16323} 
PR - 2~0 g 12.75 US Dollars 

l kg 26.00 US Dollars 

-164-
CD - ALPHA-TERPINENE 97\ 
SO - CHEMALOG (Catalog No.: 83-4000-00) 
PR - 250 g 20.00 US Dollars 

l kg 60. 00 US Dollars 

-165-
CD - ALPHA-TERPINENE 97\ 
SO - PCR INC (Catalog No.: 17054-8) 
PR - ~00 g 2~.00 US Dollars 

-166-
CD - hLPHA-'t'ERPIHENE 90\/1-ISOPROPYL-4-METHYL-l,3-CYCLOHEXAOIENE 
30 - SIGMA (Catalog No.: T2259) 
PR - SOO ml 21.00 Pounds Sterling 

25 ml 3.10 Pounds Sterliny 
100 ml 6.10 Pounds Sterling 



,. 
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-1&7-
~ - ALPHA-TF.RPINENE/P-KENTHA-1,3-DIENE 
SO - TCI (Catalog No.: M0317) 
PR - 25 ml 1800 Japanese Yen 

SOO ml 21200 Japanese Yen 

-168-
CD - ALPHA-'l'ERPINENE/P-MENTHA-l,3-DIERE/l-METHYL-4-ISOPROPYL-l,3-CYCLO-

HEXADIENE 
so - WILEY (catalog No.: e408.00i 
PR - Price Available from supplier 

-169-
CD - ALPHA-TERPINENE 
so - n.uxA (catalog No.: 86475) 
PJt - 250 a'1 25. 00 SWiss Francs 

1 l 70.00 Swiss Francs 

-170-
CD - CIS-1,2-DIVINYLCYCLOHEXANE 98\ 
SO - ALFA (Catalog Ho.: 20742) 
PR - 2 g 23.10 US Dollars 

-171-
CD - CIS-1,2-DIVINYLCYCLOHEJCJ\t.'E 
SO - FLUKA (Catalog No.: 43911) 
PR - 10 ml 35.00 Swiss Francs 

-172-
CD - 1-CYCLOHEXYL-l-BUTYh'E 
SO - FARCHAN (Catalog No.: 123308) 
PR - 25 g 116.00 US Dollars 

5 g 29.00 US Dollars 

-173-
CD - l-CYCLOHEXYL-1-BUTYNE 
SO - K & K (Catalog No.: 1242) 
PR - 10 9 147.50 US Dollars 

-174-
CD - GUAIENE 
SO - P & B (Catalog No.: G05220) 
PR - 100 9 29. 50 US Dollars 

-ns-
co - (~)-LONGOFOLENE 98\ 
SO - AIJ>RICH (C.;ttalog No.: 23517-2) 
PR - 5 9 24.55 US Dollars 

-17&-
CD 1

- ( + )-J.oHGlFOJ,RN 
SO '- PLUKA (Catalog No.: 62635) 
PR '- !i ml 29. 00 Sw j ,;s F'rancs 

25 ml 120.00 sw·::.;s Francs 
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-117·· 
Cl) - ( + )-LONGIFOI.ENE 
SO - SIGMA (Catalog No.: L8510) 
PR - 1 inl 5.20 Pounds Sterli~g 

5 ml 11.50 Pounds Sterling 

-178-
CD - ( + }-CAMPHENE 80\ 
so - ALDRIOI (catalog No.: COOOl0-1) 
PR - 100 9 14.30 US Dollars 

1 kg 16.95 US Dollars 
3 kg 30.10 us Dollars 

-171.FA (catalog No.: 13723) 
PR - 500 g 9. 90 u~ Dollars 

-180-
':::D - CAMPHENE 95\ 
so - CHEMALOG (catalog No.: 17-3380-00) 
PR - 100 g 1.00 US Dollars 

500 g 21.00 US Dollars 

-181-
co - CAMPHF.NE PRAC'l' 
SO - COLUMBIA (Catalog No.: C-0190) 
PR - 1 kg i4.00 US Doilars 

-182-
co - CAMPHENE PRACT 
so - FISHER (Catalog No.: 1148238) 
PR - 500 9 21.35 US Dollars 

3 kg 38.40 US Dollars 

-183-
CU - CAMPHENE 
30 - FISONS (Catalog No.: C/2540) 
PR - 500 ml 9.77 Pounds Sler!ing 

-184-
co - CAMPHENE TECH/2,2-DIMETHYL-3-METHT....ENE-NORBORNANE 

SO - HOECHST (Catalog No.: 51112.l) 
PR - Price Available from supplier 

-185-
CD - CAMPHENF. PRACT 
SO - KODAK (Catalog No.: 114 8238) 
PR - 3 kg 41.60 us Dollars 

500 g ?.0.~9 US Dollars 

-}Bf>-
CD - CAMPHEHE/2, 2··DIM£THYL-3-METHYLEMEBICYCLOl 2. 2 .1)HEPTANE/2,2DIMETHY­

L3-HETHYLENENORBORNANE/3, 3DIMETHYL-2-METHYLENENORCAMPHANE 
SO ·· P & B (Catalog No.: C02070) 
PR - 3 kg 31.50 us Dollars 



.. 
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-u:n-
co - ~PHENE 97\. 
SO - PCR INC (Catalog No.: 17002-7) 
PR - 250 g 25.00 US Dollars 

-188-
CD - CAMPHENE 
so - RIEDEL (catalog Ho.: 62257~ 
PR - Price Available from SUpplier 

-189-
m - CAMPHENE 
so - D-SOIUCH (catalog No.: 820254) 
PR - l kg 23.50 Deutsche Marks 

-190-
m - CAMPHENE 97%/2,2-DIMETHYL-3-METHYLENEBICYCL0(2.2.l)HEPTANE 
so - WILEY (catalog Ho.: 0469.15) 
PR - Price Available frOlll SUpplier 

-191-
CD - CAMPHENE 99.5\}2,2-DIMETHYL-3-KETHYLF.NEBICYCL0(2.2.l)HEPTANE 
SO - WILEY (Catalog No.: 046'3.17-1) 
PR - l g 8.00 US Dollars 

-192-
CD - (-)-CAMPHENE 85\ 
so - ALDRICH (catalog No.: 31042-5) 
PR - Price Available from SUpplier 

-193-
CD - CAMPHENE 90\/(1R)-2,2-DIMETHYL-3-METHYLENEBICYCL0(2.2.l}HEPTA.NE 
so - FLUXA (Catalog No.: 21290) 
PR - l kg 18.00 Swiss Francs 

250 g 7 .00 Swiss Francs 

-194-
CJ) - D-CAMPHENE. TECH 
sv - K' K (Catalog No.: 2791) 
PR - 100 g 9.50 US Dollars 

-195-
CD - DL-CAMPHEHE TECH 
SO - K & K (Catalog No.: 8794) 
PR - 100 g 7.50 US Dcllars 

-196-
CD - DL-CAKPHENE 80\ 
SO - TCI (Catalog ~o.: C0009) 
PH - ~00 g 6550 Japanese Yen 

25 g ~00 J~panese Yen 
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-19·1-
CD - LONGlCYCLENE 98' 
SO - FLllKA (Catal09 No.: 62633) 
PR - S ml 29.00 Swiss Francs 

2~ ml 120.00 Swiss Francs 

-198-
CD - 3-CYCLOPENTYL CYCLOPEHTENE-1 
-~ - K & K (catalog No.: 26252) 
PR - 10 9 113.50 us Dollars 

-199-
CD - 3-CYCLOPENTYLCYCLOPElft!RE 99\ 
so - WILEY (catalog No.: 0763.10) 
PR - Price Available frar. supplier 

-200-
CD - 3-CYCLOPENTYLCYCLOPEN'l"F.NE 99\ 
so - WILEY (catalog No.: 0763.10-1) 
FR - 5 ml 15.00 US Dollars 

-nn-
ro - CYCLOPENT'IL CYCLOPENTENE 
SO - K & K (Catalog No.: 26244) 
PR - IC\ g 108. 50 US Dollars 

-202-
CD - 1-CYCLOPENTYLCYCLOPENTENE 98\ 
SO - WILEY (Catalog No.: 0763.00-1) 
PR - . 5 ml 42. 00 US Dollars 

-203-
co - 1,2,3,4,5-PENTAKETHYLCYCLOPENTADIENE 
SO - ALDRICH (Catalog No.: 21402-7) 
rR - l 9 12.Jr US Dollars 

5 g 49.70 US Dollars 
25 g 165.80 US Dollar~ 

-20-4-
CD - PEHTAMEnm..CYCLOPENTADIENE 
SO - ALFA (Catalog No.: 12787) 
PR - 1 g l7. 00 US Dollars 

5 g 60. 50 US Dollars 
25 g 218.00 US Dollars 

-205-
co - 1,2,3,4,5-PENTAMETHYLCYClOPENTADIENE 90\ 
SO - FLUKA (Catalog No.: 76826) 
PR - 5 nil 75.CO Swiss Francs 

l ml 18.•)0 Swiss francs 
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-20&-
CD - 1,7,3,4,5-PENTAMETHYLCYCLOPENTADIENE 90\ 
SO - D-SCHUCH (Catalog No.: 818534) 
PR - l ml 22.50 Deutsr.he Marks 

-207-
co - P~TAM£THYLCYCLOPENTADIENE 

SO - STREM (Catalog No.: 06-1290) 
PR - 1 g 12.50 us Dollars 

5 g 50.00 us Dollars 
2S g 175.00 us Dollars 

-208-
m - SODIUM PENTAME'l'HYLC?YCLOPENTADIENmE,lM SOUi IN THF 
so - ALFA (catalog No.: 18607) 
PR - 0.02 W>le 54.50 US Dollars 

0.10 1110le 207.00 US Dollars 

-209-
m - BETA-CARYOPHYLLENE 
so - BADER (Catalog No.: S3o731-l) 
PR - Price Available from SJpplier 

-210-
CD - BETA-CARYOPHYLLENE TECH 
so - K & K (catalog No.: 12731) 
PR - 100 g 15.00 US Dollars 

-211-
CD - BETA-CARYOPHYLLENE/8-ME'l'HYLENE-4,11,ll-TRIME'l'HYLBICYCL0(7.2.0)UND­

EC-4-ENE 
so - P & B (catalog No.: C05720) 
PR - 200 g 20.50 US Dollars 

-212-
(l) - BETA-CARYOPHYLLENE 97\ 
so - PCR JNC (Catalog No.: 17007-o) 
PR - 1 kg 7!:> 00 ll~ Dollars 

250 g 25.00 US Dollars 

-?13-
co - ( - )- lSOC1\RYOPHYIJ..ENE 

98\/8-METHYLENE-4,ll,ll-TRIMETHYLBICYCL0(7.2.0)UNDEC-4-ENE 
SO - FJ..UKA (Catalog 1•10.: 58735) 
PR - J ml 25.00 Swiss Francs 

5 ml 90.00 Swiss Francs 

-214-
CD - ( - )-TRANS-CARYOPHYLLP.NE g9\ 
so - PLUKA {Catalog No.: 220·7s) 

I 

PR - 5 ~1 32.00 Swjss Francs 
1.5 ml 120.00, Swiss rrancs 
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-1i5-
CD - (-)-TRANS-CARYOPHYLl.ENE/BETA-CARYPHYLLENE 
SO - SIGMA (Catalog Ho.: C9653) 
PR - 5 1111 16.40 Pounds Sterli09 

10 ml 30.90 Pounds Sterling 
25 1111 6"/. 90 Pounds Sterli09 

-216-
a> - BETA-CARYOPHYLLENE 80\ 
SO - TCI (Catalog No. : C0796) 
PR - 25 Jnl. 700 Japanese Yl!n 

500 ~l 6750 Japanese Yen 

-217-
a> - (lS)-(-)-BETA-PINENE 99' 
so - ALDJUCI (catalog No.: 11208-9) 
PP. - 250 9 13.10 US &>ollars 

1 kg 40.95 US Dollars 
3 kg 81.10 US Dollars 

-218-
CD - BETA-PINENE 98\ 
so - ALFA (catalog No.: 15&95) 
PR - 500 9 i 9. 40 US Dollars 

-219-
CD - BETA-PINENE 
SO - FLUKA (Cata:i.og Ho.: 80609) 
PR - 1 ml 14.00 Swiss Francs 

S ml &0.00 Swiss Francs 

-220-
CD - (lS)-(-)-BETA-PIHENE 

80\/( lS.SS)-6,6-DIHETHYI.-2-MI.THYLENEBICYCLOl 3. l. l }HEPTANE 
SO - F'LUKA (Catalog No.: 80610) 
PR - 250 ml 8.00 Swiss Francs 

1 l 25.00 Swis~: Francs 

-221-
~ - BETA-PJNENE 76\ 
so - K & K (catalog No.: 2196) 
PR - 100 g 16.50 US Dollars 

-222-
co - BETA-PINENE 90\ 
SO - Y. & K (Catalog No.: 23399) 
PR - l <O g 2fl. (10 US Dollars 

-223-
CD - BETA-PINENE 97\ 
::;o - PCR INC (Catalog No.~ 17050-&) 
PR - SOO g ~0.00 us Dollar& 
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CD - BETA-PINEi-.'E 95' 
SO - TCl (Catalog No.: P044l) 
PR - 25 ml SOO 

500 ml 4400 

-225-
CD - {-)-BETA-PINENE 75\ 

- 1~5 -

Japanese Yen 
Japanese Yen 

so - RIEDEL (catalog Ho.: 63921) 
PR - Price Available from supplier 

-226-
CD - LAEVO-BETA-PINENE,93\ OPTICAL 98' 
SO - WILEY (catalog Ho.: 8147.20) 
PR - PTice Available from SUpplier 

-227-
CD - LAEVO-BETA-PIHEME;95\ OPnCAL 98\ 
SO - WILEY (Catalog No.: 8147.20-1) 
PR - l ml 6.00 US Dollars 

-228-
CD - (+/-)-ALPHA-PINENE 98% 
so - ALDRICH (catalog No.: 14752-4) 
PR - 250 y l7.4S US Dollars 

1 kg 48.40 US Dollars 

-?.29-
CD - (lS)-(-)-ALPHA-PINENE 99' 
so - ALDRICH (catalog tlo.: 27439-9) 
PR - 100 g 21.40 US Dollars 

25 g 8.00 US Dollars 

-23C-
L1l - ALPHA-PINENE 98\ 
SO - ALFA (catalr,g No.: 15744) 
PR - 500 9 17.00 us Dollars 

?. k~ 48.0C US 0<JJlars 

-231-
CD - PlNENF. PRACT 
ro - FISHER (catalog Ho.: 10865&0) 
PR - 250 9 58.75 us Dollars 

-:?32-
CD - PINENE 
so - .CODAK (catalog No.: j08 6560) 
PR - 250 g 49.55 US Dollars 

1 kg 116.&S US Dollar~ 
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-:n:;-
CD - DI.-Al.PHA-PIHENE 
so - p ~ H (Catalog Ho.: Pl9&98) 
PR - 500 9 22.00 US Dollars 

-234-
CD - ALPHA-PIHENE 97\ 
SO - PCR INC {CatalogxNo.: 17049-8) 
?PR ·- 500 g 25. 00 US Dollars 

-235-
CD - ALPHA-PIHENE 95\ 
SO - TCI (Catalog No. : 
PR - 25 ml 

500 nl 

P0440) 
500 Japanese Yen 

4400 Japanese Yen 

-23&-
Cl"J - ALPHA-PINENE 97\/2,&,&-TRIMETHYLBICYCL0(3.l.l)-2-HEP'I'E.'fE 
SO - WILEY (Catalog Ho.: 8146.SO) 
PR - Price Available frOll\ supplier 

-23?-
CD - {+)-ALPHA-PINENE 97\ 
SO - CHEMALOG (Catalog No.: 73-8880-00} 
PR - 500 g 48.00 US Dollars 

100 g 12.0C US Dollars 

-238-
CD - U)-ALPHA-PINENE 98\ 
SO - LANCSTER (Catalog No.: 4941) 
PR - SO g &.40 Pounds Sterling 

250 g 17.20 Pounds Sterling 

-239-
co - (t)-ALPHA-PINENE 98\ 
SO - P & B (Catalog No.: P19&90) 
PR - Pr.ice Available from Supplier 

-240-
CD - (+)-ALPHA-PINENE 
SO - ~IGMA (Catalog No.: P390'E>) 
PR - 5 g 8.50 Pounds Sterling 

25 g 28.30 Pounds Sterling 

-141-
co - (t}-ALPHA-PINENE 
so - FLUKA (Catalog No.: ~0&05) 
PR - 1 ml J4.00 Swiss Francs 

5 m\ &0.00 Swiss Francs 
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-242-
CD - (- )-ALPHA-PJNF.NE 97\ 
so - CHEMALOG (catalog No.: "/3-8900-00) 
PR - 500 g 21.00 US Dollars 

100 g 7.00 US Dollars 

-243-
0l - (-)-ALPHA-PINENE 
so - IANCSTER (catalog No.: 4759) 
PR - 100 g 3. 90 Pounds Sterling 

~00 g 13.10 Pounds Sterling 

-244-
CD - (-)-ALPHA-PINENE 97\ 
so - RIEDEL (catalog No. : 63920) 
PR - Price Available from SUpplier 

-245-
co - lS-(-)-ALPHA-PINENE 

99.5\/1S,5S-2,6,6-TRIMETHYLBICYCL0(3.l.l}HEPT-2-ENE 
SO - FLUKA (Catalog No.: 80599) 
PR - 1 ml 14.00 Swiss Francs 

S ml 60.00 Swiss Francs 

-246-
CD - lS-(-)-ALPHA-PINENE 

97\/1S,5S-2,6,6-TRIMETHYLBICYCL0[3.1.l)HEPT-2-ENE 
so - FLUKA (catalog No.: 80600) 
PR - 250 ml 6.00 Swiss Francs 

l l 25.00 Swiss Francs 

-247-
CD - (lR)-(+)-ALPHA-PINENE 99\ 
SO - ALDRICH (Catalog No.; 26807-0) 
PR - Price Available from Supplier 

-248-
cn - (lR)-(+}-~PHA-PINENE 97\ 
SO - D-SCHUCH (Catalog No.: 818632) 
PR - 250 ml )8.00 Deutsche Marks 

-249-
CD - (lR)-(+)-ALPHA-PINENE 95\ 
SO - FTSOHS (Catalog No.: P/3498) 
PR - SO 9 10.35 Pounds Sterling 

-250-
CD - ,(1S)-(-)-ALPHA-PINENE 98\ 
so - ,AI.ORICH (Catalog ""·: 30571-5) 
PR - ,Pr ice Available from Suppli~r 
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-:t5J-
CD - (JS)-(-)-ALPHA-P!NENE 97\ 
SO - [1-SOlUCH (Catalog No.: 818405) 
PR - 500 ml 18.00 Deutsche Marks 

-252-
CD - (lS)-(-)-ALPHA-PINENE/(lS,5S)-2,&,&-TRIMETHYLBICYCL0(3.1.l)liE?T-2-

-ENE 
so - SIGMA (catalog No.: P"/408) 
PR - 25 g 6.50 Pounds Sterling 

100 g 17.30 Pounds Sterling 

-253-
m - D-ALPHA-PINENE 95' 
so - K ii: K (catalog No.: 2155) 
PR - 100 g 16.50 US Dollars 

-254-
cn - L-ALPHA-PINENE 
so - K & K (cataiog No.: 18374) 
PR - 10 g 82.50 US Dollars 

-255-
CD - {lR)-(+)-ALPl~-PINENE 91\ 
SO - ALDRICH (Catalog No.: P045&8-0) 
PR - Jon g 1&.90 us Dollars 

500 g S&.50 us Dollars 

-:756-
CD - (JS)-(-)-ALPHA-PINENE 81% 
so - ALDRICH (catalog Ho.: P04570-2) 
PR - 100 g 7.70 US Dollars 

500 g 23.00 us Dollars 

-257-
CD - (- )-AI,PHA-PINENE 
50 - P & B (Catalog No.: PJ9&80) 
PP. - ~00 g 24.00 US Doilars 

-258-
CD - JAF.VO-ALPHA-PINENE,91\ OPTICl\L 98\ 
so - WILEY (Catalog No.: 8146.93) 
PR - Price Available from Supplier 

-7.59-
C:D - J..AEVO-ALPHA-PINENE,91\ OPTICAL 98\ 
SO - WILEY (Catalog No.: 8146.93-1) 
PR - 1 ml 9. 00 US Dollars 

-260-
Ct> - 3~CAREHE 95\/3,7,7-TRIMETHYLBICYCL0(4.1.0)HEPT-3-ENE 
SO - AlDRlCH (catalog No.: 11557-b) 
PH - P~icc Avai'lable from Supplier 

' ' ' 



-2bl-
co - DELTA 3-CARENE 
SO - BADF.R (Catalog Ho.: 542857-4) 
PR - Price Available fr~ Supplier 

-2&2-
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CD - 3,7,7-TRIME'l'HYLBICYCLOf4.1.0)-3-HEPTENE 
so - WILEY (catalog No.: 8794.10-1) 
PR - 1 JDl. 10.00 US Dollars 

-263-
CD - 3, 1, 7-'l'RIMETHYLBICYCLOl 4 .1. 0 )-3-HEP'i'ENE 
SO - WILEY (Catalog No.: 8794.10) 
PR - Price Available fl'Olli Supplier 

-264-
CD - (DELTA-3)-(+)-3-CARENE 
SO - TCI (catalog No. : C0047) 
PR - 25 ml 3150 Japanese Yen 

-265-
co - (+)-3-CARENE 99%/1S-3,7,7-TRIME'l'HYLBICYCLOl4.i.O)HEPT-3-E.NE 
so - FLUKA (catalog No.: 21986) 
PR - 25 ml 135.00 Swiss Francs 

~ ml 32.00 Swiss Francs 

-266-
CD - 2-CARENE/3,7,7-'l'RIMETHYLBICYCL0(4.1.0)-HEPT-2-ENE 
SO· - ALDRICH (Catalog No.: 23238-6) 
PR - Price Available from Supplier 

-267-
CD - 2-CARENE 
so - BADER (catalog No.: S4&07S-3) 
PR - Price Available from Supplier 

-268-
co - ( +)-?.-CARENE 91\/( 15)-3, 7, 7-TRIKETIJYLBICYr.L0( 4. l .O)H~PT-2-ENE 
so - FLUKA (catalog No.: 21984) 
PR - 5 ml 32.00 Swi~s Francs 

25 ml 135.CO Swiss Francs 

-2&9-
CD - 2-CARENE 95% 
SO - TCI (Catalog No.: T120&) 
PR - Price Availr.ble from Supplier 

-270-
CD - 1,5,9-TRIMETHYL-1,5,9-CYCLODODECATRIENE,M.I. 
so - BADER (Catalog No.: 545266-1) 
PR - Price Available from Supplier 
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-271-
CD - 1,5,Y-TRIMETHYL CYCLOOODECATRIENE 
so - K' K (Catalog No.: 27281) 
PR - 100 9 24.00 US Dollars 

··212-
CD - 1,5,9-TRIMETHYL-l,5,9-CYCLODODECATRIENE,M.I. 
so - P & B (catalog No.: T27168) 
PR - 100 g 48.00 US Dollars 

-273-
CD - 1, 5, 9-TRIME'l'HYLCYCLODODECATRIEHE 
so - TCI (catalog No.: T0448) 
PR - 25 .i. 4400 Japanese Yen 

-274-
a> - ALPHA-HUMULENE/ALPHA-CARYOPHYLLENE 
so - SIGMA (catalog No.: 85887) 
PR - J ml 10.70 Pounds SterliOCJ 

5 ml 42.40 Pounds Sterling 

-??5-
CD - ALPHA-HUMULENE 
so - FJ..tJKA (catalog No.: 53675) 
?R - 5 ml 105.00 Swiss Francs 

1 ml 30.00 Swiss Frdncs 

-27&-
CD - ALPHA-CARYOPHYLLENE 95,/ALPHA-HUMULENE 
SO - TCI (Cc.tC11og No.: C0957) 
PR - 1 ml 10300 ~apanese Yen 

-271-
CD - CIS,TRANS-1,5-CYCLODECADIENE 90\ 
5(1 - FLUKA (Catalog No. : 28704) 
PR - 50 rol 135. CO Swiss 1''rancs 

10 ml 35.00 Swiss F'rancs 

-278-
co - TRICYCI.0(5.1.0-2.&}DECANE 98'/~TRAHYDRODICYCLOPENTADIENF. 
SO - ALDRICH (Catalog No.: 16427-5) 
PR - JOO g 10.35 US Dollars 

SOO 9 27.35 US Dollar~ 

-2·19-
CD - TETRAHYDRODICYCLOPENTADIENE 98' 
so - COI.UHBIA (catalog No.: T-08&0) 
PR - 100 g 7.00 US Dollars 

SOO CJ 20. 00 US Dollars 



··280-
CD - TCD-HYDROCARBON A 
so - HOECHST (catalog No.: 0444) 
PR - Price Available from Supplier 

-281-
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CD - TCD-HYDR~CARBON A/TRICYCLOIS.2.1. 2,6)DECANE 
SO - HOECHS't (Catalog No.: 51171.1) 
PR - Price Available from SUpplier 

-282-
CD - TETRAHYDRODICYCLOPENTADIENE 
SO - K & JC (Catalog No.: 8949) 
PR - 100 g 92.00 us Dollars 

-283-
CD - TETRAHYDRODICYCLOPEN'l'ADIENE 97,/TRICYCL0(5.2. l.0-2,6)DECANE 
so - TCI (catalog No.: T0409) 
PR - 25 g 1200 Japanese Yen 

500 g 13400 Japanese Yen 

-'284-
CD - TETRAHYDRODICYCLOPENTADIEHE,M.I. 98%/TRICYCLODECANE 
SO - WILEY (Catalog No.: 8470.00) 
PR - Price Available from Supplier 

-285-
CD - TETRAHYDRODICYCLOPENTADIENE,M.J. 98% 
so - WILEY (Catalog No.: 8470.00-1) 
PR - 1 9 8. 00 US Dollars 

-286-
CD - (-)-ISOLONGIFOLINE 

98%/(lR)-2,2,7,7-TE'l'RAMETHYLTRICYCL0(6.2.l.0-3.7)UNDEC-5-ENE 
50 - FI.UKA (Catalog No. : 58924) 
PR - 1 ml 25.00 Swiss Franc~ 

5 ml 90. 00 Swiss :F'rancs 

-287-
CD - (+)-AROMADENDRENE 
SO - FLUKA (Catalog No.: 11067) 
PR - 5 ml j1.00 swiss Francs 

25 ml 120.00 Swiss Francs 

-288-
CD - (-)-ALLOAROMADENDRENE 98%/(-)-ALLO-AROMADENDRENE 
SO - FLUKA (Catalog No.: 05080) 
PR - l 

-289-
co - ( +)··LEDENE 97\ 
SO - FLUKA (Catalog No.: &1770) 
PR - ~ ml 75.00 Swiss Francs 

25 ml 28!1.00 Swiss Francs 
' 
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Parl 2: 

-1-
AC - 537218 (Update: 8702) 
SO - CHEMALOG (Catalog No.: 15-1388-00} 
CD - BUTYLA'i'ED HYDROXYANISOLE 97\/BHA 
RN - 25013-16-5 
PR - 250 g 10. 00 US Dollars 

-2-
AC - 78531 (Update: 8802) 
so - J'l' BAKER (catalog No.: 3930) 
CD - SODIUM TAR'l"RATE,DIHYDRA'l'E ACS 
MF - C4H4-HA206 
RN - 868-18-8 
WLN - OVYQYQVO '-NA- 2 "2820 
PR - 113 kq Price Available from Supplier 

500 g 47.60 US Dollars 
2.5 kg 169.90 US Dollars 

-3-
AC - 70277 (Update: 8802) 
so - ALDRICH (catalog No.: 24062-1) 
CD - CITRIC ACID,ANHYDROUS 99\ 
MF - C6H807 
RN - 17-92-9 
WLN - QVlXQVQlVQ 
PR - Price Available from Supplier 

-4-
AC - 70277 (Update: 8802) 
so - ALDRICH (catalog Ho.: 25127-S) 
CD - CITRIC ACID,ANHYDROUS 99.5\ ACS 
MF - C6H807 
RN · 77-92-9 
WI~ - QVlXQVQlVQ 
PR - Price Available from Supplier 

-5-
AC -· 1 70277 (Update: 8802) 
so - ALDRICH (catalog No.: C08315-5) 
CD - CITRIC ACID,ANHYDROUS 99\ 
MF - C6H807 
RN - 77-92-9 
WLN - QVlXQVQlVQ 
PR Price Available from Supplier 

-6-
AC - 10277 (Update: 8802) 
SO - BDH (Catalog No. : 27984) 
CD - CITRIC ACID 99\ GPR 
MF - C6H807 
RN - 77-92-9 
WLN - QVlXQVQlVQ 
PR - 500 g 5.20 Pounds Sterling 
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_\ kg 19.90 Puunds Sterling 

-7-
~c - 10111 (Update: 8802) 
SO - CHEMALOG (Catalog No.: 22-9220-00) 
'::D - CITRIC ACID 99\ 
MF - C6H807 
RN - 77-92-9 
WLN - QVlXQVQlYQ 
PR - Price A"Vailable frcm Supplier 

-8-
AC - 70277 (Updat:e: 8802) 
so - IMCS'l'ER (catalog Mo. : 
CD - CITRIC ACID 99% 
MF - C6H807 
RN - 71-92-9 
NLN - QVlXQVQlVQ 

4238) 

PR - 1 kg 
s kg 

4.90 Pounds sterling 
18.70 Pounds Sterling 

-9-
AC - 70277 (Update: 8802) 
SO - P & B (Catal09 No.: C23140) 
CD - CITRIC ACID 
MF - C&H807 
RN - 17-92-9 
WLN - QVlXQVQlVQ 
PR - " kg 33. 00 US Dollars 

-10-
AC - 70277 (Update: 8802) 
so - D-SCHUCH (catalog No. : 818707) 
CD - r.JTRIC ACID 99%/HYDROXYTRICARBALLYLIC ACID 
MF - C&H807 
RN - 77-92-9 
Wl.N - QVJXQVQlVQ 
PR - l kg 19.~0 Deutsche Harks 

-11-
AC - 70277 (Update: 8802) 
so - PROLABO (catalog No.: 20 273) 
CD - CITRIC ACID,MONOHYDRATE 99~ 
MF - C6H807 
RN - 17-92-9 
WLN - QVlXQVQlVQ &&820 
PR - Price Available f rOlll Supplier 

-12-
AC - 70277 (Update: 8802) 
SO - PROLABO (Catalog No.: 20 275) 
CD - CITRIC ACID,MONOHYDRATE 99\ 
MF - C6H807 
RH - Tl-9:?.-9 
WLN - QVlXQVQlVQ &&H20 
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PR - Price Available from Supplier 

-13-
AC - 70277 (Update: 8802) 
SO - PROLABO (Catalog No.: 20 27£>) 
a> - CITRIC ACID,HONOHYDRATE 99.7~ AR 
MF - C6H807 
RN - 77-92-9 
WLN - QVlXQVQlVQ &&820 
PR - Price Available from supplier 

-14-
AC - 70227 (Update: 8802) 
SO - ALl>RICJI (Catalog No.: 24002-8) 
a> - 2,6-Dl-TER'l'-BOTYL-4-llETBYLPHEROL 99' 
MF - Cl5H240 
RN - 128-37-0 
WLN - lXl&l&R BQ El CXl&l'l 
PR - 50 g 10.80 US Dollars 

-15-
AC - 70227 (Update: 8802) 
SO - ALDRICH (Catalog No.: 004740-4) 
a> - 2,£>-DI-TERT-BUTYL-4-METHYLPHENOL 991\ 
MF - Cl5H240 
RN - 128-37-0 
WLN - iXl&l&R BQ El 
PR - SOOg 

1 kg 

-16-

CXl&l&l 
11.00 us Dolla~s 
18.75 US Dollars 

AC - 70227 {Update: 8802) 
SO - ALFA (Catalog No.: 18695) 
CD - 2,£>-DI-T-BUTYL-4-METHYLPHENOL 99%/BHT/2,6-Dl-T-BU'l'YL-P-CRESOL 
MF - C15H240 
RN - 128-37-0 
WLN - lXl&l&R BQ El 
PR - 500 g 

1 kg 

-17-

CXl&l&l 
10.20 US Dollars 
17.00 us Dollars 

AC - 70227 {Update: 8802) 
SO - APIN (Catalog No.: 04140) 
r.D - 3,5-DI-TERT-BU'l'YL-4-HYDROXYTOLUENE 
MT' - Cl5H240 
RN - 128-3°/-0 
WLN - lXl&l&R BQ El CXl&l&l 
PR - Price Available from supplier 

-18-
AC - 10227 (Update: 8802) 
SO - BAYER {Catalog No : 12.10) 
CD - 2,b-DJ-TERT-BUTYL-P~CRESOL 

MF - C1SH240 
RN - 128-37-0 



WLN - lXl&l~R BQ EJ CXl'l'l 
PR - Price Available from SuppliPr 

-19-
AC - ·. 112n (Update: 8802) 
SO - BDH (Catalog No.: 28061) 
CD - 2,6-DI-BUTYL-PARA-CRESOL GPR 
MF - C15H240 
RN - 128-31-0 
WLH - lXl'l'R BQ El CXl'l'l 
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PR - S kg Price Available from Supplier 
500 g 11.30 Pounds Sterling 

-20-
'AC - 10227 (Update: 8802) 
so - al!MALOG (catalog llo.: 15-1389-00) 
CD - BU":."YLATED HYllROXn'OLUDIE 37,/mft'/2,6-DI-T-BUTYL-4-llE1HYLPHENOL 
MF - Cl5H240 
RN - 128-31-0 
WLN - lXU.l&R BQ El C.XlU'l 
PR - 500 9 9.00 US Dollars 

-21-
AC - 70227 (Update: 8802) 
SO - FISHER (Catalog No.: 02204) 
CD - 2,6-DI-TERT-BUTYL-P-CRESOL 
MF - ClSH240 
RN - 128-31-0 
111.N - lXl'l'R BQ El CXl'l'l 
PR - 500 g 23.10 US Dollars 

-22-
AC - 70227 (Update: 8802\ 
SO - FISONS (Catalog No.: D/1J45~ 
CD - 2,6-DI-TERT-BUTYL-P-CRESOL 
MF - Cl5H240 
RN - 128-3"1-0 
WLH - lXl,l&R BQ El CXl,l&l 
PR - 500 g 12.J9 Pound~ Sterling 

-23-
AC - 70227 (Update: 8802) 
SO - FLUKA (Catalog No.: 34750) 
~'D - 2,6-01-TERT-BUTYL-P-CRESOL 
MF - Cl5H240 
RN - 128-37-0 
WLN - lXl~l&R BQ El 
PR - l kg 

I -24-

5 kg 
~so 9 

CXl&l&l 
30.00 

125.00 
10.00 

I AC ., 10211 ' (Update: 8802) 

Swiss Francs 
Swiss Francs 
Swiss Francs 

, so .. KODAK 1 (Catalog ~o.: 118 1171) 
I CD .. 2,6-Dl~TERT-BUTYL-P-CRESOL PRACT 



MF - ClSll240 
RN - 128-37-IJ 
VJ.II - lXl&l&R BQ El CXl'l'l 
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PR - ~00 9 19.80 US Dollars 
l kg 46.40 US Dollars 

-25-
AC - 70227 (Update: 8802) 
so - P & B (catalog No.: 011900) 
a> - 2 • 6-DI-TERT-BUTYL-4-METHYLPHENOL 98\./BUTYLATED HYDROXYTOLUEllE 
MF - ClSH240 
RH - 128-37-0 
VI.II - lXl&l&R BQ El CXl&l'l 
PR - 1 kg 13. SO US Dollars 

-26-
AC - 70227 (Update: 8802) 
so - RIEDEL (catalog No.: 65176) 
CD - 2,6-DI-'l"ERT-BOTYL-ME'l'HYLPHENOL 
MF - C-158240 
RN - 128-37-0 
WLN - lXl&l&R :Q El CXl&l&l 
PR - Price Available f ran Supplier 

-27-
AC - 70227 (Update: 8802) 
so - D-SCHUCP (catalog No.: 822021) 
CD - 2,6-DI-TERT-BU'l"YL-4-METHYLPHEHOL 
MF - Cl5H240 
RN - 128-37-0 
WLN - lXl&l&R BQ El CXl&l&l 
PR - SOOg 

2.5 kg 
25 kg 

22.00 Deutschg Marks 
91.50 Deutsche Marks 

Price Available from Supplier 

-28-
AC - 707.27 (Update: 8802) 
so - SHEIJ.. (catalog No.: I-01) 
CO - IONOL CP 99\./BHT/2,6-DI-TERT-BUTYL-4-HETHYI. PHENOL 
MF - Cl5H240 
RN - 128-37-0 
VLN - lXl,l&R BQ El CXl&l&l 
PR - Price Available fran Supplier 

-29-
AC - 70227 (Update: 8802) 
SO - SIGMA (Catalog No. : B1378) 
CD - BUTYIATED HYDROXYTOLUENE/BHT/2,6-DI-TERT-BUTYL-P-CRESOL 
MF - Cl5H240 
RN - 128-37-0 

I 

WLN - ,lXl&l&R BQ El 
~ - I 1 ky 

I soo .; 
I 100 9 

CY.l:.l&l 
17.&0 
10.90 
4.00 

Pounds Sterling 
Pounds Sterling 
Pounds Sterling 

• 
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-10-
AC - 70227 (Update: 8802) 
SO - TCI (Catalog No.: 00228) 
CD - 2 .. 6-Dl-TERT-BUTYL-P-CRESOL 99'/BUTYL HYDROXY TOWENE/HYDROXY 

BUTYL TOLUENE 
MF - ClSH240 
Rli - 128-37-0 
WI.It - 1X1'1'R BQ El CX1'1(.l 
PR - 25 g 500 Japanese Yen 

500 g 2650 Japaaese Yen 

-31-
AC - 70227 (Update: 8802) 
SO - 'l'RAHSVLD (Catalog llo.: D2020) 
CD - 3,5-DI-TERT-BOTYL-4-HYDROXYTOLUENE 97\ 
MF - Cl5H240 
RR - 128-37-0 
WLN - lXl(.l(.R BQ El CXl,l(.l 
PR - 250 g 19. 00 US Dollars 

-32-
AC - 70227 (Update: 8802) 
SO - WILEY (Catalog No.: 0985.80) 
CD - 2,6-DI-TERT-BUTYL-4-METHYLPRENOL 99%/2,6-Dl-'l'ERT-BUTYL-P-CRESOL 
MF - Cl5H240 
RN - 128-37-0 
WLN - lXl,l&R BQ El CXl&l&l 
PR - Price Available from supplier 

-33-
AC - 52892 (Update: 8802) 
SO - 1'"WXA (Catalog No. : 89560) 
Cl> - ~+)-GAMMA-TOCOPHEROL 91% 
MF - :::28H4802 
RN - 54-28-4 
~ - 'J'E>6 BOT'J C3Yl&3Yl&3Yl'l Cl HQ 11 Jl '&(+) FORM 
PR - 50 mg 105.00 Swiss Francs 

10 ing 30.00 SWiss Francs 

-34-
AC - 43804 (Update: 8801) 
SO - APIN (Catalog No.: 07298) 
CD - BUTYIATED HYDROXY ANISOLE/3-TERT-BUTYL-4-HYDROXYANISOLE 
MF - C11H1602 
RN - 25013-16-5 
WLN - lXl'l'R XO XOl 
PR - Price Available from Supplier 

-35-
AC - 43804 (Update: 8801) 
SO - BDIJ (Catalog No.: 27515) 
t.'D - BUTYIATED HYDROXYANISOLE 
MF - Cl1Hl602 
RN - 25013-16-5 ' 
WLN - lXl&l'R XO 'XOl 
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PR - 5 L-9 

100 g 
l kq 

Price Available frotn Supplier 
11.20 Pounds Sterling 

Pric~ Available from SuppJier 

-36-
AC - 43804 (Update: 8801) 
so - FISOHS (catalog llo.: B/5270) 
CD - BUTYLATED HYDROXYANIS.">LE 
llF - Cl1Hl602 
RN - 25013-16-5 
WI.II - lXl'l'R XQ XOl 
PR - 100 g 12. 92 Pounds Sterling 

-37-
AC - 43804 (Updat:e: 8801) 
SO - P' B (catalog Ho.: 829215) 
CD - TBRT-BUTYLHYDRmtYMISOLE 
MF - CllH1602 
RN - 25013-16-5 
WI.II - lXl&l&R XQ XOl 
PR - 100 g 32.00 US Dollars 

-38-
AC - 43735 (Update: 8802) 
SO - FJ..lJKA (Catalog No.: 20021) 
CD - 3-TERT-BUTYL-4-HYDilOXYANISOLE 98\ 
tW - Cl 1Hl602 
RN - 121-00-6 
WLN - lXl&l&R BQ EOl 
PR - 100 g 

500 9 

-39-

20.00 Swiss Francs 
75.00 Swiss Francs 

AC - 43735 (Update: 8802) 
so - K' K {CaLalog No.: 3270} 
CD - 'l'ERT-BUTYLHYDROXYANISOLE TECH 
MF - CllH1602 
RN - 25013-16-5 
WLH - lXl~l&R BQ EOl 
PR - 100 g )3.50 US Dollars 

-40-
AC - 43735 (Update: 8802) 
so - PROIABO (catalog No.: 22 135) 
CD - 3-TERT-EUTYL-4-HYDROXYANISOLE '18\ 
MF - Cl1Hl602 
RN - 121-00-6 
WLN - lXl,l&R BQ EOl 
PR - 25 g 92.40 French Francs 

-41-
AC - 43735 (Update: 8802) 
SO - D-SCHUCH (Catalog No.: 820246) 
CO - 2-TERT-BUTVL-4-METHOXYPHENOL 
t4F - Cl 1Hl602 



R~ - 121-00-6 
W".>I - lXl,l&R BQ E~l 
PR - Price Available from Supplier 

-42-
AC - 43735 (Update: 8802) 
SC: - RIEDEL (catalog No.: 62252) 
t'D - 2-TERT-BUTYL-4-KETHOXYPHEHOL 
RF - CllH1602 
RN - 121-00-6 
WLN - lXlU'R BQ EC>l 
PR - Price Available fr<m supplier 

-43-
AC - 43735 (UpcJate: 8802) 
so - TCI (catalog No.: 80723) 

- 209 -

a> - 4-HYDROJY-3-n:RT-BUTYLAHISOLE 9m/BUTYL HYDROXY ANISOL 
MF - CllH1602 
RN - 25013- lG-5 
WLN - lXl,l&R &i} EOl 
PR - 25 9 

soo 9 

-44-

900 Japanese Yen 
11300 Japanese Yen 

AC - 32875 (Update: 8802) 
SO - KODAK (Catalog No.: 118 7962) 
CD - D-GAI'" \-'l'OLOPHEROL 
MF - C28H51t02 
RN - 54-28-4 
WLN - Tb6 BOTJ C3Yl,3Yl,3Yl&l Cl HQ 11 Jl 
PR - 100 1119 57.75 US Dollars 

-45-
AC - 32875 (Update: 8802) 
SO - FISHER (Catalog Ho.: 1187;62) 
CD - D-GJ\MMA-TOCOPH'E"q,OL 
MF - C28H5402 
RN - '>4-?8-4 
~'"LN - T66 BOTJ C3Yl&3Yl&3Yl&l Cl HQ 11 Jl &&D FORM 
PR - 100 mg 54.85 US Dollars 

-46-
AC - 32872 (Update: 8802) 
so - KODAK (Catalog No.: 838 1337) 
CD - D-DELTA-TOCOPHEROL 93% 
MF - C27H4602 
RN - 119-13::-1 . 
fiJ ?• - T66 BOO'&J C3Yl&3Yl&3Yl&l Cl HQ Jl "D FORM 
PR - 100 mg 74.50 US Dollars 

-4"/-
AC - 32869 (Update: 6802) 
SO - JT 81\KE.R (Cntalog No.: 0577) 
CD - VITAMIN E 96\ lJSP/OL-ALPHA-TOCOPHEROL ' 
HF 09H5002 



- 210 -

RH - 1406-18-4 
WLN - T66 HOTr.J C3Yl&3Y1'3'il&l Cl Gl HQ 11 Jl 
PR - soo 9 1qo.so us Dollars 

-48-
AC - 24323 (Update: 8802) 
so - ALDRICH (catalog No.: A09290-2) 
CD - L-ASCORBIC ACID 99,/VITAllIN C 
MF - C6H806 
RN - 50-81-7 
WLR - T50V EHJ CQ DQ EYQlQ 
PR - 2 kg 44 . 00 US Dollars 

100 g 7.20 US Dollars 
500 g 21.85 US Dollars 

-49-
AC - 24323 (Update: 8802) 
SO - FISONS (Catalog No.: A/8880) 
CD - L-ASCORBIC ACID 
MF - C6H806 
RN - 50-81-7 
WJ.N - 'l'SOV EHJ CQ DQ EYQlQ 
PR - 100 g 4.56 Pounds Sterling 

500 g 15.34 Pounds Sterling 

-50-
AC - 24323 (Update: 8802) 
SO - FISONS (Catalog No.: A/8882) 
CD - L-ASCORBIC ACID 99.7~ AR/VITAMIN C 
MF - C6H806 
RN - 50-81-7 
WLR - 'l'SOV F.HJ CQ DQ EYQlQ 
PR - 500 9 19.16 Pounds St.erling 

100 g 5.98 Pounds Sterling 

-51-
~c - i4323 (Update: 8801) 
.50 - 1'1.UXA (catalog Ho. : 95209) 
CD - VITAMIN C 99.5\ AR/ASCORBIC ACID 
MF - C&H806 
RN - 50-81-7 
WLH - TSOV EHJ CQ DQ EYQlQ 
PR - 250 9 40.00 Swiss Francs 

1 kg 130.00 Swiss Francs 
50 g 12.00 Swiss Francs 

-S2-
AC - 24323 (Update: 8802) 
SO - 'FIJJJCA (Catalog No.: 95210) 
CD - VITAMIN C 
MF - Ct>H806 
RN - 50-81-7 
WLN - 'J'SOV F.HJ CQ DQ EYQ 1 Q 
PR - 50 9 8.00 Swiss francs 

l kg 80.00 Swjss Franr.s 



• 

- 2ll -

250 9 24.00 S..-iss Francs 

-S3-
AC - 24323 (Update: 8802) 
50 JT BAKER (Catalog No.: 0936) 
CD - ASCORBIC ACID,POWDER 20-200 MESH 99\ USP 
MF - C6H806 
RN - 50-81-7 
WLN - TSOV EHJ CQ DQ EYQlQ 
PR - 500 g 44.65 US Dollars 

1 kg 81.25 us Dollars 

-54-
AC - 24323 (Update: 8802) 
SO - J - ASCORBi~ ACID,POWDER 200-235 KE..~ 99\ USP 
MF - C6H806 
RN - 50-81-7 
WLN - 'i'SOV EHJ CQ DQ EYQlQ 
PR - 500 g 71.70 US Dollars 

1 kg 1~8.90 US Dollars 

-5S-
AC - 24323 (Update: 8802) 
SO - JT BAKF.R (Catalog No.: 0938) 
CD - ASCORB!C ACID,GRANULES 20-80 MESH 99\ USP 
MF - C6H806 
RN - 5".l-81-7 
WLN - T50V EHJ CQ DQ EYQlQ 
PR - 25 g 8. 75 US [ Jllars 

j kg 73.40 US Dollars 
500 9 43.35 US Dollars 
125 g 21.20 US Dollars 

-56-
AC - 24323 (Update: 8802) 
so - K' K (C~talog No.: 12056) 
CD - VITAMIN C 
MF - C6H806 
RN - 50-81-7 
Wl..N - TSOV EHJ CQ DQ EYQlQ 
PR - l kg 99.00 us Dollars 

-57-
AC - 24323 (Update: 8802) 
SO - I.ANCSTER (Catalog No.: 538!i) 
CD - I.-( t )-ASCORBIC ACID/VITAMIN C 
MF - C6H806 
RN - 50-81-·i 
WLN - TSOV EHJ CQ DQ F.YQlQ 
PR - 250 9 4.00 Pound~ Sterling 

1 kg 14.90 Pounds Sterling 

-SB-
AC - ~41]3 (Update: 880]) 
SO - P • B (Calalog No.: A35890) 



rn - 1.-ASCORBIC ACID/VITAMIN C 
Mf - C6H806 
RN - 50-81-7 
ilLN - ':'50V EHJ CQ DQ EYQlQ 

- 212 -

~R - 500 g 23.00 US Dollars 

-59-
AC - 24323 (Update: 8802) 
SO - OIEMALOG (Catalog No.: 08-0160-00) 
CD - L-(+)-ASCORBIC ACID 97,/VITAMIN C 

MF - C6H806 
RN - 50-81-7 
VLN - T"".>OV ERJ ~· DQ EYQlQ ~r.L (+) FORM 
PR - 500 g 10.00 US Dollars 

100 g 4.00 us Dollars 

-60-
AC - 24323 (Update: 8802) 
SO - JT BAKER (Catalog No.: B581) 
CD - L-(+)-ASCORBIC ACID,PCADER 
MF - C6H806 
RN - 50-81-7 
WLN - TSOV EHJ CQ DQ EYQlQ &&L (+) FORM 
PR - 100 9 16.05 US Dollars 

500 g 52.55 US Dollars 

-61-
AC - 24323 (Update: 8802) 
SO - M & B (Catalog No.: AL285) 
CD - L-(+)-ASCORBIC ACID 
MF - C&H006 
RN - 50-81-7 
WLN - T!iOV EHJ CQ DQ EYQlQ &&L (+) FORM 
PR - 25 g 2.53 Pounds Sterling 

100 g 4.07 Pounds Sterling 

-62-
~c - ~4323 (Update: 8802) 
SO - t'.AYBRIDG (Catalog No.: 99-807) 
CD - L-(+)-ASCORBIC ACID 
MF - C6H806 
JcN - S0-81-7 
WLN - TSOV t:H,1 CQ DQ EYQlQ &&L ( +) FORM 
PR - 1 kg 13.00 Pounds St~rling 

-&3-
AC - 24323 (Update: 8802) 
SO - FISHER. (Catalog Ho.: A&l) 
CD - L-ASCORBIC ACID 99\ ACS 
MF - C&HSO& 
RN - 50-81-7 
~'LN - 'l'SOV EHJ 
PR - 25 g 

100 g 

CQ DQ EYQlQ &&L FORM I 

B.60 US Doll~rs 
23.20 US Ooll~rs 



-EA-
kC - 24313 (Update: 8802) 
SO - SIGMA (Catalog No.: Al417' 
CD - L-ASCORBIC ACID 99\ ACS 
MF - C68806 
RN - 50-81-"/ 
WI.II - TSOV EHJ CQ DQ EYQlQ li&L FORM 

- 213 -

PR - 100 9 8.90 Pounds Sterling 
500 g 35.00 Pounds Sterling 

-65-
AC - 24323 (Update: 8802) 
SO - VICKERS (Catalog No.: 1569) 
CD - L-ASCORBIC ACID 99%/VITAMIN C 
MF - C68806 
RN - 50-81-7 
WI.II - T50V EHJ CQ DQ EYQlQ &&L FORM 
PR - 100 9 3.85 Pounds Sterling 

500 g 13.30 Pounds Sterling 

-66-
AC - 24323 (Update: 8802) 
50 - VICKERS (Catalog No.: 1827) 
CD - 1.-ASCORBIC ACID 99. 7\ AR/VITAMIN C 
MF - C6H806 
RN - 50-81-7 
WLN - 'l'SOV EHJ CQ DQ EYQlQ &&L FORM 
PR - 100 g 5.40 Pounds Sterling 

500 g 17.01 Pounds Sterling 

-67-
AC - 24323 (Update: 8802) 
SO - BDH (Catalog No.: 10303) 
CD - L-ASCORBIC ACID AR 
MF - Cf>H806 
RN - 134-03-2 
\fLN - TSOV EHJ CQ DQ F.YQlQ &&L FORM ANALAR 
PR - 25 g 3.20 Pounds Sterling 

100 g 5.90 Pounds Sterling 
SOO g 18.40 Pounds sterling 

-68-
AC - 24323 (Update: 8802) 
SO - P & B (Catalog No.: C00930) 
CD - CALCIUM L-ASCORBATE 
MF - C&H806 
RN - 5743-27-1 
WLH - TSOV FJiJ CQ DQ EYQlQ &&L FORM CA SALT 
PR - l kg 30.50 US Dollars 

-69-
AC - 24323 (Update: 8802) 
SO - BDH (Catalog No.: 44219) 
CD - L-ASCORB'Ic ACID SODIUM SALT' 
MF - C&H806 
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RN - 50-81-7 
W:..N - TSOV fJiJ CQ DQ EYQJQ &&L l-""ORM NA SALT 
PR - 100 g 4 .00 Pounds Sterlinq 

-70-
AC ·· 24323 (Update: 8802} 
so - K & K (catalog No. : 15697) 
CD - SODIUM L-ASCORBATE 
MF - C6H80£> 
RN - 50-81-7 
WLN - TSOV EHJ CQ DQ EYQlQ &'1. FORM NA SALT 
PR - 1 kg 99.00 US Dollars 

-71-
AC - 24323 (Update: 8802) 
so - ALFA (catalog No.: 11188) 
CD - L-ASCORBIC ACID 
MF - C6H006 
RN - 134-03-2 
WLN - '!'SOV FJIJ CQ DQ EYQlQ &&L l''ORM 
PR - 2~0 9 23.00 Swiss Francs 

1 kg 75.00 Swiss Francs 

-72-
AC - 24323 {Update: 8802) 
so - PROLl\BO (catalog No.: 27 688) 
CD - SODIUM L-(+)-ASCORBATE 99\ 
HF - C6H806 
RN - 134-03-2 
tlUf , TSOV FJIJ CQ DQ ?:YQlQ &&NA SALT 
PR - 250 9 129.00 French Francs 

··73-
AC - 24323 (Update: 8802/ 
SO - ALDRICH (Catalog Ho.: 26855-0) 
CD - L-A~ )RBIC ACID SODIUM SALT 99\/SODIUM ASCORBATE 
MF - CbH806 
RN - 134-0J-7. 
WLN - '1'50V EHJ CQ DQ EYQlQ &&NA SALT L FORM 
PR - 100 g 4. 75 US Dollars 

500 9 16.25 US Dollars 

-74-
AC - 24323 (Update: 8802) 
SO - CHEMALOG (Catalog No.: 08-0260-00) 
CD - I.-ASCORBIC ACID SODIUM SALT 97\ 

MF - C6H806 
RN - 134-03.;2 
WLN - TSOV EHJ CQ DQ EYQlQ &&NA SALT L FORM 
PR - l kg 25.00 us Dollars 

100 9 4. 00 US O<.;l.lcsni 

-75-
AC - 2432J (Update: 6~02) 
SO - TCl (Catf\log No.: A0539) 

, 



' 
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CD - CORJPllOSPHIN OiSODIUM L-ASCORBATE 
MF - C£.H006 

RN - 134-03-7 
WI..~ - '1'50V EHJ CQ DQ EYQlQ &&NA SALT L FORM 
PR - 25 9 1100 Japanese Yen 

500 9 10500 Japanese Yen 

-76-
AC - 24323 (Update: 8802) 
SO - M & B (Catalog No.: SL1365) 
a> - SOOIUM L(+)-~RBA'l'E 
MF - C6H806 
RN - 134-03-2 
WLN - i'SOV !HJ CQ DQ EYQl\.) &&XYLO FORM NA SALT 
PR - ~50 g 10.33 Pounds Sterling 

-17-
AC - 24323 (Updat~: 8802) 
SO - PROLABO (Catalog Ho.: 20 150) 
CD - L-(+)-ASCORBIC ACID 99.7% AR 
MF' - C6H806 

RN - 50-81-7 
WLN - TSOV EHJ CQ DQ EYQlQ &&XYLO L ( '") FORM 
PR - 250 g 226.00 Frer.ch Francs 

-78-
AC - 24323 (Update: 8802) 
SO - PROLABO (Catalog Ho.: 20 155) 
CD - L-(+)-ASCORBIC ACID 
MF - C6H806 
RN - 50-81-7 
WLN - TSOV EHJ CQ DQ EYQlQ &&XYLO L (+) FORM 
PR - 250 g 80.40 French Francs 

1 kg 243.00 French Francs 

-79-
AC - 24322 (Update: 8802) 
SO - ALF'A (Catalog No.: 14536) 
CD - ASCORBYL PALMITATE 99\ 
MF - C22H3807 
RN - 137-66-6 
WJ.N - TSOV EHJ CQ DQ EYQ10Vl5 
PR - 500 g 87.40 US Dollars 

100 g 24.60 us Dollars 

-80-
AC - 24322 _(Update: 8802) 
so - AIDRICH (Catalog No.: 2~112-9) 
co - !.-ASCORBIC ACID 6-PALMITATE 97\ 
MF - C22H3807 
RN - 137-66-6 
WLN TSOV EHJ CQ DQ EYQlOVlS &&L FORM 
PR - 100 g 15.00 UP. Oollars 

-81-
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A.C - 2(322 \Update: 8802) 
so - CHEKAJ...QG (Catalog No.: 08-0380-00) 
CD - L-ASCORBYLPlt.LMlTATE 97\ 
MF - C22H3A01 
RN - 137-66-6 
wt..~ - TSOV EHJ CQ DQ EYQlOVlS &&L FORM 
PR - 25 g 6.00 US Dollars 

100 g 16.00 US Dollars 

-82-
AC - 24322 (Update: 8802) 
so - k"'LUKA (catalog No.: 76183) 
CD - 6-0-PAUUTOYL-L-ASCORBIC ACID 99%/ASCORBYLPALMITATE 

MF - C22H3807 
RN - 137-66-6 
WLN - TSOV EHJ CQ DQ EYQlOVlS "L FORM 
PR - 25 g 8.00 Swiss Francs 

100 g 25.00 Swiss Francs 

-83-
AC - 24322 (Update: 8802) 
SO - K & K (Catalog No.: 15698) 
CD - T_.-ASCORBYL PALMITATE 
MF - C22H3807 
RN - 137-66-6 
WLN - T50V EHJ CQ DQ EYQ10Vl5 &&L FORM 
PR - 10 g 16. 50 US Dollars 

-84-
AC - 24322 (Update: 8802) 
SO - KOCH LT (Catalog No.: 10463) 
CD - L-ASCORBYL PALMITATE 
MF - C22H3807 
RN - 137-E.6-6 
WLN - T~OV EHJ CQ DQ EYQ10Vl5 &&L FORM 
PR - 25 g 5.75 Pounds Sterling 

l 00 g 22. 00 Pounds St er ling 

-85-
AC - 24322 (Update: 8802) 
SO - P & B (Catalog No.: A35900) 
CD - L-ASCORBYL PALMITATE 
MF - C22H3807 
RN - 137-66-6 
WLN - T50V EHJ CQ DQ EYQlOVlS &&L FORM 
PR - 20 g 27. 00 US Dollars 

-86-
AC - 24322 (Update: 8802) 
SO - TCI (Catalog No.: A0540) 
CD - I.-A.<;CORBYL PALMITATE 98\ 
MF I - C22H3807 
RN, - 137-66-6 
WLN - TSOV EHJ CQ DQ EYQlOVl 5 &&L Jo'ORM 
PR, - 25 g 14700 Japanese Yen 

, 



' 

.. 
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-87-
AC - i5o3b (Update: 8802) 
SO - D-SCHUOI (Catalog No.: 618531) 
CD - (2R,3R)-(+)-TARTARIC ACID 99\/L-TARTARIC ACID 
HF - C4Hb06 
RN - 97-69-4 
WLN - QVYQYQVQ &&2R 3R ( +) I :>RM 
PR - 500 g 22.00 Deutsche Marks 

-88-
AC - 15636 (Update: 8802) 
so - ALDRICH (catalog No.: 25138-0) . 
CD - L-TARTARIC ACID 99\ ACS/(2R,3R)-(+)-TARTARIC ACID/NATURAL 

TARTARIC ACID 
HF - C4H606 
RN - 87-69-4 
WLN - QVYQYQVQ &&L {+) FORM 
PR - Price Available from Supplier 

-89-
hC - 15o3& (Update: 8802) 
so - AIDRIOi (catalog No.: TOOOl0-9) 
CD -_: L-TAR'l'ARIC ACID 99\/(2H,3R)-(+)-TARTARIC ACID/NATURAL TARTARIC 

ACID 
HF - C4H606 
RN - 87-69-4 
WLN - QVYQYQVQ &&L ( +) FORM 
PR - Price Available from Supplier 

-90-
AC - 15£.30 (Update: 8802) 
so - CHEMALOG (catalog No.: 83-2150-00) 
C:O - L-(+)-TARTARIC ACID 99\ 
HF - C4H606 
HN - 87-69-4 
WLN •· QVYQYQVQ &&L ( +) FORM 
PR - 'iOO g 1. 00 US Dol.1 ars 

3 kg 27 • 00 US Dollars 



Part 1: 

-1-
so - J'f· BAUR {Catalog No.: 1649) 
CD - CAFFEINE CITRATE 
RN - 58-08-2 

- 218 -

PR - 125 g 22.50 US Dollars 
500 g 58.&0 US Dollars 

-2-
so - ALDRICH (catalog No.: 28411-4) 
CD - (+/-)-PROME'l'HAZINE HYDROCHLORIDE 

98\/10-(2-DIMETHYLAMINOPROPYL)PHENOTHIAZINE 
RN - 58-33-3 
PR - 25 g 11.45 US Dollars 

100 g 31.75 us Dollars 

-3-
so - ALDRICH (catalog No.: 017750-4) 
CD - 1,1-DIMETHYL-4-PHENYLPIPERAZINIUM IODIDE 99\ 
RN - 54-77-3 
PR - 1 g 

10 9 

-4-

11.40 US Dollars 
57.15 US Dollars 

so - FJ.UKA (Catalog No.: 41420) 
CD - 1,l-DIMETHYL-4-PHENYLPIPERAZINIUM IODIDE 
RN - 54-17-3 
PR - l g 12.00 Swiss Francs 

5 g 34.00 Swiss Francs 

-5-
so - K & K (Catalog No.: 12898) 
CD - l, l -DIMETHYL-4-PHENYLPIPERAZINIUM IODIDE 
RN - 54-77-3 
PR - J 9 41. 50 US Dollars 

-6-
so - P & B (Catalog No.: 044100) 
CD - l,l-OIMETHYL-4-PHENYLPIPERAZINIUM IODIDE/DMPP 
RN - 54-77-3 
PR - 5 g 41.00 US Dollars 

-7-
SO - SIGMA (Catalog No.: 05891) 
CD - 1,1-DIMETHYL-4-PHENYLPIPERAZlNIUM lOOIDE/DMPP 
RN - 54-77-~ 

PR - 10 g 
250 mg 

1 9 

-8-

44.00 
2.90 
8.00 

so - 'l'Cl (Catalog No'.: 01343) 

Pounds Sterling 
Pounds Sterling 
Pounds Sterling 

CD - 1, 1-0lMETHYL-4-PllENYLPifERAZINIUM IOO!DE 99\ 
I 

RN - 5'1-77-3 

, 



,. 
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PR - 1 9 10100 .lap.mes(· Yen 

-9-
so - ALDRICH (Catalog No.: 28~41-2) 
CD - CIMETIDINE 98' 
RN - 51481-bl-9 
PR - S g 12.10 US Dollars 

25 g 40.(,() us Dollars 

-10-
so - ALDRICH (catalog No.: 14588-2) 
CD - QUINIDINE 
RN - 5&-54-2 
PR - 5 g 14.45 US Dollars 

25 g 55.45 US Dollars 

-11-
so - ALFA (catalog No.: 17961) 
CD - QUINIDINE 
RN - 56-54-2 
PR - 50 9 46.00 

10 9 12 .OCi 

-12-
so - BDH (Catalog No.: 30005) 
CD - QUINIDINF. 
RN - 5&-54-2 

US Dollars 
US Dollars 

PR - 25 g 25.60 Pounds Sterling 

-13-
so - CHEMALOG (Catalog No.: 78-2800-00) 
CD - (+)-QUINIDINE 97\ 
RN - 56-54-2 
PR - 5 g 10.00 US Dollars 

25 g 4 5. 00 US Dollars 

-1.4-
,;,;c) - J-"LUKA ( Cestalog Ne>. : 22b00) 
CD - QUINJDINE 90\ 
RN - 5&-54-2 
PR - 50 g 120.00 Swi$S F"rancs 

10 g 30.00 Sw1s;; f'rancs 

-15-
so - K & K (Catalog No.: 18214) 
t."D - QUtNIDINE. 
RN - 5&-!i4-~ 

PR - 10 9 43.00 us Dollars 

-lf>-
so ·· TCI (Catalo<J No.: QOOO&) 
CD - QUINIDJNE 98\/CONQUININE 
RN - 5ErS4-2 ' 
PR 5 g I 

25 g I 

6550 Japanese Y~n 
~2100 Japanc~e Yen 



- 220 -

-n-
sa - :\LDRlCH (Catal09 No.: P04590··7) 
CO PJPERAZINE 99~ 
RN - 110-35-0 
PR - 100 g 

500 9 

-18-

ll.35 US Dollars 
15.&0 US Dollars 

so - ALFA (catalog Ho.: 12714) 
CD - PIPERAZIHE,AHHYDROUS 
RN - 110-85-0 
PR - 5009 

-19-

2 kg 
100 g 

15.00 US Dollars 
39.00 US Dollars 
9.00 US Dollars 

so - RAYER (Catalog No.: &1.11) 
CD - PI PERAZI NE 
RN - 110-85-0 
PR - Price Available from Supplier 

-20-
50 - BDH (Catalog No.: 29794) 
CD - PIPF.RAZINE 
RN - 110-85-0 
PR - 500 g 18.60 Pounds Sterling 

-~1-

so - CHEMALOG (Catalog No.: 73-9400-00) 
CD - PIPERAZINE 99\ 
RN - 110-85-0 
PR - 500 g 12.00 US Dollars 

2 kg 36.00 us Dollars 

-22-
so - FlSHER (Catalog No.: 1177245} 
CD - Pl l'ERAZ IN£, TiNHYDNOUS PRACT 
RN 
FR 

- 110-85-0 
100 9 
500 9 

20. 10 US Dollars 
29.45 US Dollars 

so - FLUKA (Catalog No.: 80&2\l) 
CD - PIPERAZINE 
RN - 110-85-0 
PR - 100 .9 

500 g 

-24-

35.00 
i35.00 

Swiss Francs 
Swiss Francs 

SO - FLllKA (Catalog No.: 80621} 
CD - PIPERAZINE,ANHYDROUS 99\ AA/DIETHYLENEDIAMINE 
RN - 110-8~·-0 

PR :t:S g 
~00 g 

14.00 
160.00 

Sw.iss f'ranct; 
Swisi:; francs 

, 



• 
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100 9 45.~, ~iss Francs 

-15-
so - FLUKA (Catalog Ho.: 80622) 
CD - PIPF.RAZ.INF.,AHHYDROUS 97' 
RN - 110-85-0 
PR - 250 g 12.00 Swiss Francs 

l kg 40.00 Swiss Francs 

-26-
so - K & IC (Catalog No.: 16837) 
a> - PIPE.RAZINE AMHYDROUS 
RN - 110-85-0 
PR - l kg 78.00 US Dollars 

-27-
so - KODAK (Catalog No.: 117 7245) 
CD - PIPERAZINE PRAC'l' 
RN - 110-85-0 
PR - 100 g 1&.25 US Dollars 

SOO g 22.10 US Dollars 

-28-
SO - J.ANCSTER (Catalog No.: 2603) 
CD - PIPERAZINE,M'HYDROUS 99% 
RN - 110-85-0 
PR - 500 g 

2.5 kg 

-29-

9.2(1 
42.80 

Pounds Sterling 
Pounds Sterling 

so - P & B (Catalog No.: Pl9820) 
CD - PIPERAZINE 

ANHYDROUS/DIETHYLENEDIAMINE/HI.AAHYDR0-1,4-DIAZINE/HEXAHYDRCPYRAZI­
NE 

RN - 110-85-0 
PR - 500 9 14.00 US Dollars 

-30-
so - ~If.DEL (Catalog No.: 64131) 
CD - PIPERAZINE ANHYDROUS 
P.fof - 110-85-0 
PR - Price Available from Supplier 

-31-
so - D-SCHUCH (Catalog No.: 807325) 
CD - PIPERAZINE (ANHYDROUS) 
RN - 110-85-0 
PR - l ·kg 53. 00 Deutsche Marks 

250 g 15.00 Deut~che Marks 

-32-
so - TCI (Catalog No.: P0446) 
CU - PJPERAZINE 99\ 
RN - 110-85-0 
PH - 900 Japanese Yen 
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~00 9 ~000 Japanese Yen 

-3'.t-
so - H & B (Catalog No.: PL1213) 
co - PJPERAZINE,HEXAHYDRATE 98~ 
RN - 110-85-0 
PR - 500 g 6.39 Pounds Sterling 

-34-
so - ALDRICH 
CD - CAFFEINE 
RN - 58-08-2 

(catalog No.: C00005-3) 

PR - 100 g 
500 9 

-35- • 

6.15 US Dollars 
20.65 US Dollars 

SO - BDH (Catalog No.: 10403) 
CD - CAFFEINE 99.0% AR 
RN - 58-08-2 
PR - 250 9 11.30 Pounds Sterlinq 

- 3f°>-
so - BO~ {Catalog No.: 22343) 
CD - CAFFEINE, SOLN 
RN ·• 58-08-2 
PR - 1 l ~0.00 Pounds Sterling 

-3?-
so - BDH (Catalog 
CD - CAITE1NE GPR 
P.N - 58-08-2 
PR - 500 g 

-:m-

100 9 
25 kg 

5 kg 

No.: 21514) 

18.60 Pounds Sterling 
5.30 Pounds Sterling 

Price Available from Supplier 
Price Available frorr1 Supplier 

so - BDH ( Catalr,g No.: "11850) 
CD ·· CAFFE!HE USP 
RN - 58-08-2 
PR - 50 kg Price Available from Supplier 

-39-
SCl - CHEMALOG (Catalog No.: 16-8640-00) 
CD - CAFFEINE USP FCC/l,3,7-TRIMETHYLXANTHINE 
RN - 58-08-2 
PR ·· 1 _kg 30.00 US Dollars 

250 g 10.00 US Dollars 

-40-
so - FISHF.R (Catalog No.: 01128) 
CD - CAFFEINE USP FCC 
RN - r,s- 08- 2 
PR 100 g 

500 g 

23. 10 us Oollars ' ' 
4A. oc> us Dollars ' ' 

• 

• 

, 

.. 
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-41-
so - ~1SOHS (Catalog No.: C/0800) 
CD - CMTEINE 
RN - 53-08-2 
PR - 100 g 6.61 Pounds Sterling 

-42-
so - FI.lJKA (catalog No.: 27600) 
CD - CAFFEINE,ANHYDROUS 99\: PH.EUR/1,3,7-TRIMETHYLXAN'l'HINE 
RN - 58-08-2 
PR -

-43-

100 9 
500 g 

10.00 swiss Francs 
34.00 swiss Francs 

so - JT BAKER (catalog No.: E2&8) 
ro C.'\FFEINE 
RN - 58-08-2 
PR - 500 9 

100 g 

-44-

46.80 US Dollars 
16.35 US Dollars 

so - K & K (Catalog No.: 15784) 
CD - CAFFEH1E 
RN - 58-08-2 
PR - 100 g 11.50 US Dollars 

-45-
so - KOCH LT (Catalog No.: 19968} 
CD - CAFFEINE 99\ 
RN - 58-08-2 
PR - 100 g 

c;oo g 

-46-

4.75 Pounds Sterling 
16.50 Pounds Sterling 

so - KODAK (Catalog No.: 105 0319) 
CD - CAFFEINE 
RN - :;B-08-.?. 
PR - 100 g 

500 9 

-47-

11.40 US Llollars 
25. 95 US Dollars 

SO - LANCSTER (Catalog No.: 3557) 
CD - CAFFEINE 99\/1,3,7-TRIMETHYLXAHTHINE 
RN - 58-08-2 
PR - 100 g 

500 g 

-48-
so - ~ & B (Catalog No.: 
CD - CAFFEINE l\R 
RN - 58-08-2 
PR ·· 100 g 

2.40 
9.10 

Pounds Sterling 
Pounds Sterling 

CLIO~) 

!=>.11 
' ~00 9' 18.94 

Pounds Sterling' 
Poundi:: St er ll ng' 



-4:--
~ - ? & B l~atalog No.: :::OOf,90) 
C'J - C"J\FFEINE 
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99.9%/G\IARANlNE/METHYLTHEOBROMINE/l,3,7-TRIHETH\"L-2,6-DIOXOPURINE 
RN - 58-08-7. 
PR 500 g 22.00 US Dollars 

-so-
so - PROLABO (catalog No.: 22 234) 

CD - CAFFEINE 99.0' AR 
RN - 58-08-2 
PR - 100 9 

500 9 

-51-

66.90 French Francs 
255.00 French Francs 

so - RBI (catalog Mo.: A-10) 
CD - 1,3, 7-TRIME'ftM.XAN'l'HINE 
RN - 58-08-2 
PR - 5 9 2.00 Pounds Sterling 

-52-
so - RIEDEL {Catalog No.: 63964) 
CD - CAFFEINE 
kN - ~8-08-2 

PR - Price Available from Supplier 

-S3-
SO - SIGMA (Catalog No.: C07SO) 
CD - CAFFEINE/Tl<IKETHYLXANTHINE 
RN - 58-08-2 
PR -

-54-

j kg 
100 9 
250 g 
500 g 

50 - VICKERS 
C:D - CAFFEINE 
RN - ~8-08-?. 

PR - 100 g 
500 g 

-55-

17.80 Pounds Sterling 
3.60 Pounds Sterling 
5.90 Pounds Sterling 
9.90 Pounds Sterling 

(Catalog No.: 0137) 

4.95 Pounds Sterling 
17.JB Pounds Sterling 

so - BADER (Catalog No.: S429ll-2) 
CD - 'l'HEOBROHINE 
RN - 83-67-0 
PR - Price Available from Supplier 

-56-
so - BOB (Calalpg No.: 30405)' 
CD - THF.ODROHTNE, 99\/3,7-DIHF.THYLXANTHINE 
RN - $3-67-0 
PR 100 'g 14.uO 'Pou'nds Sterling 

-">7-

• 



• 
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SO - !-'ISHE.R (Catalog No.: 113240&) 
a> - Tl-fl:OSROMINE 
RN - 8J-67-0 
PR - 100 9 28.95 US Dollars 

-sa-
so - FLUKA (catalog No.: 88304) 
CD - THEOBROMIHE 97~ 
RN - 83-67-0 
PR - 100 g 50.00 Swiss Francs 

500 g 210.00 Swiss Francs 

-59-
so - X' K (catalog No.: 19205) 
CD - THEOBROKIHE 
RN - 83-67-0 
PR - 100 g 46.00 US Dollars 

-60-
so - KODAK (catalog No.: 113 2406) 
CD - THEOBROMINE 
RN ·· 8~-67-0 

PR - 100 9 23.45 US Dollars 

-51-
so - LANCSTER (catalog No.: 4360) 
CO - THEOBROMIHE 99\/3,7-DIME'l'HYI.xANTHINE 
RN - 83-6"/-0 
PR -

-62-

50 g 
250 g 

8.20 Pounds Sterling 
34.80 Pounds Sterling 

so - P & B (catalog No.: T09510) 
CT> - THEOBROMINE/3,1-DIMETHYLXANTHINE 
RN - S3-b'1-0 
PR - 100 g 14.00 US Dollars 

. (,3 .. 
so - l'ARlSH (Catalog No.: 1412) 
CD - 3,1-DIMETHYLXANTHINE 97\. 
RN - 83-£>7-0 
PR - Price Available from Supplier 

-64-
so - PROLAHO (Catalog No.: 28 591) 
t.1> - THEOBROHINE 
RN - 83-61-0 
PR - 100 g 119.00 r,rencl1 Francs 

SO - HBI (Catalog No.: A-6) 
CO - 3,7-DJMETHYLXANTHINE 
RN - tt3- 6'f-O I 

~. g ,'l.00 Poumfo St.P.rl fog 
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-66-
SO - SIGMA (Catalog No.: T4500) 
CD - THEOBROMINE/3,7-DIMETHYLXAN'nllNE 
RN - 83-67-0 
PR - 25 g 

100 g 

-67-

3.10 Pounds Sterling 
6.30 Pounds Sterling 

SO - TCI (Catalog No.: '1'0178) 
a> - THEOBROMINE 98\/3,7-DIKE'l'HYLXAR'l'INE 
RH - 83-67-0 
PR - 25 g 

500 g 

-68-

3700 Japanese Yen 
30500 Japanese Yen 

so - AIDRICH (Catalog Ho.: R00017-1) 
CD - RESERPINE 99\ 
RN - 50-55-5 
PR -

-69-

1 g 
10 9 

5.30 US Dollars 
29.00 US Dollars 

so - BDH (Catalog No. : 30018) 
CD - RESERPINE 98\ 
RH - 50-55-5 
PR - 100 g 

1 9 

-70-

Price Available from Supplier 
3.40 Pounds Sterling 

so - CHEMALOG (Catalog No.: 78-7100-00) 
CD - RESERPINE 97% 
RN - 50-55-5 
PR - 1 g 5.00 US Dollars 

5 g 20.00 US Dollars 

-71-
SI) - FLUXA (Catalog No.: 83580) 
CD - RESERrih'E. 
RN - 50-55-!> 
PP. - 5 9 37 • 00 Swiss Francs 

1 9 10.00 Swiss Francs 

-72-
so - K & K (Catalog No.: 17873) 
CD - RESERPINE 
RN - 50-55-5 
PR - 10_9 85.50 US Dollars 

-73-
so - KOCH LT {catalog No.: 17247) 
CD - RESERPINE BP 
RM - 50-55-5 
PR - l g, 

10 g, 
3.25 P~unds Sterling 

13.00 P9unds Sterling 

• 

• 



• 
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-74-
so - KODAK (Catalog No.: 121 25%) 
CD - RESERPINE 91\ 
RN - 50-55-5 
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PR - 10 9 28.20 US Dollars 

-75-
so - LANCSTE.R (catalog No.: 3506) 
CD - RESERPINE 99\ 
RN - 50-55-5 
PR -

-76-

5g 
25 9 

9.80 Pounds Sterling 
39.60 Pounds Sterling 

so - P' B (catalog No.: R00390) 
a> - RESERPINE/METHYL RESERPATE 3,4,S-TRIHE'l'HOXYBENZOIC ACID ESTER 
RN - 50-55-5 
PR - 2 g 12.00 US Dollars 

-77-
so - SIGMA (catalog No.: R0875) 
CD - RESERPINE/METHYLRESERPA'l'E 3,4,5-'l'RIMETHOXYBENZOIC ACID ESTER 
RN - 50-55-5 
PR - 1 9 

10 g 

-78-

4.40 
26.90 

so - TCI (catalog No. : R0007) 
CD - RESERPINE 98\ 
RN - 50-55-5 

Pounds Sterling 
Pounds Sterling 

PR - 1 9 
10 g 

1000 Japanese Yen 
7750 Japanese Yen 

-79-
so - ALDRICH (Catalog No.: D10320-9) 
CD - DIGITOXIGENIN 98\ 
RN - 143-62-4 
PR - J.00 mg 23. 10 US Dollars 

-80-
so - FJ..UKA (Catalog No.: 37020) 
CD - DIGITOXIGENIN 
RN - 143-62-4 
PR - 100 mg 30.00 Swiss Francs 

-81-
so - K' K _(catalog No.: 5013) 
CD - DIGITOXIGENIN 
RN - 143-62-4 
PR - 100 mg 47.50 US Dollars 

-82-
so - P & B (catal09 No.: 026020) ' 
CO DIGITOXIGENIN 
RM 143-62-4 
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PR 100 mg 23.00 US Dollars 

-83-
so - Tel (catalog Ho.: 00541) • 
CD - DlGITOXIGENIN 
RN - 143-62-4 
PR 10 mg 4100 Japanese Yen 

100 mg 28600 Japanese Yen • 

-84-
so - QIEMALOG (catalog No.: 32-6300-00) 
CD - DIGITOXIGENIN 98% 
RN - 143-62-4 
PR so JDg 12.00 US Dollars 

250 mg 48.00 US Dollars 

' 



• 

Part 4: 

-1-
CD - AZINPHOS-ETHYL 
RN - 2642-11-9 
SO - RIEDEL {Catalog No.: 35820/ 
PR - Price Available from supplier 

-2-
CD - KELEVAN,PRA GRADE 99\ 
RN - 4234-79-1 
so - RIEDEL (catalog No.: 35904) 
PR - Price Available from SUpplier 

U) - PIRIMICARB 99\ 
RN - 23103-98-2 
so - RIEDEL (catalog No.~ 35664) 
PR - Price Available from £\lpplier 

-4-
CD - DIOXACARB 99% 
so - RIEDEL (catalog No.: 35646) 
PR - Price Available from supplier 

-s-
CD - DIALIFOS 99\ 
RN - 10311-84-9 
so .. RIEDEL ~catalog No.: 35933) 
PR - Price Available from Supplier 

-6-
CD - PHOSMET 99\ 
RN - 732-11-6 
SO - RIEDEL (Catalog No.: 35946) 
PR - Price Available from SUpplier 

-7-
CD - PHOSALON 99\ 
so - RIEDEL (catalog No.: 35662) 
PR - Pr~ce Available from Supplier 

-c-
CD - CHLORDECONE 
RN - 143-50-0 
so - RIEDEL (catalog No.: 35636) 
PR - Price ava)lable from Supplier 

-9-
CD - GHLORMEPHOS 95\ 
SO - RIEDEL (Catalog No.: 35637) 
PR - Price Available from Supplier 

-10-
CD - E1'HIOFENCARB 99\ 

- 229 -

,, 



so - RIEDEL (Catalog No.: 35647) 
PR - Price Available from Supplier 

-11-
CD - ISOFENPHOS 98\ 
so - RU.DEL (catalog Ho.: 35655) 
PR - Price Available from Supplier 

-12-
CD - PROPOXUR 99\ 
RN - 114-26-1 
so - RIEDEL (catalog No.: 35915) 
PR - Price Available from supplier 

-13-
(l) - ME'l'HOMYL 99\\ 
RN - 1 . 52-71-5 
so - RIEDEL (catalog No.: 35940) 
PR - Price Available from supplier 

-14-
CD - METHAMIDOPHOS,PRA GRADE 99% 
RN - 10265-92-6 
so - RIEDEL (catalog No.: 35684) 
PR - Price Available from Supplier 

-15-
CD - DISULFOTON,SOLN IN TOLUENE 
RN - 298-04-4 
so - BDH (catalog No.: 15189} 
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PR - 10 ml 32.60 Pounds Sterling 

-16-
CD - DISULFOTON,PRA GRADE 98% 
RN - 298-04-4 
so - RIEDEL (catalog No.: 35889; 
PR - Price Available from Supplier 

-1?-
CD - MA.LATHION,SOLN IN TOLUENE 
RN - 121-75-5 
so - BDH (catalog No.: 15197) 
PR - 10 ml 32.bO Pounds Sterling 

-18-
CD - MALATHION 
SO - P & B •. ( Gatalog No.: M0082S) 
PR - 100 9 27.50 us Dollars 

-19-
cn - MA.LATHION,PRA GRADE 99\ 
RN - i21-·1s-s 
SO - RlEDEL (Catalog No.: 3573&) 
PR, - Price Availabl~ from Supplier 

c 

' 
• 
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-?.0-
Cll - HAIATHION(ME'l'HOXY-14C).l-10 MCI PER MMOL 
SO - SIGMA (Catalog No.: 31343-2) 
PR - SO lllUCU 319.30 Pounds Sterling 

iOO DlCU 531.60 Pounds Sterling 
250 llUCU 1063.10 Pounds Sterling 
500 11a1Cu 1771.50 Pounds Sterling 

-21-
CD - MEVINPHOS GT,PRA GRADE 97\ 
RN - 7786-34-7 
so - RIEDEL (catalog Ho. : 35894) 
PR - Price Available f rcim SUpplier 

-22-
CD - DIMETHMTE/0,0-DIDmYL 

S( N-METHYLCARBAMOYU)PBOSPHORODI'l'llIOATE 
RN - 60-51-5 
SO - P & B (Catalog No.: 033665) 
PR - ~o g 20.00 us Dollars 

-23-
CD - DIMETHOATE, PRA GRADE 99\ 
RN - 60-51-5 
SO - RIEDEL (Catalog No.: 35720) 
PR - Price Available from Supplier 

-24-
CD - DIMEFOX,PRA GRADE 99\ 
RN - 115-26-4 
SO - RIEDEL (Catalog No.: 35178) 
PR - Price Available from supplier 

-25-
CD - DEMETON-S-METHYLSULFON,PRA GRADE 99\ 
RN - 17040-19-6 
SO - RIEDEL (Catalog No.: 35888) 
PR - Prjce Available fran.Supplier 

-26-
CD - PARATHION,SOLll IN TOWENE 
RN - 56-38-2 
SO - BDH (Catalog No.: 15200) 
PR - 10 ml 32.60 Pounds Sterling 

-21-
CD - PARATHJON.-ETHYL,PRA GRADE 99\ 
RN - 56-38-2 
so - RIEDEL (catalog No.: 35747) 
PR - Price Available from SUppli~r 

-28-
CD - PARA'l'HION-ETHYL-l-14C 
SO - SIGMA (Catalog No.: 31395-5) 
PR - Price Available f rOlll Supplier 
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-29-
CD - PARATHION[RING-U-14C),l-15 MCI P'ER HMOL SOLN IN TOLUENE 
so - SIGMA (catalog No.: 3139&-3) 
PR - SC DlUCu 353. 90 Pounds Ster 1 ing 

250 muCU 1179.20 Pounds Sterling 
100 JRUCu 590.00 Pounds Sterling 

-30-
CD - DHOC,PRA GRADE 99\ 
RN - 534-52-1 
so - RIEDEL (catalog No.: 35713) 
PR - Price Available from supplier 

-31-
CD - AZINPHOS-ME'l'HYL 
RN - 86-50-0 
so - RIEDEL (catalog No.: 35821) 
PR - Price Available from supplier 

-32-
·CD - TRANS-4,5-Dlhi'DROXY-1,2-DI'11IIANE/OXIDISED DDT 
so - SIGMA {catalog No.: 03511) 
PR - 500 Jll9 7.70 Pounds Sterling 

100 mg 2.70 Pounds S~erling 
1 g 12.80 Pounds Sterling 
5 9 51.70 Pounds Sterling 

-33-
CD - DIAZINON,SOLN IN TOLUENE 
'RN - 333-41-5 
SO - BDH {Catalog No.: 15186) 
PR - 10 ml 32.60 Pounds Sterling 

-34-
CD - DIAZINON 
RN - 313-41-5 
SO - P & B (Catalog No.: 007030) 
PR - 10 g 20.00 US Dollars 

-35-
CD - DIAZINON,PRA GRADE 99\ 
RN - 333-41-5 
so - RIFDEL {catalog No.: 35851) 
PR - Price Available from Supplier 

-36-
CD - DI!LDRIN 90\ 
RN - 60-57-1 I 

so - ALDRICH (catalog No.: 29121-8), 
PR - 25 g 7.45 US Dollars 

-37-
CD - DIELDRIN,SOLN IN TOLUENE 
RN - &0-57-1 

' 
• 
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SO - BUH (Catalog No.: 15188) 
PR - lO m! 32.60 Ponuds Sterling 

-38-
CD - !HEWRIN 
RN - 60-57-l 
SO - K & 'K (Catalog No.: 5855) 
PR - 100 g 92.00 US Dollars 

-39-
CD - DIELDRIN,PRA GRADE. 99~ 
RN - 60-57-1 
so - RUDEL (catalog No.: 35719) 
PR - Price Available f ran SUpplier 

-40-
CD - DIE.LORIN 
RN - 60-57-1 
so - SIGMA (catalog No.: 07519) 
PR - 25 9 5.80 Pounds Sterling 

50 g 11.50 Pounds Sterling 
250 g 47.40 Pounas Sterling 

-41-
CD - DIELDRIN/HEXACHLORO-EPOXY-OCTAHYDRO-ENOO-EXO-DIHF.THANO-NAPH'nW..EN-

E 
RN - 60-57-1 
SO - TCI (Catalog No. : H0059) 
PR - 25 g 2850 Japanese Yen 

-42-
CD - HEP'l'ACHIJ>R,SOLN IN TOLUENE 
RN - 1024-57-3 
SO - BDH (Catalog No.: 15195) 
PR - 10 ml 32.60 Pounds Sterling 

-43-
CD - ENOOSUI.FAN, SOI.N IN TOLUENE 
RN - 115-29-7 
SO - BDH (Catalog No.: 15190) 
PR - 10 ml 32.60 Pounds Sterling 

-44-
CD - ALLETHRIN 
SO - K & 'K (Catalog No.: 11405) 
PR - 1 9 9.50 US Dollars 

-45-
CD ALDRIN 
RN - 309-00-2 
SO - BDH (Catalog Ho.: 
PR - 10 inl 

-46-

15177) 
37..60 Pounds Sterling 

CD - T\l,DRlN,PRA GRADE 99\ 



RN - 309-00-2 
SO - RIEDEL (Catalog No.: 35700) 
PR - Price Available from Supplier 

-47-
CD - HEPTACHLOR,SOLN IN TOLUENE 
RN - 76-44-8 
so - BDH (catalog No.: 15194) 
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PR - 10 ml 32.60 Pounds Sterling 

-48-
CD - HEP'l'Aan.C>R(U-14C),1-10 MCI PER MMOL SOLN IN TOLUENE 
RN - 15189-24-9 
so - SIGMA (catalog No.: 31314-9) 
PR - 100 llUCU 310.00 Pounds Sterling 

l lllCU 1722.30 Pounds Sterling 
250 Jl'IUCU 620.00 Pounds Sterling 
500 muCU 1033.10 Pounds Sterling 

-49-
CD - ME'l'HOXYCHLOR 98\/2,2-BIS(4-ME'l'HOXYPHE.NYL)-l,l,1-TRICHLOROE'l'HANE 
RN - 72-43-5 
so - ALDRICH (catalog No.: 26831-3) 
PR - 5 g 13.20 US Dollars 

25 g 44.00 US Dollars 

-50-
CD - ME'l'HOXYCHLOR,SOLN IN TOWENE 
RN - 12-43-5 
so - BDH (catalog No.: 15198) 
PR - 10 ml 32.60 Pounds Sterling 

-51-
CD - METHOXYCHLOR 

TECH/METHOXY-DOT/l,l,l-TRICHLOR0-2,2-BIS(P-METHOXYPHENYL)METHANE 
RN - 72-43-5 
so - P & B (catalog No.: H07415) 
PR - 500 g ll.00 US Dollars 

-52-
CD - METHOXYCHLOR 95\ 
so - SIGMA {catalog No.: Ml501) 
PR - 100 9 4.10 Pounds Sterling 

500 9 10.90 Pounds Sterling 
1 kg 17.20 Pounds Sterling 

-53-
co - METHOXYCHLOR 

98\/DMDT/l,1,1-TRICHLOR0-2,2-BIS(P-METHOXYPHEtn'L)ETHANE 
so - SIGMA {catalog No.: M7757) 
PR - l g 3.40 Pounds Sterling 

5 g 11.20 Pounds Sterling 
10 g 18.70 Pounds Sterling 
25 g 37.30 Pounds Sterling 

f 

, 
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-54-
CD - HETHOXYCHLOR{RING-U-14C},l-10 MCI PER MMOL 
r.o - SIGMA {Catalog No.: 31356-4) 
PR - 100 lllUCU 417.10 Pounds Sterling 

500 auCU 1393.10 Pounds Sterling 
250 muCU 836.20 Pounds ~terling 

-55-
CD - l,l-BIS(4-CHLOROPHENYL)-2,2,2-T'Rlan.C>ROE'l'HANE 99%/P,P'-DD'l' 
RN - 50-29-3 
SO - ALDRICH (Catalog No.: 10002-1) 
PR - Price Available frcm Supplier 

-Sb-
CD - P,P'-DDT,SOLR IN TOWENE 
RN - 50-29-3 
so - BDH (catalog No.: 15183) 
PR - 10 ml 32.60 Pounds Sterling 

-57-
CD - 4,4'-DDT,PRA GRADE 99\ 
RN - 50-29-3 
SO - RIEDEL (Catalog No.: 35123) 
PR - Price Available from Supplier 

-58-
CD - 4,4'-Il!>T 99.8\ 
SO - RIEDEL (Catalog No.: 35958) 
PR - Price Available from Supplier 

-59-
CD - 1,l-BIS(P-CHLOROPHENYL)-2,2,2-TRICHLOROETHANE/DD'l' 
RN - 50-29-3 
SO - SIGMA (Catalog No.: C8894) 
PR - 25 g 12.10 Pounds Sterling 

100 g 34.00 Pounds Sterling 

-E.0-
CD - DDT 98\/DICHLORODIPHENYLTRICHLOROETHANE 
RN - 50-29-3 
SO - TCI (Catalog No.: 
PR - 25 9 

500 9 

-61-
CD · 4,4'-DDT-Cl4(RING) 
RN - 29411-~3-Q 

T0379) 
1500 

11200 
Japanese Yen 
Japanese Yen 

SO - SIGMA (Catalog No.: 29726-7) 
PR - 50 muCU 99.80 Pounds Sterling 

250 muCU 365.80 Pounds Sterling 
100 muCu 179.80 Pounds Sterling 

-62-
co - DDT ,H.J. ,SOLN IN TOWENE 
sO - DOH (Catalog No.:: 15184•) 
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l'R - 10 ml 32.bO Pounds Sterling 

-63-
CD - O,P'-DDT,SOLN IN TOLUENE 
RN - 189-02-6 
so - BOH (catalog No.: 15182) 
PR - 10 ml 32.60 Pounds Sterling 

-64-
m - O,P'-DDT 
RN - 789-02-6 
so - IANCS'l'ER (catalog No.: 8781) 
PR - Price Available from Supplier 

-65-
m - 2,4'-DDT,PRA GRADE. 99% 
SO - RIEDEL (catalog No.: 35604) 
PR - Price Available from Supplier 

-66-
CD - DDT ,M. I. SOLN IN TOWE.NE. 
SO - BDH (Catalog No. : 15184) 
PR - 10 ml 32.60 Pounds Sterling 

-67-
CD - BROMOPHOS-ETHYL,PRA GRADE 99% 
RN - 4824-78-6 
so - RIEDEL (catalog No.: 35838) 
PR - Price ~vailable from Supplier 

-68-
CD - BROMOPHOS,PRA GRADE 99% 
RN - 2104-96-3 
so - RIEDEL (catalog No.: 35839) 
PR - Price Available from Supplier 

-69-
CD - FENCHLORPHOS,PRA GRADE 99% 
RN - 299-84-3 
SO - RIEDEL (Catalog No.: 35853) 
PR - Price Available from Supplier 

, 
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Part 5: 

-1-

CD - PRIMIDOOE 97\/2-DESOXYPHEHOBARBITAL/PRIMACLOHE 
PR - 25 9 12.00 US Dollars 

100 g 36. 00 US Dollars 

-2-
CD - MEPHOBARBITAL,SOLN IN ME'ftlANOL 
PR - 1 al 10.80 Pounds Sterling 

-3-
CD - MEPHOBARBITAL/METHYLPHF.NOBARITAL 
PR - 10 g 1.20 Pounds sterling 

25 g 14.40 Pounds sterling 
100 g 40. 00 Pounds St.er ling 

-4-
CD - 5-ETHYL-5-PHENYL-BARBITURIC ACID 97\ 
PR - 250 g 40.00 Swiss Francs 

-5-
CD - PHENOBARBITAL 98% USP 
PR - 125 g 21.15 US Dollars 

500 9 74.25 US Dollars 

-£,-

CD - PHENOBARBITAL/5-ETHYL-5-PHENYL-2,4,6-TRIOXOHEXAHYDROPYRIMIDINE 
PR - 25 9 3.70 Pounds Sterling 

100 9 9. 2C :'~•_;;,,~:-; :"":b~rling 

500 ~ 30.40 Pounds SL~rli09 

-7-
CD - PHENOBARB!TAL,SOLN IN METHANOL 
PR - 1 ml 10.80 Pounds Sterling 

-B-
CD - 5-ETHYL-5-PHENYL-BARBITURIC ACID SODIUM SALT 97\ 
PR 250 g 40.00 Swiss Francs 

-9-
CD - PHENOBARBITONE SODIUM 98\ 
PR - 100 g 10.50 Pounds Sterlir.g 

-10-
CD - PHENOBARBITAL SODIUM USP 

t PR - 30 g · 11.00 US Dollars 
125 g 34.00 US Dollars 

• -11-
CD - PHENOBARBITAL SODIUM SALT 
PR - 25 g 1900 Japan~se Yen 

500 g 21500 Japanese Yen 

-12-
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CD - 5-E'l'HYL-3-KETHYL-5-PHENYLHYDANTOIN 
PR - Price Available from Supplier 

-13-
CD - 5, 5-DIPllENYLHYDAHTOIN 99\ 
PR - 100 g 8.80 US Dollars 

500 g 36.20 US Dollars 

-14-
<D - 5,5-DJPHENYLHYDAN'l'OIN 99' 
PR - 100 9 8.00 US Dollars 

500 g 32.00 US Dollars 

-15-
<D - 5,5-DIPHENYLHYDAN'l'OIH 
PR - 500 g 46.00 swiss Francs 

100 g 12.00 swiss Francs 

-16-
CD - 5,5-DIPHENYLHYDAN'l'OIN 
PR - 100 g 21. SO US Dollars 

-11-
CD - 5,5-DIPHENYLHYDANTOIN 99\ 
PR - 100 9 3.50 Pounds Sterling 

500 9 16.00 Pounds Sterling 

-18-
CD - 5,5-DIPHENYIBYDANTOIN 
PR - Price Available from Supplier 

-19-
CD - 5,5-DIPHENYLHYDAN'l'OIN 
PR - 250 9 30.50 Deutsche Marks 

-20-
CD - 5,5-DIPHENYLHYDANTOIN 99\ 
PR - 25 9 3050 Japanese Yen 

-21-
CD - 5, 5-DIPHENYUIYDANTOIN SODIUM SALT 98\/SODllJ"M 

5,S-DIPHENYiliYDANTOIN 
PR - 25 g 2250 Japanese Yen 

500 g 17100 Japanese Yen 

-22-
CD - 11-BETA-HYDPOXY-11-METHYL-ANDROSTRA-l,4-DIEN-3-0NE 99\/DIANABOL 
PR - 5 9 · 24.00 Swiss Francs 

25 g 100.00 Swiss Francs 
I 

-23-
CD - 11ALPHA-METHYL-DELTA5-ANDROSTEN-3BETA,11BETA-DIOL 
PR - 1 g 16.50 US Dollars 

I 

-24-

• 

f 

' 



• 

' 

' 
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CD - 17 ALPHA-METHYL-DELTA5-ANDROSTI::N-3BETA,17BF.TA-DIOL 
PR 5 9 22. 00 US Dollars 

-25-
CD 

PR 

-26-
CD 
PR 

- 17-ALPHA-METHYL-DELTA-5-ANDROSTEN-3-BETA.17-BETA-DIOL 97\/METHYL 
ANDROSTENIDIOL 

1 g 
5 9 

9.00 
36.00 

US Dollars 
US Dollars 

- 17-AI.llHA-METHYL-5-ANDROSTENE-3-BETA,17-BETA-DIOL 
- Price Available fran SUpplier 

1111 




