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1 = THE PEANUT AS RAW MATERIAL

The peanut belongs to the leguminosae family, and its cultivated
variety is the Archis h:pog:ea Linne. The origin of the peanut hus long
been uncertain, and is now consicered as being the Gran Chaco area
which includes the raraguay and Parana valleys, At the beginning of the
XVI century, its culture appears to have been introduced into the west
coast area of Africa by the Portugese and into the Philippines by the
Spanish. From the Philippines this culture presumably spread towards
China, Japan, South east Asia, India and the rast coast of iustralia,

It then appears to have spread from sri Lanka or ralasia to reach
Madagascar and the East coast of Africa. This species m~y therefore be
said to have been propagated along two main axis, with the intersecting
point situated in Africa. Subsequently, the peanut was carried to the
United States with the slave trade from the viest coast of Africa
(Hammons, 1973 (60)).

1.1. The plant (Cregory and al, 1973 (56) ; Hammons, 1973 (60)).

1.1.1. General morpgologx

The main stem of the peanut is always erect, and
the secondary branches either rise in the air in the erect "Spanish"
varieties or run along the ground in the runner varieties. The main stem
and the secondary branchlets may reizh lengths or between 0.20 and 0.70.
They are pale green, dark green or of a purplish colour. Bunting, 1955 (25)
and 1958 (25) has clascified cultivated peunuts into two t pes according to
the way trey branch and to the relative position of the vegetative and

reproductive branches :




- the sequential branching type which includes the Spanish
and Valencia tvpes : The plants have a central axis with between four and
six branches which, in turn, bear few secondary branchlets, The branches

of this type of plant are alwa,s erect.

- the alternate branching or Virginia type : the central
axis bears four to six branches, sometimes more, These branches bear
successively two vegetative branches and two reproductive branches. Growth

is either erect or running,

The radical svstem is a tap root system. A dense network

of lateral roots form the primary root. adventive roots may grow on the
hypocotyl and also on the above-ground branches which come in contact with the
ground. Nodes, which are the result of the symbbtical association of the

plant and of nitrogen-fixing bacteria occur about two weeks after sowing,

as deep as 15 cm, They are between 800 and 4.000 in mmber, and between

1 to 4 cm. in size,

The leaves are pinnated with two pairs of leaflets,(folioles)

they are supported by a 4 to 9 cm long petiole, and develop at each node,
The folioles bear stomas on both sides and have a spongy mesophyllum which

can siore water,

The inflorescence consists of a spike of 2 to 5 flowers
groving out of the vegetative branches at the axil of the lesves., After
fertilization the base of the ovary becomes elongated to form a type of stem

called the gynophore. This g nophore curves down and forces the fruit
underground where it tckes up a horizontal position at - depth of between

2 and 7 cm. The fruit consists of a pod which has more or less marked
constrictions between the seeds present (between two and four). The size

of pods varies from 1 x 0,5 cm, to 8 x 2 cm., The shell or pericarp, which

is about 2 mm thick, consists of an exocarp, a sclerenchymatic mesocarp and a
parenchymatic enaocarp, The exocarp is worn away auring growth, ana reveals
the mesocarp,




The endocarp practically disappears at the time of maturity, and the remaining
part becomes dark brown or black due to the insoluble tsnin contained in

the mesocarp. The seed is covered with a fine shrivelled seed coat, either
white,pink, violet or black, and weights between 0,2 and 2 g. The shape

of the seed may be spherical and elliptical, more or less elongated, with

at times a flat part where it touches the seed next to it.

1.1.2. Vegetative cycle

Seeds of peanut stored at a nomal temperature keep
their germinative faculty only if tne humidity is lower than 8 ¢, (Gillier
and Silvestre, 1969 (54)). Under these conditions, at a tcmperature equal to
or lower than 15°C, the curation of the seeds germinative capacity is five years.
Some of the seed varieties are able to germinate only after a period of rest
called "dormancy"., This is the case for the Virginia-type seed which remains
"dormant" during ont to four months after maturity unlike those of the
Spanish Runner and Valencia t;pes. Numerous process have been suggested to
reduce the "dormancy" period. The most practiced is the heat treatment
advised by the International Seed Testing Association (Gillier and Silvestre,
1969 (54)) : during which seeds are maintained at 40°C temperature during
14 days.

Peanut seeds are fairly large in size and require
large quantities of water to germinats (a 35 to 45 % imbibition rate),

The growth may be broken down into the following
stages, (Prévot, 1949 (109)) :

The sow:u:xg to flowering__period $ The duration of this

period is a varietal characteristic within given ecological conditions, but

is also subject to cliratic elements : 15 to 20 days in tropical areas, and
40 to 50 days in temperate areas, The number of flowers produced by the
plant varies according to t ps : for a Spanish t.pe peanut the mayimum is
between 600 to 7CC flo-ers wnile it ma, reach 1000 for a Virginia type

wmut .
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Fertiliration : The peanut is almost totally self

pollinating, This is due to nocturnal fertilization and most particularly

to the fact that the flower does not open before fertilizat:on (cleistogamie).
Nevertheless a minute percentage of crosc pollination does not exist and is

higuer for tine Spanish-Valencia varieties tnan tor Virginia varieties, s
(Gillier and Silvestre, 1969 (54)). The time required for the development
of fruit varies. Generally flowers produced during the first two or three
weeks of the 1lovering periou produce the hest fruit yield. In the case
of extensive culture, an average of five to ten flovers ar: needed to
produce one pod. According to Boldhuis, 1954 (17,18) and 1959 (19,20),

fertilization and development of fruit on the plant may slow down the rlowering

rythm and even bring it to a complete halt,

The duration of the vegetative cycle depends on
climate and particularly on temperature,(Bolhuis and.se Groot, 1950 (21)).
In Madagascar for instance, total cycle duration (vegetative cycle and

ripening) vary between 100 and 140 days according to the variety of peanut,
(see table 1,) |

Varieties Duration of the crcle

1. Early varieties

1.1, Oil-industry varieties

Hybrid 33 120 days
Spanish 224 120 days
Buitenzorg 214 120 days

1.2, Edible varieties
Valencia 100 - 110 daya

2. lLate varieties (with dormancy)
2.1, Oil-industry varieties
Mitwunde 135 days | *

2.2. tdible varieties

Bunch 210 135 = 145 days -
Bunch madirovalo 155 = 140 adays
Bunch 145 135 - 140 days
Kiraromena K 135 = 140 days

TABLE 1., Average duration of the vegetation-maturation cycle for
various varieties of peanut in hadagascar. (Silvestre, 1963 (129)).




1.2. Interdependance climate-soil=-plant

For peunuts as for all other plants, the physical
characteristics of soil have un effect on the type and form of the root and
consequently on hydrominer:l nutrition. In the case of peanuts, they have
an additional effect on the ripening, on tne juality of pods and the yield

harvested,
1.2.1. Soil

It is very important that the texture and structure
of the soil should provide good drainage and aeration, Yontenez, 1957 (93),
has shown that optimal germination conditions are achieved when the soil is
maintained at a moisture content lorer than its maximum water holding ca-acity.
Aeration of the soil is very important during the development of tne embr;o
as the air requirements of the gro-ing pods are very high. Pesnuts grov in
soils of ver: v.ried terxture and structure. ror instance, the peanut soils
of West Africa are generally soils with a coarse texture, but the culture is
also pos-ible in fine s0:ls if they are well structured with a stable
composition to make them lignt textured and porous. Fe:nuts seem to accept
widely varying pH contents as the, are cultivated in soil with a pH 4 content
in certain parts of the U.5.A. and pH 9 in Israel and the Sudan (Gillier
and Silvestre, 1969 (54) ; Reid and Cox, 1973 (113)).

1.2.2. Climate

Growth and expansion of the species are dependant
on climatic factors,




1.2.2.1. Temggrazgx_'g

Germination is rapid taking betveen 4 to 5 days at
a temperature around 32 - 34°C (Catrerinet, 1956 (27) and Montenez, 1957
(93)). Germinative power decreases with temperatures below 15°C and above
45¢°C,

hegarding the preflovering period, optimal temperatures
are between 30°C to 33°C, Growth becomes consicerably delayed with scanty
flowering at about 16°C. Excessive difference between night an day temperature
is also unfavorable to growth and to early flowering. Bolhuis-and Ue Groot,
1959 (21), Fortanier, 1957 (45) and Niclaes and demol, 1958 (97) have paid
particular attention to the effect of temperature on flowering and have
observed that the optimal temperature is between 24°C and 33°C, According
to Fortanier, 1957 (46), the utilization factor of the flowers, which is the
inverse ratio to that of flowering intensity reaches a maximum of 29 %, for
night and day temperatures of 23°C and 29°C respectively,

Development is much hampered when night temperatures
drop below 10°C,

1.2.2.2. Lighting

During germination, light slows down seed impregnation
as vell as root development (Montenez, 1957 (93)) 3 it also slows down the
elongation of the hypocotyl (Fortanier, 1957 (46)). During the development
of the fruit, exposure of the g'nophores to the light delays their grow:th
and the fruit only grow in the dark (Shibuya, 1975 (128)). Apparently tne
florale initiation is not photosensitive bec.use, as stated by Prévot, 1949
(109), tne sexuality of the plant is visible from the first stage of the
shoot's development, liowever, the aevelopment of reproductive buas and tne

blossoming of the flowers appear to be photosensitive,




1.2.2.3. Water requirement

The peanut is fairly drought resistant. Taking into

account loss by evaroration, water requirements range between 450 to 700 mm,

varying during tue vegetative cycle and accoruing to the variety (Table 2)

TABLE 2, Evolution of aver re daily water consumotion auring the gre-th

of the peanut : compzrison tet-een Valencia and Virginia

varieties from 2 locations : Conzo and Ieranl

(Gillier and Silvestre, 1959 (53)).

Location Israel Congo
Varieties Virginia Valencia
g::::?oncle 135 days 110 days
Phase of daily Phase of daily
the cycle consumption the cycle consuz ticn
0 - 15 days 1,4 0 = 30 days 3,9
15-45 " 393 30 -60 " 4,8
45 -75 " 6,1 60 - 90 " 6,0
75 =105 " 6,9 90 -110 " 2,5
105 =135 4,8
Total water
consumption 665 490
in mm
Drought has a depressive effect on vegetation throughout

the c;ycle. However, this effect is zore serious when it occurs during the

height of the rlowering period.
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1.3. General farming practices

Numerous -orks have been vritten on the peeanut culture,
We note the joint work, published in 1973 by the Ame-ican Peanut Research
and cducation association : leanuts, culture and us:s (185) and the earlier

work, published in 1969, by Gillier and Silvestre (54).

In most cases the culture is dore according to traditional

practices, The improvment of farming techniques combined with varietal

selection, results in an increase in yield, as shown in table 5. The main
factors contributing to this increase are : crop rotation and association ,
preparation of the soil, treatment of tne seed, the time, density and method
of sowing, the maintenance of farmland, the use of fertilizers and pesticides,

and the use of irrigation (Sturkie and Buchanan, 1973 (133)).

TABLE 3. Average yield of pcanuts per continent.
The_increase in vield between 1058 - 1952
and 1965 shows the iniluence of imrroved
farming methods (Gillier and Silvestre, 1969 (54)).

Area Average yield Kg / ha
1948 / 1952 1965
Europa 1.470 1.830
North America 920 1.860
Latin America 940 1.240 2
Near East 910 950
Far East 740 630
Africa 740 960 )
aorl average 650 860




TABLE 4, Response of peanuts to plant nutrients throughout

the world (according to G. Lartin quoted by Reid and Cox, 1973 (113)).

*
Location Response* to
N P Ca rg
Asia India - + %t 0 0
Indonesia & Pnilippines - 0 0 + 0
Burma + 0 0 0 0
Thailand 0 0 0 + 0
China + + 0 o 0
Australia + + 0 o 0
Africa Congo + (o} 0 + 0 '
Central Africa + + 0 o 0
Upper Volta 0 + 0 o 0
Dahomey + + 4 0 o
Senegal + + + 4] 0
Tanganyka 0 + 0 o 0
Gambia + + 0 0 0
Sierra Leone 0 o + + + :
Nigeria o + 0 o 0 \
Ghana + + 0 0 0 |
North America Georgia - + + + 0
Florida - + + + 0
North Carolina - % t + 0
South Carolina - + + 0o 0
South America Braril 0 + + o 0
Venezuela + + 0 + 0
Europe Bulgaria + + + o 0
, Hungary + + 0 o 0
Spain + + 0 o 0
Middle kLast Turkey + + + 0 0
Israel + + + 0 0
* Response obtained +
No response obtained - .

Response doubtful 4
No information 0
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The favorable effect of fertilization is not always
evident, The response to a supply of fertilizers and plant nutrient
requirement vary according to local conditions as shown in table 4., It
mst be remembered tnat the peanut rhizobium can assimilate a certain amount
of atmospheric nitrogen only when the specific bacteria is present in the

soil, If this is not the case, the seeds must be inoculated before sowing.

1.4. Various varieties of pesnut - Sekction - suality

As noted by Woodroof, 1973 (153), it must be noted first
and foremost that any listing of peanut varieties is very confused, For
reasons of ;ield and cuality improvment, and to promote the develo;ment of
peanut uses, seldom does a year pass in the U.S.A. without the creation of
& nev variety and, at the same time an existing variety is discontinued,
The same goes for Africa and Asia, where considerable efforts of selection
have characterized recent production campaigns (Norden, 1973 (98)).

Whatever the use of peanut, selection is always based on
adaptation to local conditions (cl'mate and eoil), diseuse resistance ana yield
(in-shell or after shelling). The oil content and the fatty acic composition
of the oil are important quality factors for oil industry peanuts, 1In the case
of edible peanuts, for a long time low oil content varieties were selected.
Today, the evolution in processing technology has lessened the importance
of this constraint and research is concentrated on form, color and favourable
organoleptic characteristics (Rodrigo and al, 1970 (118)).

According to the intended end product, priority is given
by countries to specific objectives :

= Overall yield

- In U.S.A., Israel and Madagascar, the organoleptic
properties and resistance to cercospon')sia for the use as edible peanut,
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~ Generally in Africa and specially in Senegal and Nigeria
a8 well as in Latin America and in India, rusticity (sometimes with a lower
consideration for yield), a high oil content, adaptation to various climates

and disease resistance (Rosette, cercosporiosia).

1.4.1. Main peanut types and varieties and their
predominent culture area.

The various cultivated types of Arachis hypog-ea can
be divided into three main varietal groups : Virginia, Spanish and Valencia.
A fourth one, the Runner group, genetically linked to the Virginia type, is
mainly ruled by commercial considerations,

Virginia

This t;pe is characterized by large pods containing
one or two elongated kernels. The constriction of the shell is well marked.
The kernels are well separated and --ithout any flattened area,

This is the most usual types. The U.S.A. produce
large quantities in the States of Virginia, North Carolina, Tennessee and
Georgia. It is used as a selection basis for several African countries such
as the Senegal, Nigeria and Zambia, and it also represents the largest part
of the production from China,

The numerous varieties are grouped into two categories
according to their type of growth : erect or running, Virginia Bunch Large -
Virginia Bunch Small - Virginia Bunch 46-2 - Virginia Bunch 67 -~ Virginia
Bunch G2 - Virginia Runner G26 - NC 4X - NC 5 = Georgia Hybrid 119,20 -
Holland Jumbo - Florigiant are only a few of the varieties listed in the
American cstalogue,
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Runner

This is a Virginia t,pe variunte. The kernels are

smaller less elongated, often with a flattened part,

Southern kunner 56-15, Jixie Kunner, rarly hunner,
Bradford Runner ani Florunner are varieties developped in different States
of tne U.S.A.. Egyrtian Giant and rRhodesian Spanish Bunch are varieties

cultivated in South Africe while tne shulamit variety is cultivated in Israel,

Spanish

This type is characterized by small pods generally
containing two round well separated kernels, Prior to 1940, this type formed
907 of all cultivated varieties in the American State of Georgia, and it
remains the predominente zulture in t;e States of California, Teras and Oklahoma,
with the Dixie Spanish, Improved Spanish 2B, GFA Spanish, Argentine, Spantex,

Spanette... Natal Common Spanish is the most usuil variety grown in South
Africa,

Valencia

The pod of this variety is smooth without any constriction -
The shell contains three seeds which ver;’ often have flat extremities. Fourth

fifths of U.S. Production of this variety are located in the State of New Mexico,

1.4.2. Choice of t.pes according to farming conditions

The three main types given above are not only characterized
by the morphological characters of their pods and kernels, but also by the
duration of their vegetative cycle,

The cycle of tre Virginia type (between 130 to 140 days)
is longer than that of the Spanish type, while the Valencia type with 120 days
is considered as an early type (see table 1).




Although they have a higher production potential (sce § 1.4.3,), the varieties
of Virginia type have a stricter ecolocical requirements th:n Spanish or
Valencia type particularly in the ccse of bigger kernel varieties. This
explains vhy tine Virginia type is predominent in areas Laving favorable
cultural conditions w411 is the basis of local azaptation and selection tests
in many producing countries., The Spani-h and Valencia short cycle t:yres
remain the best aispted to the equatorial zone and to altitude farming while
certain varieties of the Spanish group are suitatle for the driest area

of the sudano-sahelizn zone.

1.4.35. Yield and cuality of tre various t.res and
varietics

1 04 0301 . ln-shell :,'ield

In-shell jield depends not only on type and varieti, out
also on local conditions of climate and soil and on farm management (Sturkie
and Buchanan, 1975 (33)).

The influence of variety is shown in table § whicn
gives the yield of various varieties in the comparatively homogeneous

conditions of tne Georgia State,
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TABIE 5. Average vield of different varicties of peanuts in Geor;ia State
(according to Woodroof, 1973 (153)).

Varieties Yield in 1b / acre
1. Spanish t-pe

- Dixie Spanish 1.700

- Improved Spanish 2 B 1.700

- G.F.A. Smish 2.200
2. Runner tvpe

- Southeastern Runner 56 - 15 2.300
3. Xirginia type

= Virginia Bunch 67 2.400

- Georgia Hybrid 119 - 20 2.400

= Virginia Runner ¢ 2,270

- Georgia Hybrid 119 - 18 2.500

It may be seen that the Virginia variety and the
Runner variety give slightly better results than the Spanish variety,
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Sturkie and Buchanan, 1973 (133) reviewing the
results of numerous culture tests conducted in tne U,S.A., clearly demonstrate
the influence of farming practices on the yield of the different varieties.
For instance table 6 shows the effect of cercosporiosis prevention on the
yield in the Cameroun where the climate is particularly favourable to the
development of tnis disease, The increases in yield compured with reference
samples are 74 and 80 ¢ respectively,

TABLE 6. Influence of farming practices on vield : treatment arainst

cercosporiosis. (Praquin and Tardieu, 1976 (106)).

, Varieties 65 - 7 65 - 13

Reference Tre«ted Reference Treuted 1
sample sample i

Aver:ge yield
6 years
1969 - 1974 2.655 4.780 2.470 4,295

(X6 / ha)

‘-4-302- Shelli%_xield

As shown in tuble 7, considerable difrerence in yield
exists after shelling, both for edible peanut varieties and for the oil-
industry varieties,
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TABLE 7. Shelling yield vith re.ard to various peanuts vorieties
(Voodroof, 1975 (155) and Silvestre, 1963 (129)).

Varieties Yield after shelling

1. wdible peanut

Spanish_typo
vixie Spanish 76 to 79 %
Runner_type

Southeastern Runner 56 - 15 5 %

Virginia type

Virginia Runner G26 7% X

Virginia Bynch Large 65 to 68 «

Virginia Bunch 67 72 to 74 4 |
Virginia Bunch Small o to T2 % |
Valencia t. pe 70 %

2. OQil-industry peanut

Hybride 33 75 £
Spanish 224 5 %
Buiten: »rg 214 5 %
Mwitunc: . %

As may be seen, the results of Virginia type given
above in teras of in-shells yicld are counterbalanced by poor p.rforuunces after

shelling,
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For oil-industry varieties, the difference is less
marked,

The oil-content is obviously a quality for the oil-inaustry
production. In the past it vas considered as a defect for edible peanuts

which, should not contain more than 42 7 to 45 < of oil, Today, this constraint

is of less importance due to a certiin processing methods,

In fact there is little difference between edible
peanuts and oil-production peanuts, as sho'n in table 7 for varieties
cultivated in Africa,

TABLE 8. 0il content comparison bet een edible peanuts varieties ang

groundnuts for tne oil-industry (3ilvestre, 1963 (129)).

Edible peanuts Oil-industry peznuts

Variety 0il content Variety Oil content
Valencia 247 48 % Hybride 33 49 9
Bunch 210 46 % Spanish 224 45 %
Bunch hadirovale 46 % Buitenzorg 214 47 %

Kiroeromena 2% Mwitunde 49 ¥
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1.4.4, Peanut kernel comnosition

Table 9 gives the composition of the whole peanut -

kernel (range and aversge figures)

TABLE 9. Composition of peanut kernels

(Preiman and al. cited by Woodroof, 1973 (153)).

Conatituent Range % Average %
Moisture 3.9 - 13.2 5.0
Protein 21.0 - 36.4 28.5
Lipids 35.8 = 54,2 47.5
Crude fiber 1.2 - 4.3 2.8
Nitrogen free-extract 6.0 - 24.9 13.3 ’
Ash 1.8 = 3.1 2.9
Reducing sugars 0.1 - 0.3 0.2
Disaccharides 1.9 - 5.2 4.5
Starch 1.0 - 5.3 4,0
Pentosans 2.2 - 2.7 2.5

Naturally the composition of peanuts varies according
to variety, location and year of production (Holaday and Pearson, 1974 (62)).
The two most important elements are fatty acids and amino acids.
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1.4.4.1, Composition in fatty acids

Numerous vorks have been carried out in the U,5,A.
(Holada; ang Pearson, 1974 (62)), an« p rticulzrly in Georgia b. the
Worthington team (:orthington and Hammons, 1971 (155) ang 1977 (13%6) ;
Wortnington ani al,, 1972)) and in India by Sekhon and his as: istants
(pekhon and al,, 1972 (124) ana 1973 (125\). Treir research has shown
the variation in fatty aciu content according to variet;, environment and

season,

Table 10 cleerly shows the effect of varlety andg
harvesting year on the fatty acid composition and on tne 0il stability and

therefore on the quality of oil,

The incidence of harvesting appears more important than
that of variety. In general, oil obtained from the Spanish type has a hicher
linoleic acid content tnan oil ovtained from the Virginia type, and is thercfore

more subject to rancidity through oxidation,

TABLE 11, Comparison between Spanish and Virginia types according to

their linoleic -icid content,

o linoleic acid
Types/Varieties (in ¢ fatty acid)
Spanish t.pe

Dixie Spanish 35,2

Natal Common 35,7
Argentine 35,5

Virginia t pe

Virginia Bunch 25,8
Georgie hybrid 30
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It should be noted however, that rartin, quoted by
Norden, 1975 (9u), has shown that tho 0il content is lurgely dependant on

factors of heritability,

1.4.4.2, Proton and acino acid compositicn

The work of Young anu his assistants (Young ani
Hammons, 1973 (160) and Young and ai., 1974 (161) (163) (164)) has shown
the influence of furming procedure azna variety on the amino-aciq composition
and the protein content of pe nuts, imuya ana his assistants, 1977 (5) have

shown a correlation between the tryptoprian ana the protein content of pcanuts,

Table 12 gives the average amino-acid composition of
the peanut kernel ; this data, from Adrian and Jacnuot, 1968 (4) summarise

the results of various authors,

TABLE 12, Amino-acid cozrosition of yn=2nut pro-ein,

(Adrian and Jacguot, 1965 (4)),

Amino acids Busson and coll, nesults obtaired by

Aver.ge nange Hirsch Taira Chai Aversage
Arginine 11,6 10,7 - 12,4 10,6 11,35 11,5 11,2
Cystine 1,45 1,5 = 1,6 0,85 1,15
Histidine 2,2 1,9 - 2,4 2,8 2,55 21 2,4
Isoleucine 3,6 504 - 3,8 4,5 5,65 2,7 5,6
Leucine 6,65 6,5 - 6,9 5,0 6,65 2,5 2,9
Lysine 5145 595 = 5,6 5,9 Il 4,7 290
Nethionine 1,4 1,3 - 1,5 0,9 0,75 1,3 1,1
Phenylalanine 5,05 4,6 - 5,3 5,6 5,1 3425 R
Threorine 2,7 2,4 - 35,0 2,9 3,0 2,2 2,7
Tryptophan 1,05 0,9 - 1,2 1,1 0,9 0,6 ¢,9
Valine 4,4 492 = 3,7 995 5,03 4,C5 e iz
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1.4.4.3. Others components

Among the qualities related to vcgetal matcrial, the
cellulose content , and volatile components (Fattee and Singleton, 1972 (102))
which int'lucnce the organoleptic qu~lities of edible peanut should alsc be
mentioned. However, in the case of the fatty acid composition , these are

debateable and have little effect on the main selection criteria,

1.5. Storage and drying technigues

The ~ualit; of the raw material does not depend solely
on its original vegetal condition, It depenis also, perhaps even most on the
condition in which it is ofiered to the buyers. That is why, in the case of
peanuts, drying and storage operations following harvesting, are of greater
importance. According to the climatic conditions during harvesting , the
kernel moisture content may vary from 35 to 55 9. As the gethering period is
fuirly long, the kernel maturity is very often heterogeneous. loreover,
storage atmospheric conditions are those of the culture areas which are not
usually the most favourable. .rying is absolutely necessary soon after
harvesting to avoid temperature increase in the stock and development of
toxin proauctive moulds (Cobb and al., 1969 (32)).

1.5.1. Drying

Because certain kernel characteristics depends on it,
drying must be perfectly controlled, Too great a temperature causes the
development of unpleasant flavors and increases the risk of cotyledon splitting
and of skin slipping during shelling., Moreover, and for similar reasons, it is
preferable for woisture not to drop below 7 <, However, if humidity is much
over this figure, it favors the liberation of fatty acids and the evolution

of fungi, vhich result in a drop in refining vield,




Jrying is carried out either naturally by spreading
the nuts out in the field to dry in the sun, or in industrial driers, and
sometimes by associating the two methoas (uickens and Pattee, 1975 (42)).
Windrow drying gives good results if initial humidity is not too high, 1

In the U.S.A. the pods are dried in windrows on the field
up to a moisture of 20 ¢ (Samples, 1969 (120)) before combining and completing
the drying under cover. On this last point, the most generally accepted metnoa

consists jn forcing constant heated air vertically through peanuts layers until

about 10 ¢ moisture is reached. A suitable balance betwcen the temperature
and the relative moisture of tre drying air through the layer must te majintained
to avoid rapid and concentrated loss of water in the lover portion of the bins

and to insure proper drying in the upper portion of the bins,

To achieve this it has been recommended that the
temperature should not exceed 35° C and the relative humidity shculd not
be lower than 55 % (Woodward and Hutchison, 1972 (154)), Hutchison and Woodward
(Hutchison, 1967 (63) ; Woodvard and Hutchison (154) have developred a process
in vhich hot air is introduced simultaneously into both ertremities of the bing,

and peanuts are dried on belt conveyors to reduce heating time and allow a more
uniform drying,

1.5.2, Storing

Suitable storing conditions should preserve the initial
qualities of the product. The three following points should receive particular
attention

- The possible development of fungi

- Insects infestation

=~ Free-fatty acid content
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In some countries, kernels are stored in the open
air, in thene storuage ureas such as the "seccos" of the Senegal, insects
destruction is done by spraying with insecticide, rumigation under tarpaulin
covers, or the construction of fu: igatable store -houses allow better insect
control in peanuts stocks (179). Storage in a store-house with a circulated

atmosphere is largely used., This of course, concerns in-shell nuts,

Unshelled peanuts in bags may be stored unaer tre

same conditicns,

These storage methods are widely used particularly
in Africa on the jroduction areas. In the U.S.A. unshelled peunuts are also

stored in refrigerated storehouses. (Woodroof, 1973 (153)).

Storage under metal or concrete has also been developed
air-ventilatcd or inert atmospher silos (Bagot, 1967 (9) ; Reimbert, 1967 (114)).
Wilson and Jay, 1976 (150) have sho-n the effect of the atmosphere composition
of the stor.ge enclosure on the increase of fre: fatty acids ans on the aflatorin
rate in 16,7 ¢ humidity content unshelled kernels, [hic increase eppears to te
enhinced by 4 high oxygen percentage. Jenkins, 196& (66) has pointed out the
correlation between the temperature and the free fatty acid increase. i.uch
research h.s been made on storsge in an artificial atmosphere particularly in

a 0 atmosphere (Gankara Rao and Achaya, (121) Jay and al., 1970 (65)).

The choice of storage method should take into conside-
ration the acceptable cost of this operation and the final quality of the peanut,
The risk of unpleasant flavors developing during the storage is very importunt
for the euible peunut (Pattee and al.,, 1971 (103)).

1.6. Contamination and preventive me thods

1.6.1, _aiage by insccts anu otner parasites

Storage silos are a favourable environzent for insects
who feed on the seed, thereby reducing the stock and undermining its quality,
Quality is lowered by a reduction of germinative pos-ibilities and by a change
in storage conditions, the production of hydrophyl fragments and dirt capable

of crusing ferrentation and acidification of oleaginous substances,




and Ephestia cautella), the weevil (

cassiae Gylh,), bugs (

The main parasites are : the Pyrales (Corcyra ceghalonica

caryedon fuscus Goeze or Pachymoerus

Aphanus sordidus and aricalis and pieuches ariires and

ggtruelis), Irooderma granarium, Tribolium confuseum and castaneum and at last

Orizaephilus mercator,

Africa by the weevil larvae.

kernels unusable for industry or as seed (uJelbosc, 1966 (41)).

Widespread damage is caused in peanut pods all over

The cot.ledons are eaten completely, making the

In-shell storage seems to be a good protection against

most of insects, Only veevils and bugs succeed in destro ing peznut shell,

Many insecticides, given in table 13, are used for the

treatment of stocks as well as for tneir enclosures, One of the most widely

used fumigants is methyl bromide (Leeschandkal. 1974 (80)
the use of parathion and malathion is forbidden by Law,

). In some countries,

TABLE 135, Chemical prevention during storage - Delbosc, 1966 (4)).

Carbon sulfur

rethyl Bromoure
Ethslen oryde

Pyrethrins

Fumigation

umigcation

Fumigation

Treatment of bags anc walls
Treatirent of kernels

Fumigation

Product Treatment Quantity in g, of
active substance
Zeidane/DIT Treatment of bags and walls 1 g/m2
Treatment of kernels 5 /100 kg of pods
HCH Treatment of unedible kernels 7,5 &/q1
Lindane Treatment of premises 0,1 g/m2
Treatment of kernels 0,5 g/ql
Fumigation of premises 4 g/100 m3
Parathion Treatment of unedible kernels 0,2 g/ql
Malathion Treatment of premises

0,5 = 0,7 g/m2
150 - 300 g/m3
15 =« 30 ¢/n3/46 b
40 - 50 g/m3/24 h
0,1 g/m2
1 g/41
10 g/100 m3
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Weight loss in peanut stocks may be also caused
by the infestations of Acaroid mites (Zdarkova and Reska, 1976 (168)).

1.6.2. Pesticide contamination

The use of fumigation in controlling insects in
stored peanuts may result in kernel contamination, Thus, peanuts treated with
methyl bromide have residual contents of 34,8 and 55,1 ppm 4 hours after
treatment and of 29,1 to 41,8 ppm 72 hours after treatment respectively,
according to methods of treatment. These rates of 29,1 and 41,8 ppm are
€iven as being permanent (Leesch and al., 1974 '(80)), Nevertheless, tne
contamination of products and by-products for the oil-industry is practically
non existant as shown by Florence and al., 1974 (45) and Listopadova and Horak,
1972 (82).

Tavle 14 show the HCH pesticide content regarding
various products,

TABLE 14 - Pesticide content of the varicus oeanut oil-industry products
(Florence, 1974 (45)).

Type of product HCH bpT, DIE, DDD Others
Ppm Ppm ppm

Ex-works peanut
cake (30 samples) 0 0,01 nill

Peanut cake after

storing and transport 0,05 - 0,3 0,07 Dieldrine
(10 samples) 0-0,15%
Crude oil 0,05 - 0,2 0,01 nill

Final product oil unnoticeable unnoticeable nill
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It may be seen that the HCH pesticide content is very
low in defatted cakes, i.e,, after hexane extraction of oil from the full
fat cakes. The liposolubility of pesticides results in the contamination of
the crude oil, however, crude oil deodorisation eliminates nearly all the

pesticides content , and refined oil has no measurable quantities,
1t should also be noted that considerable quantities of

cake may be recontaminated during storage or transportation, by external
factors,

1.6.3. Fungi infestation

Undoubtly, fungi infestation is by far the most serious,
the most important of which is the production of a series of highly toxic
substance generally called aflatoxin, by the fungi Aspergillus Flavus  Link
& Fris and by the Aspergillus parasiticus Speare. A certain number of others

moulds also produce toxins which, although less well known,are also very
harmful (Juillet, 1971 (68)).

TABLE 15. kain moulds other than Aspergillus flavus and mvcotoyins,
other than aflatoxins in the pecnuts (Juillet, 1971 (68)).

Moulds Toxins
Aspergillus

A, Chevalieri Gliotoxin

A, restrictus Unidentified

A, versicolor Aversin, nidulotoxin,

sterigmato stin, etc,..

Penicillium

P. ctrinum Citrinin
Rhizopus ’

R, Nigricans Unidentified

R. orvzae Unidentified
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Considering the frequency of the pre-ence of
Aspergillus in pe=nuts, the toricity of aflatorin ond the fact that absence
of aflatoxin is considered by a growing number of countries as a prevailing
condition to the importation of edible peanuts, we will give particular attention

to this problem here,

1.6.3.1, Formation and growth conditions of aflatoxin

The growth of Aspergiilus Flavus requires conditions of
hunidity and high temperature (Tango and al, 1966 (1)5) y Sledd and al., 1976

(150)). The fungi cannot develop on pods or kernels with a water content
below 9 y and 16 j. respectively, Moreover, no more aflatoxin is produced if
the fungi contirues to develop above 41°C, The danger zone of temperatures is
between 13°C and 41°C (biener and uavis, 1970 (43)).

1.6.3.2. Toxins produced and their effect

Four aflatoxins must be mentioned (Labarthe, 1975 (75)),
classified into two groups according to their carbon atoms and to the presence

or absence of lactone on the last core (nucleus) :

~ Aflatoxin B! and B2 : 5 carbon atoms
- Aflatoxin G1 and G2 3 6 carbon atoms + 1 lactone

They act on the cells reducing mitoses and slowing
down protein synthesis by inhibiting the metabolic process,

In the human system , injury to the liver is the most
obvious. Amongst the animal species, birds are the most sensitive to this
toxin, and monogasfic mammals tre least. Adult polygastric mamrals do not appear
to be very subject to this t.pe of intorication but the_. becomre vectors of
aflatoxin by their contaminated milk, (Lafont, 1974 (76)). .



1.6.J.3. kethods of prevention

It is to be noted that some varieties of peanuts
are more susceptible tnan others to attack by fungi ( Zambettakis, 1975 (166) ; ‘
Mixon ana Rogers, 1973 (92) ; Gillier, 1970 (53)). These varietal aifferences
depend on the structure of the pod and of the seed coat (.maya and al.,, 1977
(6) ; Zambettakis and Bockelee-iorvan, 1976 (167)).

However, with prevailing coudition$as they are, it is
necessary to tuke precautionary measures during harvesting and storing if
contanination is to be kept to a minimum (Bockelee-uorvan ani Gillier, 1974 (15)
and 1976 (16)). In practice, the most favourable conditions for the development
of Aspergillus flavus are those pr-sent during digsing, moisture content in the

nuts being between 30 and 40 %. During the drying period, vhen the moisture content

of the nuts is about 15 %, there is still a strong risk of contamination,

Anything which causes damnage to shells during the period
of digging or drying, increares the risk of toxic contamination ; frequent and

careless handling, prolific insects and other par:isites (Troeger and al,, 1970

(141)),

Digging at the moment of peak maturity is a wise
precaution, as the longer the nuts remain in the ground so the probability
of contamination by mould increases, After harvesting, it is still possible
to control contamination, either by rapid drying at a low temperature, or by
the use of antifungal proaucts (.ambettakis, 1974 (165)), or by storing in an
atmosphere of carbon dioxide (Adrian, 1969 (21)). hodification of storage
atmosphere is also of interest. The work of landers and al., 1967 (77). and that
of Wilson and Fay, 1976 (150), have shown that rarefaction of the oxygen
considerably reduces the development of aflatcxin without having much effect
on lipasic activity, characteristic of tue ciochemical activity of mould,
This was in fact, found to be totally arrested by an increased carbondioxide

concentration, even with oxygen presence,




In present conditions rapid drying and storing away

from moisture present t:.e best means of preventing mould,

1.6.3.4, rradication riethods

Before in.ustrial conversion, it is possible to extract
the nuts attacked by mould from contarinated batches, by sorting after shelling.
This sorting is based on the difference in density between mouldy and sound
nuts (Prévot, 1974 (107) and 1976 (108)). The zig-zag sorter, with a 12 tons
per hour capacity provides an adequate output for an oil-mill but eliminates a
large percentage of the nuts. Sorting according to colour, with inaivicual
inspection of tue nuts by a photo-electric cell (Sortex process) is valid in the

edible peanut industry, but its output is too low for use in oil-mills,

Roasting tends to reduce the aflatoxin rate in peanuts
by between 20 and 50 % (Lee and al., 1968 (79) ; waltking, 1971 (147)).

During extiraction of protein isolates or concentrates,
hyperchlorite, hydrogen peroxyde, benzoyl peroxide and ammonia treatments
destroy aflatoxin effectively (Rhee and al., 1977 (117)).

buring conversion, the virgin oil obtained by pressing
contaminated batches, contains aflatoxin, so also does oil extracted by the
solvent hexane which carries some aflatoyin vith it, Adrian, 1969 (2), quoting
results obtained by various authors, studies the evolution of the aflatoxin
rate during extraction and refining - the oil produced finoclly is free from
aflatoxin,

Neutralisation eliminates most of the aflatoxin present,
and the action of bleaching soil eliminates the rest,




e

v

3.

In 1974, Prévot (107) made an assessment of work done
on peanut cake : the extraction of oil and aflatoxin using a ternary solvent
mixture, e.g, acetone-hexane-water, does not give satisfactory results as
naither the aflatoxin nor the oil are removed completely, Much research
carriec out in the United States, in the laboratories of the USIA in liew
Orleans (kKann and al., 1970 (83) ; Gardner and al., 1971 (50) ; Codifer and al.,
1976 (33)), showed the most economicnl rethod to be that using amonia gas,
Recently, formaldehyde and calcium hydroxide have bteen tested and given good
results, Penut cake with a 12 to 15 ¢ moisture content is shaken up in a reactor
for 15 minutes under a 2 or 3 bar pressure of amonia. Removal of aflatorin is
considerable, but the protein content is weakened. Tie 1 sine content is onl:
very sligntly affected, but cystine is partially dectrored. Arart trom thece
considerations, it is therefore possible to obtain meal almost completely
free from mould and aflatoxin, Use of amonia however, is pointless i: subsequent
recontamination during storage and transport, is not avoided. Subsequent
moulding is a cause of regeneration of toxins, feal put on the live-stock
feed market must therefore be guaranteed not only as having been treated tor
the removal of aflatoxin, but also as being free from any contamination subse-

quent to the treatment,

Variations in the extent of contamination by mould

and re-contamination risks in peanuts and by-products are given in Fig, 1
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Figure 1. Evolution of the number of funri spores in re-nuts and cake
durin. o0il-mill procesces (l-.oreau, 1976 (94)).
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1.7. Quality grading

In the United States, Israel, South Africa etc... control
of comrercialisation regulations concerning edible peanuts calls for a wide

range of small standardized apparatus (Gillier, 1969 (52)).

The following are the main items of equipment :

a pneumatic sampling machine which selects samples from
trailer and truck loaars carr-ing the nuts to the processing

plant,
- a set of size screens which separate the nuts into three
size graces and remove foreign material or accidentall

shelled nuts,

- a shelling machine with different compartments for each

nut size,

- & weighing machine

- a hygrometer to measure the moisture content of the nuts

- a series of screens to separate the kernels into different

size grades, and remove split kernels,

= a small cruscher to crush the kernels and remove the

cotyledons so as to be able to examine the interior of the
nut.

gach batch is thus clascified aceording to the various
stendards,
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In-shell peonuts

The characteristics taken into consideration are : size,

colour, texture and condition of the nuts,

+ The size should be regular, and the shape of the shell
should have a marked constriction, The external appearance is mcst impertant,
For this rcason nuts are often subjected to a lignt treatirg Erocess such as
washing or immersion in a kaolin bath, Quality standards may be aeciaed eitner
accoruing to size (U.S.A.), ot to weight (France). The largest and heavii:n*

nuts fetch the best prices.

« The colour of the shells is also important, expecially

in Europe, preference being given to the lightest in colour,

« The texture of the shells, which is shown by their
resistance during procescing is another point to be considered as well as
the condition of the kernels, The shells should contain no immature, mouldy

or damraged kernels,

Buyers consider peanuts as falling into three main
categories : Virginia Large Variety, Virginia Small (unner) and Spanish
varieties,

Each quality is tested for the various stundards such as
size and homogeneity of the nuts, colour and shape, taste and odour and
finally skinning aptitude.
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The r_n_aﬁg are graded according to shape and sige, established
per 100 kernels or the number of kernels per ounce. Batches "ith 60 to &0

nuts to an ounce are considered as small, with 40 to 60 as medium, with 30

to 40 as larze and with 20 to 30 as ver, large, Otrer points taken into
consideration are : colour, cundition, cleanliness, split resistance, moisture

and oil content, although the latter characteristic is now of less importince,

as mentioned avove, Tatste and ouour are particularly important where tre

nuts are to uve made into peanut butter and roasted pecnuts, There are no standurcs,
but tests may bLe carried out by specialised "tasters" who usually take the

flavour of the South African Nuatal es check sample,

The maturity of the seeds may be checked with a process
developed by Kramer and his team, and based on spectrophotometry (Kramer and al,,
1963 (72)). Other methods of analysis have also been established to measure
the maturity of edible peanuts (Young, 1973 (159)); oil content (Heinis and
Saunders, 1974 (61) ; oil quality (Young and Waller, 1972 (162)).

In table 16, we give, as an example of classification, the

specifications corresponding to top quality edible peanuts in the United States,
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TABLE 16. Specifications of Raw Shelled Peinuts of No i U,S. rrade
(tmcording to Tiemstra, 1973 (18)).

Varieties
Accepted defects () Runners Spanish Vircinia
Others varieties 1,0 1,0 1,0
Splits 3,0 2,0 3,0
Damaged kernels 1,5 1,5 1,25
Damaged + minor defects 2,0 2,0 2,0
Foreign material 0,1 0,1 0,1
Pass through screen 3,0 2,0 3,0
Screen slot width 16/64 15/64 15/64
(in inches)
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The main problem concerning the quality of edible peanuts
is that of their aflatoxin content (wilson, 1975 (151).

American authorities have sug;ested methods of analvsis
after shelling which have given rise to much controversy with, for instance,
European importers. It is particularly difricult to take a reprcsentative
sample from a load of nuts in vhich contaminated nuts ra. ve few but
nevertheless mean that the entire load is doubtful (#hitaker and viser, 1969 (149",
After shelling, only the loads containing less tnan 1,25 ¢ of infected kernels
may be used for edible peanuts. Nuts to be uced for the production of oil
and peanut cake raise no problems of this t,pe because, as we have seen, the
aflatoxin may be eliminated during processing, In the case of these nuts, it

is mainly the foreign materials and moisture content which are considered,

The W.H.0. recommend a threshold of 30 microgrammes per
kilo (p.p.b.) which is 50 times less than that usually eccpeted as having no
111 effect. cvery importing country has established their own standards
regarding aflatoxin, The strictest regulations are to be found in Holland,
Italy and Japan, who have set this threshold at 5 popeb.. In the U,S.A. the
Food and Urug Administration tolerate rates of 25 p.p.b. and 20 p.p.b.

respectively in raw peanuts and in peanut products,

Aflatoxin is present in greater or smaller quantities
depending on the country of origin of the peanuts, Peanuts from China have no
aflatoxin content, South African Natal varieties and U.S.A, Runners only a
very small quantity. Nuts from Argentina, Egypt and the Senegal are farily reliable,
whereas those from India, halawi, Nigeria and Brazil are considered as
doubtful,




liany counirics do not have standards regulating pcunuts
for use in oil-mills, but tuie buropean community sets a shelled peunut

reference price for a standurd product with the following characteristics

- 0il content 49 &

- Free fatty acid content expressed

as oleic acid 3 <.

= Free from foreign matter
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2 = EDIBLE P:ANUTS

The term "edible pc.nuts" covers a - ide range of proaucts :
in-shell p..nuts, shelled nuts, roasted nuts, salted nuts, peznut butter,
candies and peunut bakery s.eets ( evre, 1471 (41) ; Tressler and Woodroof
1976 (140)).

These different t,pes of product all require specific equipment,

but certain industrial operations ure common to all,

2.1, Shelling

2.1.,1, (Clecning in-shell pcanuts

Before shelling, certain precautionury measures
must be taken in preparing the nuts, The shells should ve cleun, ana
conform to qu.lity standards regarding colour : clecning is usually
necessary. In Africa the nuts are -.ished in revolving cages, the lo-er
parts of vhich are immersed in --ater. After dr,ing in the sun or hot air,
the nuts are again sorted to eliminate tho-e which ere dammaged and which
would enable mould to reach the kernels., Ho ever, - ashing is inclined

to weaken the shell surface making the nuts uniit for roasting (178).

In the Unitea States a somehat more erpensive
technicue is used : the nuts arc _le:ned in a stre.m of - et coarse sand,
The s:nd is screened out and reuced, the nuts are dried and "pordered"
vith talc or very fine kaolin. The excess powder is removed by brushing,

This process gives the chells a light colour and sheen, (Joodroof, 197% (153).




2.1.2, Actual shelling

Peanuts are shelled by friction caused between the
nuts themclves and the - alls of the shelling machines, which are usually
cylinders vith valls made of metal b rs, or perforated metal sheets, A
cross-bar be:ter or drum revolves in side the cylinier, The broken chells
drop through the grates in the drum wall, The t pe of material wi.ich
causes the least damrage to the kernels is that vihich consists of a metal
bar cylincer *'ith a smooth inner drum ; this t,pe of material is recomrended

for treating edible -e_nuts (178),

If the loads of nuts to be treated are mized, they
shoulu first be sorted into size gra.es in cages with adjustable bars, The
beater-shelling machine spacing is then adapted to the size-grade of each
loado

Simple manually operated machines have been adapted
to permit shelling by the farmer ( (180° ; Coward and al., 1977 (27)).

2.1.5. Sorting and storing after shelling,

A preliminary 5253125 over "jitter bugs" or shaker
screens removes the shells and foreign material from the kernels, This
preliminary sorting has therefore an essential r8le in removing most of the
dammaged kernels in which aflatoxin is generally concentrated,

A second sorting operation removes defective kormels
or those without skins, This operation is carried out either by ure of
electronic machines (5ORT:X-type machines) or ty hand. In the first case,
the kernels pass trough rhotoelectric-cell beams set at the correct kernel

colour,




A jet of air separates discoloured or darker kernels (inc‘-ation of mould)

from the rest, In the second case the kernels pass over picking tables 1lit

by fluorescent lights to render the colour of the kernels more apparent,

The kernels which do not have the standard colour are rejected by hand., This
process is to be recommended in certain conditions, in Africa for instance,
not only due to the cost of labour which is lower than in the United States
but also because of the delicacy of SORTEX-type machines in african climatic

conditions,

After shelling and sorting, §§2£i§§ must maint-in
the -uality of the kernels, Pe:=nuts are particularly subject to attack by
mould and insects. Their colour is easily altered b: the action of very small
doses of amonia, they are apt to loose their flavour by atsorbing surrounding
odours, and they become rancid through ox.cation (WOodroof, 1973 (153) ; Pattee
and al., 1971 (103)). To avoid thcse risks, the storage temper:ture should
be low. At 21°C shelled ;e=nuts retain their qualities for four months tut
are subject to insect infestation and to an unfavourable chinge in colcur.
At 7°C pe:nuts may be held for six months, and insects are "arrested". Storage
time may be increased still more by lowering the t.mperuture : 2 yeurs at

0°C to 2°C ; 5 ycars at -4°C and 10 years at -12°C,

2.2. Blanching

For the preparation of roasted or salted peanuts, tne
kernels must be skinned, and in the case of peanut butter it is also necessary

to remove the heart which gives a bitter flavour to the butter (Woodroof, 1973

(153)).

There are four methods of blanching 3
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2.2.1. pry blanching

This is the least complicated method. The shelled
peanuts are heated at 140°C for 25 minutes, these figures may vary slightly
depending on ihe t;pe and humidity content of tne nuts, The skins crack,
and the peanuts are then cooled and afterwards passed between brushes or ribbed

rubber rollers which rcmove the skins.

2.2.2, Hot water blanching

In this process, the kernels are rolled over fine
stationary steel blades which cut the skin longitudinally on opposite
sides. The kernels are sprayed with hot water to loosen the skins which are
then removed by passing the kernels between a rubber pad and an oscillating

cloth-covered pad. Finally the kernels are dried under a current of hot air

(45° c), over a period of six hours, Hot water blanching has the &adv ntage
of not heating the kernels and means they keep longer and better than nuts l
blanched by other metnods, This is cue to the fact thai the natural antioxy.ants
prcsent in the nuts are not destro,ed., Moreover the hot vater spray dissolves
some cf the kernels' surface protein, onc & hard glize is formad, thu-

protecting the kernel against oxydation and mechanical injury. However, crying
the nuts is delicate, and its technique is more costly than dry blanching.

A variation of the water blanching method consists of
heating the k.rnels at 100°C to 1350°C after slitting the skins, and of then
passing them between rubber belts which roll and rub the skins off. Spin
blanching gives results similar to those obtained by dry blanching,

2.2.3. Sodium hydroxide blanching

The shelled nuts are immersed for eight seconds in
a | per cent solution of sodium hydroxide ana then rapidly dipped into a
1 per cent solution of hydrochloric acid to avoid the appearance of any
red stains on the kernel. The skins are rinsed off with water, and finally
the kernels are dried,
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2.2.4. Hydrogen peroxide blanching

This new technique was introduced in Japan in 1970,
The peanuts are immersed in the peroczide for 30 to 60 seconds. The catalase
contained in the nut decomposes the peroxide into water and oxygen which
causes the skin to swell away from the kernel, providing easy removal, The

whole operation takes between 10 and 15 minutes.,

2.2,5. Comparison of different blaunching rethoqs

As for the results obtained by these various me thois, it
is generally acdmitted that water blanched peanuts hive a better appearance and
keep better, but the quality of the kernels is largely depend:nt on drying
conditions, Nuts dried too rapidly become tough, and subsequent cooking in
0il is inclined to provoke warping, Because of its cost, sodium hydroride

blanching is good for treating small quantities of nuts,

In African conditions, cost and eusy handling are the

deciding factors in opting for the dry blanching method,

Whichevmamethod ray be used, a final inspection is
necessary to remove discoloured, unblanched or partially blanched kerncls,
This operation is carried out, as seen in para. 2.1.3., above, by electronic
sorting machines, of which there are several makes (e.g. Sortex, Schmitz-
modern electronic ete,.) which can treat from 100 kg. to 400 kg. per hour,
Good results are also obtained by manual sorting, where the nuts pass along moving
belts. In cases where the low cost of labour makes this solution possible,
it may be sekcted in all confidence,

2.3. Roasting and Zalting

Roasting develops the flavour of the nuts, (Nsson and al.,
1969 (85) 4 Walradt ang al,, 1971 (46)). and one of two methods are used,
depending on whether the nuts are to be used to make pernut butter or for other

purgoses,
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For the manufacture of peanut butter roasting may be
carried out either continuously or in batches. Batch roasting enables separate
treatment of nuts having different characteristics, especially as regards
moisture content, this Leing the most important characteristic during roasting, °
The batch method is thercfore more adaptable. The pecanuts are heated to
160°C for 50 to 60 minutes in a countercurrent air rouster heated to 4.25°C,
The nuts gracually become browner, but a control device automatically checks
this clolour chinge ant uctuates the discharge of the roaster at the right
moment whilst controling the cooler at the same time. About 200 Kg. of nuts

are roasted in euach batch, Roasting has the effect of causing rupid arving,

loisture content drops from 5 to 0.5 ; vhich is a companied ty tire appear nce
of 0il an the surface of the cot ledons. Contiruous roisters rave been on the
increase sin-e 1955 <0 as to reduce labour co-tg and decrease spillage,
However -itn the use of continuous roasting, special att:ntion must be given
to the tcmperature, so as to avoid the tor-ation of charred particles,
scratching the surface of the nuts, irecefpitation of the oil eni pro.ucing a

, burnt flavour in the nuts,

Cooling should be car. ied out very raridly, <o as to

obtain a uniform product. The cooler consists of a perforated metal c, linder

into which a stron strcam of air is blown through the mass, (nurz, 1976 (74)).

Salted peanuts may be roasted using the metinod desciibed
- above, but the traditional method consists of roasting the nuts in oil after
skinning (Gaupp, 1970 (51)). The o0il is often gas-heated to a temperature
of 135°C to 145°C, and for an immersion time graduated frox 3 to 10 minutes
according to the varieties treated and the quality required, The peanuts are

then cooled by passing on a conveyor under a stream of cold air,

The cooking o0il most often used is coco-nut oil and sometimes -

cottonseed 0il or peanut o0il, The o0il must te continuously filtered and adjusted

to volurme and the free fatty acids should be maintained at a rarirum range of
0.2 to 0.3 9,
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Charred particles which ma. sink to the bottom of the roasting tank should
be reroved, Tuis, as well as a clcre check kept on the tempe. uture ani tire
of roasting, mukes it morc qifficult to control batch ro-cting than continuo.s

roasting.

The actual salting process develops tne flavour or
rouwsted peanuts, The main difficuity encounterea during this process 1s thuo:t

of cnsuring that the s:ult adheres to tne surrace of the niots and avol:i.g

does not fall to the bottom of the bags in wnich they are sold. For ti.i: reason

coconut oil or solid snortening are preiered to liyuid oils for roosting, and

salting is carried out during the jrecess ot cooling; the ruts., Soretines an
improved result is sougnt by spraying the nuts with coconut oil. The quality
of the salt used is of the utmost import.nce : vrreference is given to salt

flakes rather than very fine granulated s.lt, Copper and iron contents shoula

be practically inexi:tunt (less thun 1,5 Ppm) as the re sence of these

metal accelerates rancidity of oil. Calcium and magnesium cont.nts must also
be small to avoid the product hzving a hirsh flavour. Nuts are salted at
a level of atout 2¢', and the addition of antiovi: nts is reconmended, eitier

in the ro'sting oil, or «t the tire of salting,

To obt.in de~oiled pc nuts, the kcrnels are precsed after
skinning(Fomanski and al., 1975 (104)).

[~ 2.4, Packaging

Packaging should fill two types of functions : firstly
a comrerci::l function , the packing materials should be attractive to the

consumerj seconuly a technical function , they should ensurc a given shelflive

ey

for the packed proauct maintaining the initial qualities of the product, which

means prot.ction against oxydation, loss of flavour, moisture and attack by

insects and rodents.,




3

46.

For the transportation of in-shell nuts, 30 to 35 Kg.

Jute sisal or polyprop: lene bags md, be used,

Transportation of shelled peanuts is done in 50 kg.

Bags. Unfortunitely these t pes of pickaging do not protect the product against

mechunical injury and the bags shoulu be handled with care,

Skinned nuts are usually pucked in 30 kilo drums or

baxes,

The shelf life of salted peunuts is directly affected by

expcsure to light and air. Vacuum packaging, in hermetically scaled opaque
packages gives the best results., At prcsent either cellophane or , preferably,
metal packaging materials are used, addition of antioxidants such as BHA
(butylated hydroxyanisole) and BHT (butylated hydroxytoluene) improve storing

conditions of the nuts,

Peanuts sold in the shell after roasting only

« In France, Italy

and in most mediteranean countries this procedure does not raise any particular

problems,
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3 = PZANUTS AS A SOUKCE OF FROT=IN
IN THE HU:AN LDIET

Before looking into tne various processes for manufacturing protein
for humgn consumption, it chouli be r-membtc:ed that in Arica, pc:nut flour,
partially de-oiled by hand, is used in a large numter of dishes, and that in

China pcanut milk and curd are common products.

5.1, Motheus used to okinin zeanut rrotein

The processes ucually used to obtain protein from oilseeds

are also used in the cw.se of peanuts,

The traditional methods used to ,repare peznut protein
(ve and Cornélius, 1970 (36)) may be divided into two types depenaing on
whether meal or whole nuts are to be processed to obtein the protein

isolate,

3.1.1. Cil-mill method (fig. 2)

. The oil is extracted either by continuous expelling or
by means of solvents, as in oil-mills, but the preliminary preparations are
carried out much more carefully so as to ensure that the raw material is of
the highest quality. The nuts must be sound and free from mould and insects,
They must therefore be absolutely clean., After shelling, the shells and

4 dammaged kernels are screened out. zlectronic or msnual sorting is carried

out to remove mouldy or undersized kernels from each batch treated,
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Groundnut kerncls 48,

(raw material)

Cleaning ——> Foreign nmatter

Sorting —————> Rejected kernels

Hoasting and

blanching > Testa and unfit kerncls
Sorting > nejected kernels
Cooking —_—

bxpelling » 0il

Solvent extraction -
or expelling —» 0il

. Dilute
Grinding Alkaline solution ?
Flour .
Filtering ——> Non protein residue

Acidification %

centrifuging ? Soluble glucides
roing —_—
[
Protein‘Lisolate

FI1G, 2. Product.on of flour and peanut protcin isolate by

traaitional metnoaus. (e et Cornélius, 1470 (56)).
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The skins are tnen removed and also the hearts, as mentioned in chapter 2
above, A final inspection is made. The nuts are crushed to vrovide an even
distribution of moisture ana good hent exchange in the subscquent heating
operation, uuring which the temperzture must not be ruised above 120°C to

avoid dummage to the protein content, After pressing, pcanut flour is obtained,

Initial wuter and free fatty acid contunts of the kerrels
must be less than 12, and 0,5/ respectively. Horeover, it is essentisl for the
heart to be removed as it contains goiterogeneous prorerties, The final
product should be free of ischerichia Coli, Selronelia and any other pathogenic
elements, The total nunber of bacteria should be less than 20,000 per gram,

The aflatorin content shonld he low ; there is no set rate, but a proijuct
containing Sle/kg. is considered unfit for hu~zn consumption (Ch.ndrasekhara

and Ramanna, 1968 (28)).

Various traditional methods are also recommen .ed to

determine ac-imilable lysine and soluble protein rates,

Below are the standards given b, Adrian and Jacquot,
1968 (4) for edible pesnut flour s

= the kernels should have a good appear:nce and

be neither rancid nor mouldy,

T - all shells and at least 40;. of the skins and hearts

should have been removed,

=-the protein content of the kernel shculd be 27. (a 105);

e

= if heat is used in the skinning method, this should not

exceed 150°C for a lenght of time of not over 10 minutes H

- the oil may be extracted eitner by the expelling or
solvent methods, but in the latter cuse the solvents
must be conform to stancaris regarding tre -uality of

the mesl ;
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roasting in the roasting machines, and expelling of the

0il should be regulated so that no blocking or
deterioration of amino-acids occur ; the temperature
should therefore not exceed 120° in the pressure

expeller nor be maintained for more than 30 mn,;

the flour obtzined from meal must be sieved to ensure
that 9/10 rass through an £0 mesh screen and that the

total quantity passes through a 40 mesh screen ;

the flour must be sound, and come up to the bacterio-
logical food stanuards and be free of any insect or

parasite infestation ;

addition of chemical products either for preservation

or other purposes is not allowed ;

the flour should contain at least 505 protein (N x 6,25),

3 to 5. ash at the most, less than 6. moisture, less

than 64 fat and less than 45. crude fibre ;

the lysine content in the protein should be at least

¥ (+ 109) 5

digestibility tested on rats should be at least 9%’ and

the biological value of the proteins should be at least

55% .

3.1.2. Recovery of protein icolates

Recovery is based on the solubility of protein in e

soda aqueous solution. I'rom a nutritionul point of view, it is preferavle to

use skinned penuts 3 cut in treating expelled or solvent extracted nenl

it is also possible to recover oil (see fig. 2). In the two processes described

below, kernels ere used, and oil ana :rotein concentrates are recovered simul-

taneously.




The Chayen or Lypro process : after skinning and

removal of hearts, the kernels are immersed in an aqueous solution of
becarbonate of soda. The nuts are crushed so as to burst the cells and promote
the disolving of the protein, Then, by mcans of centrifuging turce elements
are separated : a fibrous elewent, an oily element and an aqueous elenent which
contains the protein, the glucides and about a third of the dis,crsed oil,

The protein is precipitated either by the use of heat or acid, Part of

the oil being taken by precipitation, a final product, after drying with

657 protein and 325 oil is obtained,

Mysore) process. This process is an improved varistion of the process

described above., Trie skinned and flaked kernels are immersed in zn aqueous

sods solution, After filtering and centrifuging, the protein is precipitated

by aciiificetion at 4.5 to 5 pH, end the oil is removed by use of a solvent

(see fig. 3). The final product contains 92 ¢ protein ( Bathia ang al., 1965 (12)).

In India, an industrial plant operates --ith this process,
but as the maximum oil extraction figure ' as not reached, it is at present

using solvent ex:racted meal .

Recently improvements on these processes have been
studied in the United States (Rhee and al,, 1972 (115)). The extraction of
0il and protein is operated simultaneously (fig. 4). A better recovery of
0il is obtained by centrifuging at a pH close to the isoelectric point (Mieth
and al., 1975 (89 and 90)). Processing with hydrogen peroxyde, or sodium
hypochlorite allows the removal of aflatoxin (Rhee and al., 1975 (116)).

3.2. Technical-economical comparisons

The cost of flour, concentrates and even of isolates rel=ted
to a kilo of protein, ia noticeatly lower than that of anina. protein, except
in the cese of skimmed milk vhich is similar (Orr and Adair, 1967 (100)).
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FIG.4. Simultaneous extraction of protein and peanut oil

for the production of concentrates and isclates,

(4 a) (4 b)

(Rhee et al., 1972 (115)).
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However, no large industrial installation exists producing protein concentrates
or isolates of peanuts, which makes it difficult to establish a truly reprecenta-
tive comparison of cost. In theory the production of concentrates should not

leed to prices much higher than those of o0il meal, as only a small amount of
ertra esuipment is necescsary for its production, but it requires a much

larger labour force. hMoreover, production capacity, in the absence of a clearly
defined market, should be limited, and the close relationship between the .
cacacities treated and a drop in cost price is well knovn in the field of

oil mills, In the case of isolates, production processes call for specific

equipment which produce lower cuantities of 0il than those produced by

traditional oil mills, 0il has a heavy influence on the cost of the product,

The mills must also maintain high hygiene conditions, There are many reasons

to explain why private industry has taken little interest in such production,
3¢3+ The different uses in food

The various products, flour or isolates, are used in !
their original form and sometimes to supplement or mix in with other
products (Adrian and Jacquot, 1968 (4)). Such preparations are used in many
countries, but it is mainly in India that the lurgest number of uses are to
be found (Chandrasekhara and kamanna, 1968 (28)), where formulae for flour,
biscuits and milk have been elaborated. Among the foodstuffs obtained from
peanut flour, the "Indian multipurpose food" should be noted, this consists

of a mixture of 75 % peanut flour and 25 ‘ chick pea flour, cooked and with
extra vitamins and mineral salts added, Also to be noted is the Bal Ahar,
mainly intented for children, vhich has 70 % wheat flour, 25 < peanut flour,
5 £ skimmed milk powder and vitamins, the final product has a 22 % protein
content. To reduce malnutrition after veaning, a product hus also been
developped baced on peanut flour enriched in sulphurated amino acid by the
addition of sesame seeds and in 1vsine by the addition of chick peas. The
"Nutro biscuit" hes a high protein content : the addition of 22 % peanut

flour raises the protcin content from 7 to 17 %,




The protein isolates produced by the CFTRI process

were intented as a substitute for imported skimmed milk powder which
made any mixture based on cow-buffalo milk very expensive, After the
addition of glucose ana vitamins, a mixture based on nationally produced
products is obtained, having acceptatle organoleptic qualities and which

is known as "lactone",

In Africa, especially in Nigeria and the Senegal, an
effort has also been made to prepare foodstuffs with pe :nut flour
produced on the spot. The flour is mixed vith skimmed milk powder to

produce "Arlac" or millet flour to produce "Ladyl:c",

Research continues in the United States in the Univercities
of Teras (A and M) and Georgia and in the U.S. Depertment of Agriculture,
as well as in India, on the use of peanut flour in the production of bread
and biscuits (Khan and al., 1975 (70) ; Khan and Rooney, 1977 (71) ;
Beuchat, 1977 (14) ; Matthews, 1972 (86) ; Sahni and al., 1975 (119)),

Attempts to improve the food value and particulurly tne

protein value by fungal fer.entation or peanut flour have been made (Quinn ana
al., 1975 (11)). Results do not appear to be of any great interest,

3.4, Storing and conditionning

As peanut flour and proteins are products destined
for human consumption appropriate storage and packing facilities are
necessary to ensure quality maintenance.

Care must be taken to avoid dammage from mould and from
insects and rodents, and also chemical deterioration through oxydation and
lipolysis,




To avoid mouluing, the relitive mcisture of the storuge

area should be kept at 60 . The moisture rate of the flour should be
maintuined vetween 7 ana 11, the lower limit teing that at wihich oxyeaticn
of lipids occurs, and the upper figure teing th:t of lipolysis, With a set
relative moisture figure for the air, tne moisture of the flour depends
larcely on its oil content ; it is tuercfore necessary to find a solution

to ¢nsure these two stanu:irds,

The choice of packing techniques depends alsc on future
handling and transportation conuiticns. Three types of packaging are
possible, depenaing on tec nic-l requirerents, and consilering cost and
rarketing requir.ments : piper or Jute bags with an inner packasring og
plastic for bulk selling ; tin cans with an inner plastic packinz rolding 3 to
10 kilos of flour for semi-bulk eelling ; tins or cardboard boxes also vith a
plistic inner for s:le to the consumer (10C g. to 1 kilo). For this type
of packaging it should be possible to reclose the bag hermetically if the
flour is not to be used all at one time.

Whichever solution is chosen, the packaring material
should be tested tefore an: final choice is made, and should guerantee
the maintenance of proiuct quality for 6 months for small quantity packages

and for one ;ewr in the case of large sacks.

Some countries, such as India, have set quulity stand.rds
for these products ( Achaya, 1976 (1)).




4 - TABLE OIL

In countries where liquid cooking fats are traditionally used,

peanut o0il is often preferred to other types of oil, but it is expensive,

In table 17 the average characteristics of peanut oil depending on
origin are given according to Wolf, 1968 (152).

4.1, hain characteristics

4.1.1, Fatty ecidcomposition

The composition of pe:znut o0il in fatty acids depends
on the genetic characteristics of the seed as well as climatics conditions
affecting growth (see chup.! and Worthin-ton ani al., 1972 (157) ; Young and
al,, 1974 (164)). It is nevertreless possible to give the average comnosition
of the various t,pes as seen in tavle 17. The arachidic acid content is
comp ratively high., The high linoleic -4 content of Arericun produced oil

should be noted, and zlso the high oleic acid content in Afric.n o1il,

Usually, peanut oil contains 77 to 82 < unsaturated
fatty acids, mostly oleic and linoelic, These figures are similar to those
of cottonseed 0il, which is about 70 %, and soya bcan oil, about 75 % (Grieco
and Piepoli, 1967 (57)). In fact the fatty acid composition of paanut oil
is in general very similer to tuat of ot:er common vegetable o0ils as shown
on table 18,




TABLE

17. hain characteristics of peanut oil (WOlff, 1968 (152)).

D20

4
S.N.
I.N

t density at 4 and 20°C.,

¢ Saponification number
¢ Jodine number

Composition of unsaponifiatle matter

Charucteristics : in mg per 100g. of oil
[
20 .CarbOhydrates.l................ 30-40
D4 10000000000000000914 "00916 .Scualene...................-..- 40‘70
:Tocopheroll..I........I....'..l 25-55
20 X~-tocopherol....eees.32 %
n 7—t0¢0pher01.........68 (/'"
d lll.l...l......1.47o 10472 ‘Termnic Spirits.............n 30_45
Ster°1..........l....l.........2oo- 300
SoNc 000000000000 00 189 hae 196 cholesterol......oocc 27:
ICNC 0800000000000 e 85-98 campestQTO]-..o.......11 7:

Strer)gth LRI I I B I N N ')

Unsaponifiable .....

27 - 3
0,6 -1,09 °

H Stigmasterol.........10 ¢.
P—sitostcrol.. censeedTTy-

Composition of fatty acids

as % of acids

Range Average Range Averuge
Cig 592 = 11,7 95 3C, 1,0 = 2,3 1,5
Cle 0,0~ 0,3 0,1 : Clo 0,9 = 2,1 1,3
C,q 1,2 = 3,7 W, Cy 1,5 = 2,7 2,3
Clg 57,0 - 70,8 63,7 Coq 1,0 - 1,8 1,4
Cig 153 - 25,5 18,5 °
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TABLE 17. (...continuation)

b) American and South African peanuts

Characteristics Composition in tjatty acids
as % of acida
Range
p%° 0,917 - 0,920 c 9,1 = 12,5
4 LU B I B BN BN Y Y N N ) ’ ’ 16 ’ ’
c! 092 - ov3
n2d0 (X RN RN NN XN NN NN 1'472 - 1’474 16
018 299 - 4,9
SoN. eeessssecscnc e 1%"194 C;B 39,7"46,0
C',.'8 29,3 = 37,4
I.N. esescescceces e %'1%
€20 1,4 = 2,5 |
St!’en.‘,th eecsssccesee 24-28 t
Unsaponifiable ..... 0,6 = 1,0 % €20 0,9 = 1,5
c22 3’2 - 4’8
c24 1’2 - 2’5
016 $ palmitic acid C','8 $ linoleic acid
C; 6 s palmitoleic acid 020 ¢ arachidic acid
' . .
018 t stearic acid c20 t gadoleic acid
’ .
018 t oleic acid 022 $ Dbehenic acid
c $ lignoceric acid

24




TABLE 18, Main fattv acid contents of coxmon vegetable oils
(Adrian and Jacquot, 1968 (4)).

ACIDS
OIL
Palmitic Stearic ‘TV Oleic Linoleic
Peanut 6,5 - 12,9 2,8 - 6,3 39,2 - 65,7 16,8 - 36,2
Soya 6,8 - 11,5 2,5 - 5,5 22,0 - 34,0 49,8 -« 60,0
Olive 7,0 - 20,0 0,3 = 5,3 55,1 - 85,8 440 = 22,5

4.1.2, Lipid composition

Yeanut oil has a high triglyceride percentage,
Sempore, 1975 (125) and Sempore and Bézard, 1977 (126), analysed the
triglycerides of oil from the Upper Volta ; their results (table 19) show
that triolein is to be found in largest quantities and that together with

dioleolinolein and palmitodiolein it forms aver half of the triglycerides,

Peanut oil has a comparatively low phospholipid
content, containing only bet-een 0,65 and 1,35 % as opposed to 3,2 % for
soya bean oil (Adrian and Jacquot, 1968 (4)).

4.,1.3. Unsaponifizrle uatter (table 17)

Peanut o0il contains betwcen 0,2 and 1,8 % unsaponifiable
matter whicn may te split into four elenents, onc of tese, tne sterolic
element hus been anal,sed (Itch and al., 1975 (64)). The presence of sterol

has the effect, accoraing to fullor, 1971 (96), of lowering the cholesterol
rate in the blood stream,




This o0il has a high tocopherol content, about
40 to 50 mg per litre of oil, This content is less than that of soya-tean
0il (100 to 175 mg), or cotton-sced oil (110 6g).

Squalene, at a rate of 40 to 70 mg per 100 g, oil
may also be detected (WOlf, 1968 (152)).

TABLE 19, [iain types of trizlycerides in :e-nut o0il (over 17)
(Sempore and Bézard, 1977 (126)).

T pes of trigl cerides ¢ in mols
triolein 18:1 3 18:1 ; 18 3 1 24,6
dioleolinolein 18:1 5 18:1 ; 18 : 2 17,2
palmitodiolein 16 : 0 ; 18:1 3 18 : 1 11,7
palmitooleolinolein 1610 ; 1B:1 ;3 18 s 2 T,1
oleadilinolein 18:1 ;3 1812 3 18 ;2 5,5
stearodiolein 18:0 ; 18:1 3 18 : 1 4,8
behenodiolein 22 30 3 1B:1 ;3 18 s 1 2,6
stearoocleolinolein 18:0 ; 18:1 3 18 : 2 2,6
arachivodiolein 20 : 0 3 181 3 18 : 1 2,5
behenooleolinolein 2 :0 ;3 18:1 ;3 18 2 1,7
palmitodilinolein 16 :0 ; 18:2 ; 18 : 2 1,7
gadoleodiolein 20: 1 ; B:1 ;3 18 3 1 1,5
lignocerodiolein 24 : 0 ; 1B:11 3 18 : 1 1,5
di palmitoolein 1660 3 16:0 ; 18 : ¢ 1,4
arachidooleolinolein 20 : 0 ;3 1B:11 ;3 18 : 2 1,4
palmitobehenoolein 16 : 0 3 22:0 ;3 18 2 1 1,2
lignoceroocleolinolein 24 : 0 ;3 18:1 ; 18 : 1,0
oleogadolinolein 20: 1 ;3 18:1 3 18 : 2 1,0
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4.1.4. Chenmical characteristics
(table 17)

Table 17 shows some of the characteristics of peanut
oil,

Peanut o0il solidiries into amorphous cr.stals at about
8° - 10°C, and it must be heated at about 14°C over a short period of time
for it to become liquid., It has high anti-oxidation stability both when hot
and cold, due to the absence of linoleic acid, and to the presence of natursl

antioxidents (topherol),
4.1.5., Nutritional charucteristics

During nutritional tests, peanut oil proves to have
no adverse effects either toxic or metabolic (Landes and Miller, 1975 (78) ;
Sergiel and al., 1975 (127)). oOn the contrary it is often used as a check sample
in tests on animals, Peunut 0il has a very favourable reputation among
nutritional experts becuuse of its linoleic acid content ( Vigne, 1974 (145)).
Moreover, its particularly high resistance to heat, especially in cooking,
causes it to be recommended for this use (Prandini, 1974 (105)).

4.2, Yarious qualities

Peanut 0il is consumed either as crude oil or virgin
oil in many producing countries. In table 20, an abstract of the FAO standard
(184) is given, vhich shows the charscteristics of pe:nut 0il intended for
human consumption, 0il produced by methods used in the home, or non

industrial means does not usually come up to these standards,




TABLE 20, Main elerents of composition and guality for peznut oil
intented for human consumption (F.A.Q;171970 (184)).
2.1, Distinctive characteristice

2.2,

2.3,

2.1.1. Relative density (20°C/water at 20°C)
2.1.2. Refractive index (n30°C)

2.1.5. Saponification number (g KOH/g oil)
2.1.4, Iodine number (/iis)

d41.5, Unsayponifiuile natter

Arechidic sci?! »nd hirh quality fatty

acid content

Quality characteristicsa

2.3.1. Colour ; characteristic of product
stated

2.3.2. Smell and flavour : characteristics of

product stated and free from any
foreign flavour or smell and from any
rancid flavour,

2.3.3. Acid number
virgin oil
non-virgin oil

2.3.4, Peroxide number

0,914 - 0,917
1,460 - 1,465
187 - 166
EC - 106

maximum 10 g/kg

minimum 48 g/kg

max:mum 4 mg KHO/g oil
maximum 0,6 mg KCH/g oil

maximum 10 milliequivalents
of peroxyde oxygen per
kilo of oil
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4.3 Interchangeability with other oils

The characteristics of peanut oil make it apt for uce
both hot and cold. iror utilizuation vhen cold, it comes into competition with
other cheaper oils, such as soya-bean o0il or colza which are comp.ravle
to it when not reused or ox,dised. But pz=.nut o0il is out classed us r gurds
dietetic quality for sunflower seed anu corn oil which have a higher linoleic
content. For use when heated, its outstancing stability and comparatively
slignt odour during cooking, make it pretcratle to soya or colza oil, and
on some markets, to concentrated oils and shortenings used Iror cooking
(Lesieur, 1976 (81)).

The main drawback for the housewife is its high cost. The
same may be said for the food industry, manufacture of margarine and of
shortening, in which soya, colza and sometimes even sunflower secd oils are

preferred,

In general, apart from the aspect of individual taste of
the consumer, the deci:ing factors in substitution are econcmic, thre
avaibility of other oils on the narket, and the cost of ‘here oils., It
should be noted th«t interch ngeability of ‘roaucts lecads to cort interdepen-
dance. The atove is true in xuropean countries and Japan, wnere the m.rket
is depen:.nt on peanut producing countries., In other countries, consurption
also depenis on local production an:. ioreign markets, Thus, on the Arerican
market, prcference is given to cottonseed, or sova bean oil and m rgarine,

In South-zast ssia prefcrence is given more particularly to palm or coconut o1il,
and in Scanainavia, Australia and New Zealand animal fats are preferred.
Obviously national produce is at an advantage, due to buyera' habits,

protection of home markets ana suving on trans,ort costs,




pe
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5 - OIL PROLUCTION

Of all oilseeds, pecanuts are among those easiest to triturate,
and peanut 0il is one of the easiest to refine ; hovever, the pcanut

presents certain specific characteristics,

The pc.nut kernel is fragile and may be broken during the various
handling operations, sozetimes into very small particles which are easily
subject to moulding, which, in a short time leads to hydrol,sis of the oil,
increasing the fatty acid content by several percentage points, Handling
operations should therefore be adapted (Garcia, 1976 (49)). cspecially in
the case of pneumatic landling methods, circulation speed rates should be

kept to a minimum, and sharp angles should be elirinated,

Peanuts more thun any other seed, are inclined to form clusters in
handling machines ; ovens and solvent rewoving machines. The surface in which
moisture is collected, rapidly becomes soiled. The installations should be

cleaned frequently.

Apart from the points mentioned above which are of g¢eneral nature,
the various operations carried out in the oil mill (fig. 5) present very
few difficulties,
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5.1. Semuence of operations

The points discusced here are those specially concerning
peanuts ; for information concerning oil-mills in 8g+=neral see the UNILO
edition "Guidelines for the establishment and operation of vegetable oil
factories", 1977 (185)).

5.1.1. Cleaning the shells (see fig.6)

The apparatus for cleaning the shells should be

equipped with gratings adjusted to the main foreign materials present, i.e.
sand and sticks, and should remove any stones present among the nuts
(Garcia, 1976 (49)).

5.1.2. Shelling

During shelling, care should be taken to leave the
least amount of broken kernels poscible in with the shells, the 0il content
of vhich should not be ~ore than 1 ¢, The main points to be vatched during
this stage are : size consistency of the loads and moisture content of the
kernels, a lov quantity of foreign bodies and regular feeding of the shelling
device,

Shelling is still done by hand in some parts of the
world, but recently "bush" shelling machines have appeared (1967, 180) ;
Coward and al., 1974 (57)). of non industrial manufacture, vhich have the
advantage of producing cle:ned nuts, and reducing transport costs to the
factory. Their disadvuntage is the quantity of product to te treated required
to justify such an outlay, and the fact that production is lower thant that
of industrial-type shellers, Another drawback is the fact that the shells are
almost found to be unrecoverable. Industrial shelling apparatus are of thne
same type as tnose used for edible peanuts, that is to s2y frictien operated,
but in the case of nuts intented for oil the breaking of kernels is of no
importance,
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mxperimental pneumatic shelling has also given
encouraging rcsults in the case of pcunuts, as this process avoids breaking
the nuts, but tne efficiency or this metnod depenas on having good quality
nuts at the outset of the operation (wichilon ani aly, 1972 (&8) y Colin,
1976 (54)).

Storins of snelled I onutc can be .one either in bulk
or tagged, prefercbly in storije arcas ~anpt.d to tnis purroce, The precrutions
to be t.ken are thos+ applied to ne.rly all asricultural rro.ucts ; constant
checking of t mperature, moistur. of the nuts =n: o! the air :.s well as of

attuck b, mould or roaents (Gustitron, 1476 {(59°),

5.1.5, Crushinp

Nuts intented for o.1 uced to be skinned, as in the
case of edible pe nuts, as tne meal thus abt.ined after crushing was much
lighter and sold tetter. Nowadays, this rethod has practically disappeared
a8 it demanus a high initial outlay, ani causes tne ckins, which corntain

some 0ily suostunce to be discurdcd,

Crushing of nuts is very siumple anu is carried out in a
hamuer crusner. This step is not always necessary (ward, 1976 (148)). espacially
where African nuts are concerned, as these are easily broken, and are suftfi-

ciently crushed during handling operations.,

5.1.4. Rossting

Roasting the crushed nuts prior to :ressing should be

regulated to wvoid loss of ;rotein and darkzning the colour o1 mesal,

Roesting at 90°C for =iout 20 minutes, ans ~ith 8 or
10 ¢ moisture is fre-uentl exrlo ed ; thiz is folle ed b. +dr ins at 10500

for 30 minutes :hich reduces tne moisture to 5 or 6 ¢,




However sometimes more vigorous cooking conditions are employed to obtain

& higher production rate than that of the presses, or simply to obtain more
0il, Such auvantages as these are however offset by a drop in qu:lity, both of
the meal and the oil.

5.1.5. Pressing

Peanut pressing does not present any specific characte-
ristics either in the production of expeller mesl or rich meal, The layout of
the presses is the same as for any oily raw raterial (Ward, 1976 (148) ;
Bredeson, 1977 (23)).

The crude oil coming from the presses, in particular that
obtuined from poor quality nuts have a high "foots" content, Foots are the
solid rmatter contained in the oil ; kernel particles, nut dust and mucilage,
vhich arc¢ in fact a mixture of protein, phospholipids and sterol. Certain
crude oils have up to a 20 ¢" food content. Compsred vith other oil-seeds, such
& percentage is high ani c:lls for equipment with many filters and centrifuge
apar.tus. The foots may be recycled before pressing or even auring exiraction

if they are gritty enough and if ertraction is not bein; run at maximum output,
5.1.6. Extraction

On leaving the presses, the "flakes" still contain
about 10 % oil (Stein and Glaser, 1976 (132)). which has to be removed by the
use of a counterflow method. The solvents most frequently used are B spirit,
hexane and trichlorethylen, but oth:rs have Froved successful in pilot
operations : hydrated acetone and alcohol for instance (181 ; 182),

Peanuts can break into very small particles, which
can lead to difficulties during extraction., An immersion extractor may therefore
prove prercrable varticularly Ior iirect extraction (willican, 1976 (91)), wnicn
is no. available (Lernaruini, 1975 (13)), but it is early as yet to be able to
assess the efficacity of this tecinique,




.

After extracticn the real must have the solvent
removed,

It appears that the rood value of the meal is
atfected by the solvent employed (.idrian and Jactuot, 1968 (4)).

5.1.7. Refining

Refining crude oil iz not uruall:r a difficult ozeration
(Covan, 1576 (36) end Carr, 1976 (26)). 3tc:m or brine mucilsge rerov.l is

seldomnecessary, sinple treating by phosphoric acid proving sufficient,

Other acids, in particular, ox:ilic acid, have veen tested «s mucilhge removel
agents (Ohlson and .vensson, 1976 (99)), to ai-empt to reduce p.1lluticn,
Neutralization to eliminate free fatty acius by caustic soda or carbonate

of soda (Solomon, 1972 (131)) raises difficulties only in the case of very

poor quality oils, vhose treatment necescitate the use of ccncentrated soda.

After this operation, standard quality peanut oil,
is alieady very light in colour. However, tle adaition of szall quantities of
.bleaching soil (Goetel, 1976 (55)), followed by filtering (.uller, 19¢7 (95))

enables the elimination of traces of soap and impurities,

Frequently only 0,1 to 2 ¢ bleaching soils is used,
but exceptionally, very dark 0il, or oil with a burnt flavour, or oil presenting
the cast of mineral 0il, much larger quantities of bleaching scils may be
used or activated charcoal, 339293£i§22§ is also simple by vaccum steam distilling
(zehnder, 1976 (169)).

Neutiralising distilling vzs aprlied in come countries
to peanut oil. It seems to produce loer qualit, products for poor quality
rav oils, it is much more expensive per c.pacity unit ton, but for some count:ies

this re hod does away ' ith tne problem of vater pollution, Its use is

Justifialle only in certain specizic cases,
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5.1.8, Storuse, packace and hundling of oil

The probtl ms raised in these fields by peinut oil
are no different from those concerning other oils (Johunsson, 176 (67) ;
Wright, 1276 (158)). Tre oil shcult te protected against ox.dation rizks,
increase of free fats and cont mination b, materials with vhich tre oil is .

in contact,

Refined 0il is rcore subject to ox.mation thun crute oil ;

tne s'me mar be suid of "moist" oil, thus, pe-nut o1l -ith an 0, water

con:'nt undcergoes an increase in {fatt-

a id cont-nt from 0,5 to C,u in
10 duys (latst, 1957 (161)). The oil mi be stored in stainless steel, lincd

steel or polyester tanks, ani even uncer vacuum or in nitrogen, ‘

5.2, Eouipment in po:nut o0il mills !

Becaute the treatzent of peanuts is simple, the equipzent
used in peanut oil mills is tnat currcntly used ; and if nececrary may be casily
adapted to trewt other seeds. However, clesning, chelling and h~ndling
equipnent is specially adapted to the treatment of reanuts (Garcia, 1976 (19) ;
Colin, 1976 (34)).

A wide renge of continuous presses are offered by the
manufacturers, with capacities ranging from 5 to 460 tons per day. (Tindale
end Hill-Haas, 1976 (139)). rany extracting agents are also availatle, btoth for
percolation and immersion methods of extraction, Immersion machines are easier
to operate than percolation machines (lilligan, 1976 (91)), There is also
a wide anz varied choice of filtering an' refining raterial. irogress of the
material in general may ce cnaractcrised by an incresse in treating capacity,

development of me:ns o: control and by automatication (Colin, 1976 (34)).

Tatle 2% gives a list of tre vain canufactursrs ol raterial

with tie {,pe of material proposed,
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5.3. Conditions required for the installation

of a peanut oil mill

A vistinction must be made between the conditions required
for oil-mills in general wnich are given in publications issued by UNI.0
(Schneider, 1973 (122) 5 1977 (163)), those concerning the pc-nut in .

particular and tnose which are related to the shelling procedure.

5.541. Positioning of the srelling installaticn

It is necessary to choose between rursl shelling, ‘hich
may be manual or non-inuustrial, industrial shelling as part of a plant, and
shelling for an oil-mill., The points to be tuken into consiacration arc :
the amount of the initial outlay, the shelling output, the recovery of the
shells, transport cost, use of storage capacity already existing and the drop
in quality between in-shell peanuts and shelled peanuts,

5.5.2. General problems on the inetallation of

an oil-rill

The des..nation of the o0il to be produced is of primary
importance. Depending on whether the oil is intented for consumption on the
home market, or abroad, the layout of the plant must te designed ver, differently,
As reg:.rds a choice of capacity, of technisue between simple pressing and pressing
and extraction combined, continuous or batch methods ete... These are not

specific to the peanut and are covered by many written works,

Here it suffices to rccall that continuous presses exist
with capacities ranging from 5 tons per day to 460 tons per day, that solvent
extractors are exgcnsive and that their operation calls for specialised care
by a trained operator. This type of apparatus does not appear worthwhile
for an output cf less than 100 tons per day, wut &s the output increases so

the unitary processing cost price drops, this becomes very marked between

200 and 500 tons per day, above tne figure the pnenomena is less noticeable.,
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Continuous refining can only be considered for a duily production of more
than 30 tons. In this case also the processing unit cost price drops noti-

ceably when out put increases up to 150 tons per day ; and then diminishes
up to 500 tons per day.

To make it rossible to reach 1ie tonnages given
above, it should te remem:tered that trituration and refining can very well
be polyvalent, tnat is to say that otner serds apurt from p-.nuts ca. be
treated. Complerentary tonnage of this kind mar imoprove tre value of
transport and storage, especinlly if tne narvest of tne other vasic products

is at a different time fromw tn:t ot pe .nuts,

5.4. Pollution an1 +ater rroblems in oil-mills

These problems are not srecific to renut oil-mills,

5.4.1. The problem o: water in pranut oil-mills

In peanut oil-mills, water requircments for tihe

production of one ton of oil are given in table 22,

The quantity of oil used, and therefore tne quantity

. of water to be treated for pollution, may vary greatly depenaing on the
refining installations and the quality of the oil treated.

|
|
|
|
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TAELE 22, Consumption of water requirea for the various operations

in p .t oil=nills (Frangois, 1472 (48)). .
*
Operations water required
F for 1 ton of oil

1) Water for tne trcating svstems

-~ crushing 411 kg steam |
- extraction 3.000 kg steam ;
- refining 210 kg steam !

2) Water for conuensers in extraction
and refining

- e>traction 163 m3 f
~ refining 38 m3
3) Refining eftluent 1,35 m3

5.4.2. Weter poliuticnin oil-mills

Table 23 gives a summary of the various sources

of pollution in oil-mills/refinery and solutions for treating the effluents,
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TABIE 23. Surmmary of pollution problems in a traditional oil-mjl;/

refincry (Colin, 1976 (35)).

wuter of exchangers
and surface conien-
s=rs

#ater of mixing
conuensers

water used to wuish
floors, cooling of
joints, gas washers,
etc...

Acidified water
deccmpositin of
soapstocks

Solution for treating

T.pe of rollution of vater
Clored circu:t oyeration
Thermic vith cooling tover

Thermic and carry over
of treated product

Thermic and carry-over

Thermic

+
+
+

+

carry over of fals
Free acicity
vissolved orgnnic
mat.er (especially
glvcerol)

Various salts

Closea circuit operzticn
with cooling tower, “he
circuit incluces a device to
recover tne picked-up proauct

Filtering plant vetare
evacuation

Filtering plant

Removal of 1'-ts
wveutralisation

Concentration or deatruction
of hydro-soluole organic
matter.,

The main sources 01 vollution are caused during r<tinirng of the

a high fat con:ent,

product : cesodorisation effluents (water from mixing con .ensers), in

large quantities, and effluents from the vecomposition o: soapstocks with
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Tnus a 150 tons pcr day weodoriser with a steam
wiashe:r consumes 250 to 300 nj vater per hcur, waste water contains 12 to 15

j, i.e, an cffluent of 108 kg per day.

ppm tat, ie, 12 to 15 g per m
where tnore is no steam wosner, rolluticn by fat is § times mcre ana evacuation

may rcach 500 to 600 kxilos of fat a lay (Choffel, 1474 (29)).

The soapstecks accemposition effluent i less, If ve
tuke the example of a refircry installation it a capicity of 190 tons per
day, the soapstocks de:zcmrezition ures § mj p r hour of water. The approximate

com,ogit.on of the eff.ue¢nis is given in T'able 24 (Colin, 1976 (35)).

TABLe 24. Comp sition of ire sozrnulocks decomrocition effluents

(colin, 1976 (33)).

Fats with lecithine
in various stages of emulsifiCaliON suseececooscoosseoeess 0,5 to 4 g.p.litre

Sulphuric aCid 0 00000 00000 000000000080 0L LNENNNNNLEIOEOERS 10 tO 60 g.p.lltre
Sulphate Of SOda 0 0000000000 00000000000 0000000000000 000c00 10 to 40 g.p.lltrf_‘:
SOGium Chlorate 60000000000 000000008000080 0000000000600 00000 otO 15 g.p.litre:

GlyCCI‘Ol S 0 000 00000 000000000 L BT NLPLLO NN NINIONNINOOOOeES jto 10 g.p.lltre

Fresence of sugar and gum

[
l
SOdium phosphate BCid 0 00000 0COLONILEILINOEEROELIONININOIOOIOIOEOGEOIEOIOIOTDOLES 0 to 10 6.p.lltre‘

Tie temperature of these efiluents is from 70°C to gseC,
the DCO (1) is vetween 7.0C0 to 30.CCO zg per litre, and the LBO (2) tetween
5.000 to 20.CCO g per litre,

(1) cO : -emince chimi~ue en orygéne ( hemical ov'gen 1emand)

(2) VB0 ¢ Jemande biolo.inue en ov gene (Biological 0> gen demand)
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The recovery ot oil-mill by-products (s e chapter 7)
makes it possible to reduce the pollutiu of evacuzted water, The purification
of used water is necessary all the sure, especially as local re;ulations huave

become stricter concerning waste water,

Purification of used water should take tre following
into consiceration :

- the fat content of the water

= surrounaing acidity

= churacteristics of water uced (Chofrel, 1974 (29)).

This operation is al.iuys based on gruvity sep.ration of the
oily matter contained in the vater. The acidity of the water sometimes makes
neutralisation necessary to obtain a pH of about 7. In this case lime wash is
usually used (Colin, 1976 (35)). The main purification procesres are (Choffel,
1976 (30)) :

= lasunage

- aeroflotation (KULLINE £..0.5xSON process)

- electroflotation

- P.P.1. (Parallel Plate Interceptor) and TPI (Tilted
Plate Interceptor) systems

- The VOiTEX B<KTIN system
~ activated mud purification

- complete purification with filtering,

Attempts at biological purification have been made on

acid water from the soapstock treatment (Colin, 1976 (55)).

All purification processes are expensive ; any dcfinition
of a solution for water pollution problems, must take local conditions into

consizcration,
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5.4.3. Air pollution

Air pollution is cuused by two main sources : dust -

and exhaust gases.

Dust coice rainly from the treatment of the nuts and
mealcake,
rxhaust p#3 comnes mainly from precsing, especially,

from eytraction,

The elimization of .uct ma: be carried out b, using dust
filters, Combined dust and greasy vapour uay bubble in gas vashers, tne

effluent of vhich is treated witi the other waste water (Colin, 1976 (55)).

Catalytic combustion of exhaust gases has also beecn
attempted (Christner, 1971 (31)).

Special attention should be given to tne recuperation
of solvcnts, for which a certain number of apparatus are available.(nilli;an,

1976 (91)).

Dust and solvent steam should be controlled all tnhe

more carefully, as their presence presents a risk of explosion or fire,




6 = PEANUT CAKE

6.1. Characteristica of meanut cake

6.1.1. Composition

table 25,

The average composition of peanut cake is given in

The total composition of the cakes obviously varies

accoraing to tne t,pe of raw material nuts, but also according to the process

used to obtain the cake, as may be seen in tables 25 and 26,

TABLL 25. hain analytic characteristics of certain cakes (in <) (vachel, 1970 (144)).

Category
of cake

Name

raw
nitrofeneous

matter (protein)

fatty
natter

Crude
cellulose

thophorus

1ternedia-
> content
1 rew
rotein

oor in raw
rotein

(with 0il)

Peanut(deoiled )

Cotton (deoiled)
"44" Soya

"50" Soya (skinned)
Sesame (deoiled)

sunflower (Shelled,
deoiled)

Colza (ueoilea)

Linseed (witi. 0il)

deoiled )

sunflower (partly
shelled deoiled)

Coconut (deoiled)
Corn
Falm (deoiled)

46 / 50
50 / 54

38 / 44
40 / 47
48 / 51
45 / 47

28 / 45

33 / 57

23/ 24
20 / 25

25 / 28

20 / 22
14 /17
20 / 21

4/8
005"‘1

10.5 -1
"
0,5

2 =2,5

0'5-1

O'S - 2
5/8
0'5 - 1

0'5-1

0'5 et 2
2/4
0'5 - 2

5/ 10
5/ 12

9/15
6/9
2,5/ 4,5
7/8

8/ 16

10 / 15

7/12
7/ 12

16 / 20

1 2l

1
7
1

2

0,6/0,8
0,6/0,8

1,1/1,2

0,6/C,7

,5/0,€

—_

0,12/0,15
0,12/0,15

0,25
0,25-0,20
0,25-0,30

20










R

2
32 ""' ﬁ

i

ey

— [

HS25 Ml s

M'CROLUPY RESOLUNON TEST CHARI



TABLE 26, Compositicn characteristics of caxes according to

type of preparation (adrian ana Jacquot, 1968 (4)).

—_— .ethod of Composition in fresh matter
preparation l.oigture trotein lipids Cellulose  Ach
Fibrous cske Contains 65 ¢ shell 10,5 20,5 4,5 30,0 4,1
Fressure cake sligatly; shkelled 10 30,0 11,0 19,5 Ty
Shelled 10 47,5 810 4'5 401
b
neal (tine fleur Fressure cake sifted 4,5 59,0 9,5 2,5 3,8 !
flower)
Eytraction cake Sligntly snelled 7,5 32,0 2,0 25,5 4,3 |
Shelled 8,0 52,5 0,8 7,0 4,2

Cleaning and shelling, depending on whether they are
effectively operated or not, can cause considerable variations in the cellulose

content of tne cake (see table 26),

Cooking conditions (temperature and moisture content) before
extraction of the oil can affect the solubility and distribution of the proteins,
in particular the lysin, although this action is only slightly noticeable in
the case of peanuts (Vachel, 1970 (114) ; Adrian and Carroget, 1976 (3)).

The acidity of tre resicual oil in the cake increases with the cooking

temperuture (efromont, 1964 (39)).
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Ther« is no verv great differcnce bLetween ex-eller and
ertractor cake, the oil content of the former is hicier : 3 to 8 “" as against
0,5 to 1 ¢ for extractor cake. Hoever, the t.pe of solvent used for 1
ertraction can alter the total cozrositiun and th t of the rrotein contzined

in the cake (Jefromont and elshave, 1961 (40)).

Teble 25 shows clewrly t: .t pe-nut ceke is tne richest
in protein of all oil-seed cakes. Hovever tne nutritive gu:lities of the cuke
devend not only on tre jrotein content, but also on the aminatc:d acid

composition of these proteins,

Table 27 gives a coupsrison between the amino  acid contens

of peanut cake and that of tue other principal oil-sced cixes.

TABLL 27, Aaino  icid content of various cskes (in g. for 16 gl) - (166)

i
|
l
1
|
!
]
!

Amino acius Peanut Soya punflower| Colza Lin Coconut
sspartiC A¢. 1s "y 89 1.15 99 ZJ
Thréonin 275 4,05 J.68 4.65 38 ol
Sérin 5.1 S.1 439 445 S 425
glutamic Ac. 19.6 186 21.08 187 | 209 192
Prolin { 48 535 420 635 JAs 34
Glycin 57 44 s.7 L L 6.15 42
Alanin 4.1 455 423 495 413 4.1
Valin 48 $S % S8 55 €4S {
isoleucin 2 5.1 465 42 4t Js
Leucin 6S 18 62S 693 6.1 6.2
Tyrosin ' 44 49 22 32 26S 245
Phénylalanin $S SA 43 40 S0 428
Méthionin . 1.1 13 22 AL 19 13
Cystin . 14 18 185 285 2.1 1.65
Lysin o 3.4 €6 36 s2 s 22
Histidin 225 2,75 25 255 2.1 1B
y Arginin "4 16 ss 9 1] e
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6.1.2. contanination - gflatoxin,

(ace chup, 1 also)

The rmzin contamination risk, as for the nuts therselves,
is that prosuced ty ailatoxin, 7This is due to the initial contaminntion of the
kerne's, but even more to sulscquent recontumination during the various
processes (Loreau, 1977 (94)). 1t is trercfcre soretimes necessary to

decontaminate the c .ke,

6.2, Treatrant of -esnut czke

The various procec=es applied to peunut cake before

! use in animal fecd as given below,

6.2.1. Aggloreration to form rcllets

The cakes arc ncoted to £0 - 90°C before ieing foried
into pelletls in channelled precces prosucing ¢ranules which are cooied tefore

storage, Tne flour, recidue of tris agslorcrat.on operetion is recycled, The l

production or pellets is energy consuming ana requires relatively expensive
matcrial. However, it presents a certain nuroer of aavantages whicn explain itis

development over tne last ":w yeurs, These advantages are 3

- an improved quality of the product, in particular

a regular moisture distribution.

- an improvrent in sutsequent storage and handling
opreration ; improved disrosal, reauction of dust ; and hence reduced exrlosion

risk ; a 10 to 20 V' reduction in volume, ‘

= the pocsitility ena facility of inceryorating :ire

granules into u certain number of oil industr; by-products : rucilage and

soapstock.
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- reduction of funzi polivtion (_oroau. 1977 (94)).

6.2.2. »toyificaticn of reanut ceke

fungi contavination of tne cake ma be high enough to
necessitate deccntamination, T-0 methous are used (frévot, 1274 (107) and

1976 (1¢8))

= solvent extracticn of the aflatorin : indus‘rial
results are disap;ointing, but tue nu'ritive quiiity of the cuke seers to
be onl: very sligntly affectad,

- blocking of the functional arlatoxin group vith
strong alcali (soda, sodiuxm caruonate, metnylazin or .mmonia) or by
other compositions such as oxydising agents (ozone, peroxide, biological

oxydation) or aldehydes,

Oxydation treatment has given only mediocre results
on peanut cake (Guilbot and Jemmali, 1975 (5&)).

Treatment by amtonia gas appears to have the origniest
future, and to be the best at present (.oreau, 1977 (94)), whether it is used
during the production of pellets or auring storage (Thiesen, 1977 (136)).
Houever, a rodification in tke arino acid compesition of tne cake is apyparent
the lysin content remains unchanged, but the cystin is, for a large part,
destroyed. Nutritional tests do not, however, show any change in the protein
efficiency of peanut cke (Privot, 1976 (108) ; Adrian, 1976 (3)).

6.2.3. Storing pesnut cake

ouring storing, the cakes may undergo cer‘ain cnanges
oxydation (rancidity) of the residual oil, hydrolysis of the various ingredients,

ferventaticn of glucides, wna incect infectaticn,




e

For the best preservation during storege, the
conditicns required are (Jefromont and pDelahaye, 1961 (40)) ¢ storage in .
bags at a tempecrature of 20°C with an atnosphere moisture content of 60 to

70 %, which corresponds to a moisture content in the cakes of less than
12 '
/.

The presence of dust and possibly tiat of residual
solvent cnhuses expirosion ani combustion risks (Uz7nn, 1969 (14j)) wvhich are

increased if tne bulk of cake vecomes heated due to the alteration acticn,

Storchouses must be kept quite clean and disinfected,

6.3. Use of cake

6.3.1. Use in live-stock feed

It is mainly in cattle feed and humzn consumption that
peinut cake finds an outlet and its maximum value (its use for human

consumption is covered in chapter 5). Its main quality is its high protein
content,

For livestock feed peanut cake has several drawsbacks, ior
one thing tue quality of the protein is less than that of soya, sunflower seed
or colza cake for instance, or than that of fish flour,

Compared with eggs, its lysin content, which is of
importance in the case of growing animals, is lower by about 40 ¢, and its

methionin and cystin by about 25 ¢ ., For another thing, its cellulose content

(5 to 10 <) is relatively high, especially compared witn shelled soya (see

tutle 25), v.oreover, the mineral ani vit:rin contents of re:nut cake are low,
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The prescnce of #flatoxin is tue main limitation.
legislation has been made to limit the nuantities of aflatoxin in live-stock
feed, As an example, table 28 gives the maximum aflatoxin content permitted

in animal food in the k.E,C.

TABLE 28, Laxigum aflatoxin content in aniral food in i...C, Countries

(Law of 19th July, 1976, appe.ring in the "Journal officiel" of
the rrench Republic on 20th August 1976, which of f'icially
stipulates the Cowiunity instructions concerning maxinun

aflatoxin content, in pirticulur Bi)

haximum content in mg/kg
Foodstuffs of foodstufts (ppnm) related
to a moisture content of 12 3.

Complete feed for livestock
(aparc for milch cattle, 0,05
calves, and lambs)

Complete feed for pork
and fowls (e :ept for 0,02

young animals)
Other complete feed 0,01

Supplementsry feed for
milch cattle 0,02
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hccording to the various types of livestock, peanut
cake can bc used either as a suprlemcnt ot to increase the quality of cuke -
supplied (scrian and Jucquot, 1966 (4)). For rowls, peanut cuke may be
used to supply half the protein requircnent § the corplemenc oeing supplied
by cereals or protein of enimel oririn (Rathoré and Chaturvedi, 1971 (112). ¢
the limiting factor here being the lack in lysin and m2thicnin, and to a

lesser degrec, the slightly lower cnergy value than that of soya cake,

For pork, also, peanut cake may also be used to supply
part of tke protecin requirecments,

In the case of ruminants, the lack 6f 1'sin and rmethionin
dc  not appear to present any major drawbacks. The prescnce of aflatoxin
does not appear to be a problem, except in tne case of milch cows, as treir

milk ma, be contaminated.

6.5.2, Otler ures of rc'.nut cake

Peanut ceke is used, but in only limited quantities,
for various utilisations (irchambaud, 1964 (&)). l

Using protein extracted from the cake, glue is produced
for board, or nutritive "milieu" for the reproduction of antibiotics.

In many countries peanut cake is used as an organic
amendnent or for fertilizer,
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7 = PEANUT BY-PRODUCTS APART
FROM PEANUT CAKE

T.1. Peanut shells

7.1.1. Characteristics of peunut shell

——

The composition of peanut shells is fairly variatle.

All contain a high content of woody matter and carbohydrates (table 29).

Recovery of this by-product should not be neglected
as alone it forms 20 to 30 % of the initial product,

7.1.2. Direct uses '

T7.1.2.1. Fuel

In spite of a calorific value 40 ¢ less than that of
fuel oil, shells are used mainly as industrial fuel in oil-mills processing
in-shell nuts. The calorific output of the boilers is conéiderably less
(avout 10 %) than those using fuel oil : moreover, it is necescary to have
boilers adapted to this t.pe of fuel to avoid deposits of ash and silica on the
heating surfaces, and with an effective system of ash evacuation,

In non-coal producing countries, the shells may be
compressed into cylindrical blocks with a density of about 0,7/0,8 , which
can be sold as household fuel., Through another process, the shells are burnt

to obtain chiurcoal which can be compressed ana sold in blocks,
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By means of gaseification of the shells, it is
possible to obtain a gas of low calorific value : 1.560 to 1.400 cal,

TABLE 29, Biochemical composition of peanut shells .
(Adrian and Jacouot, 1968 (4)).

TYPZS OF PzANUT
Spanish Virginia Others

in g. per cent | i
MOLStUT® .vvvivussennnns.. 9,3 4,4 9,0-12,0 |
Protein .. viiviiiennncans 4,8 5,6 990- 9,5 6,7
Lipids 4tivevevecsencenenss 1,3 2,8 142= 4,0 1,2
Non-nitrogenous extract .. 11,0=24,0 19,7
Hydrolysable sugars ...... 13,2 9,4
CelluloSe eseeeseconceeness 67,4 74,3 56,0=79,0 60,3
AShes o.uiiveeennnnnnnnans 2,2 1,9 2,8- 6,8 4,5

in mg. per cent
Calcium .ii0vveneeenonnaas 129 127 320

i PhoSphorous «..veeeeeecoss 52 39 70

CB/P tiriiernennnsnncncnns 2,5 3,25 4,55
Iron iveeieeeeeeneecennses 8,3 2,8 4,0
Potassium .....00vvnnnnnee 950
SUlPhUL L 4iveeennnnnnncens 60
COPPBL tuveveeneoncecnonss 4,5 °




7.1.2.2. Irilling mud

Another seconzary use is the mixing of shells with
various products to produce drilling cuu,

T.1.2.3. Feed for livistoclk

After grinaing, thc shells may be mixed into feed for
ruminants ; the energy giving value is, however, low, and the shells are useid

mainly to provide roughage ( Utley and al,, 1973 (142) ; Boza anu al,, 1969 (22)).

7.1.2.4, Fertilizer

The shells, either natural or in compost form may
be incorporated in the soil to provide a considerable increase in the orgenic
matter content. They also serve to improve the structure and increase the
moisture retention of the soil,

T7.1.2,.5. Agglomerate boards

Mention should also be made of the manufacture of
agglomerate boerd. After grinding, dr ing and the addition of gum, a product
inferior in quality to thw.t made with wood ma; be obtained.

7.1.3. ]Indirect uses (Frangois, 1964 (47)).

T.1.5.1. Manufacture of furfural

The pertosan contained in the shells make it possible,
after hydrolytic cleavage, to obtain furfural. This is produced on a large

scale in the U.5.A., using oat straw, with an cxcellent outrut, pesnut erells

therefore do not appear to be competitive in this field,
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Tet.5%.2, Cellulose extraction

It is also possible to extract cellulose with soda -
or sulphite,

All these uses except for those concerning menure or
live-stock feed, require extensive industrial equiprent, the cost of vhich
is rarely justifiable, For this reason, the only use which has been widely

developed, is that of fuel,

7.2. Peznut skins

The skins of peanuts ma; also be used in cattle feed in i
place of wheat bran. Cattle feed with pe:znut skins is inclined to te more
indigestible, This effect is less noticeable in the case of ruminants, for
whom this by-product may be used in feed (Adrian and Jacquot, 1968 (4)).
Chemical processing, in particular, the action of hypochlorite, improves
digestibility (Barton anu al., 1974 (11)).

7.5, Soapstock

This is the residue coming from the neutralisation of oil

. (see chap, 5). The average composition of soapstock is given by Thurman (137) :
- neutralised oil 18,7 %
- soda soap 26 %
- water 45,6 ’:
- non-glyceridic matter 8,95 %

total fats more than 40 ¢ .
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7+.5.1. hecuperation of neutralisea oil

Recovery of ncutralised oil, seeing the quantity
contained in the soapstock, is worthwnile, even though difficult. It is
carried out only on soapstock proauced by batzh processes, The uain problen
is the fact that the mixture forrs an oil-type cemulsion in water, stabiliced

by viscous matter, Two methods of separution cxist.

1) - Decznting s the mixture, af'ter addition of brine,
is brought up to boiling point, It is left to decant and the oil is collected
on the surface, The output is not very high, and the o0il ottained is coloured.

2) - Centrifucing : after disolving in salt wzter
(at 10° be), the mixture is heated to atout 60°C, homogenised and centrifused.

The centrifuging force being stronger tnan the force usea for decanting mukes

it pdésible to recover 60 °° of the soapstock oil, ‘

T.5.2. Recovery of soars

Use of soapstock in its original form produces
poor quality soap., Usually, the remaining oil is s:ponified and tren washed
in salt water end cleur water after sulting out.

Soap obtained from peznuts is soft (due to its content
of unsaturated fatty acid). It is therefore necessary to make it harder by
adding tallow, coconut or palm oil,

T.5.3. Recovery of fatty acids

The most frequent valorization of scapstock is the
recovery of fatty acids,




After total autoclave saponification, the soapstock is hydrolysed with
sulphuric acia (Colin, 1976 (55)). Foreign mattcr is removed by coagulation,
and the fatty acids are rccovered. At present it is possible to recover up

to 96 % of the fatty acius (svenson, 1976 (134)). The firms Sharps and
Alfa-Laval have developed a process to carry out both operaticns continuously.
The hydrolysis of the soapstock in an autoclave can also be carried out under
a rressure of atout 30 kg. By this meihod even the phospholipids are destroyed,
The result of t.ese various operations is a proauct containing a rajor part

of acids, known as crude lett,; acius, foreign matter and glycerides, The crude
fatty acids cun te sold as they are, But it is scretimes necessary to distill

the fatty acids, The residual ratter is again subjccted to autoclave treatment,

All these transformations of the soapstock call for
a fairly high initisl outlay, which meuns th=t the cost price is also relativel:
high,

The choice of the t.pe of recovery to be applied
to the soapstock depends firstly, on the existence of a soap-works, and on the
quelity of soap produced. Local regulations concerning evecuated water must
also be taken into consiucration, To obtain the best velue for dictilled fatiy
acids they should be sold at the price of good qualit, tallow ; the price of

tallow should therefore also be considered,

1t should be noted that in some countries, it is
possible to reincorporate socapstock in peanut cake.

T.4. Usc of bleaching soil

The oil content of used bleaching soil varies. It depends
on the soil sel.cted and on the recov2ry method used. The cakes usually

retain from 20 to 40 ;. of their weisht of oil.




There is a consiocrable risk of spontaneous combustion in the soil, and

a change, particularly orydation, may occur in the oil., The recovery of the

0il should therefore be carried out rapidly, It ma. be recovered during filtering
with hot water or solvent extraction. When the soil is treated in a separate
workshop, solvent extract:on kay be used or autoclave extraction in the

presence of a tensio-active agent (Svensson, 1976 (154)).

As very small quantities of bleaching soil are used in
treating peanut o0il, autoclave recovery rethods are usually selected, The
recovered oil is then used in soap-works, either for cattle feed or for

producing fatty acids,

T7.5. Other o0il-zill b =products

7.5.1. lucilage
Mucilage may be recovered, but it has a dark colour and
contzins much degraded and oxydisecd ratter, It is thcrefore not competitive with

soya mucilage,

7.5.2. Deodorisation bv-products

The neutralised oil carried over, if of good quality
may be recycled as crude oil., If it is degraded it is used in cattle feed
(svensson, 1976 (134)).

The distillate from deodorisation represents between
0y1 to 0,3 % of tue o0il produced. It contains free fatty acius, oxydised acids,
aldehyde and a large proportion or unsaponifiable matter including sterol which
may be recovercd,




The best use is in the addition of the distillate
to fuel oil for use as fuel, Another possibility is its use in cattle feed
(Svensson, 1976 (134) ; Kehse, 1976 (69)).

This type of recovery is not specific to peanut oil

hovever,

7.6, Use of the peanut plant

The leaves (Kumar and Sampath, 1974 (73)), and the vhole
plant (Irine, 19735 (110)) of the peanut can be used most successfully as
fodder,




8 - THE PEANUT NARKET

8.1, World vroduction

As result of an annual harvesting mainly in areas of the
world vhich have a very irregular rainfall y the peanut production is therefore
subject to fluctuations which vary from year to year, These fluctuations
can reach 100 %,

Moreover, as the psanut culture usually forms an important
part of the national income for the producing country, both culture and trade
are subject to political and economical interventions which, in many cases
accentuate these fluctuatiuns,

The mroduction of the main peanut producing countries for
the period 1970 to 1976 is shown in table 30.

TABLE 30. Production of the main peanut producing countries over the period

1 - 1976
Country 1970 197 1972 1973 1974 1975 1976
India 6.111 6.181 4,092 5.932 5.111 6.991 5.700
China 2.T72 2.678 2.494 2,698 2.794 2.891 2,889
U.S.A, 1.3551 1.363 1.485 1.576 1.664 1.750 1.701
Sudan 337 394 568 635 930 931 980
Senegal 583 988 587 675 1.006 1.476 1.102
Inaonesia 466 475 470 505 512 550 550
Brazil 928 945 956 590 439 441 514
Burma 529 502 391 412 467 517 520
Argentina 235 388 252 440 290 375 338
World total | 18.428 19.275 15.948 17.C85 17.5718 19.5¢8 18.495

Unit ¢ 1,000 t, in-shell peanuts yource ¢ Food anc Agricultural Organisation
(175, 170).




8.2, Position of the peinut compared with other 0il-seeds

As regards quantity production of oi-seeds, the peanut comces
third in line after the soya bean and cotton seed, and ahead of the sunflower seed,

colza and the other oil-producing fruits and seeds (Table 31),

TABLE %1, Comparison of worl-ide production of various oil-secds over
the p.riod 1970 to 1976

)

0il secd 1970 1971 1972 1975 1974 1975 1976
}
Soya bean 46,5 48,5 52,3 62,3 56,9 65,9 62,1
Cotton seed 22,1 23,5 24,7 24,9 25,9 22,9 25,6
Peanut 18,4 19,2 15,9 17,0 17,3 19,6 16,5 j
Sunf lower
seed 9,9 9,7 9,5 12,0 10,9 9,4 10,0
Colza 6,7 8,1 6,8 Ty 1,2 8,4 745
Coconut 3,6 59 4,4 3,7 3,6 4,5 4,9
Linseed 4,1 2,8 2,5 2,4 2,3 2,5 2,5
Sesame 2,2 2,0 1,9 1,9 1,9 1,9 2,0
Unit : millions of tons Source : Food and icultural Organisaticn
(175 3 170

Peanut production has decr-ased regularly over the last few
years partly becuuse of poor crops, but rainly due to considerable develorment
of the soya bean. In 1970, pe-nut production reprezented 16 ¢ of world oil-seed
and fruit production, whereas in 1975 it had dropped to 10,9 4,



The value of o0il seeds depunds almost entirely on their
oil content and the rrotein count of tne ccke after trituration, wach oil
has its particular characteristics both regurding composition and emnplo, went,
as has been described in the preceding chapters, Taovle 32 gives a
comparison ol the protein and oil content of the main o0il sceds, showing that

the peanut contains a high oil content and uls0 & consideruble yrotein content,

TABIE %2, Comparison between the e nut andi the other Dain 0il sceds

8s_regards oil and rvrotein content (nattil, 1974 (87)).

Oil seed 0il ¢ Protein ¢
Soya bean 20 42
Cotton seed 19 21
Shelled peanuts 4b 19
Sunflower 59,6 15,6
Colza 51 20
Sesume 50 25
Coconut 69 7,4




8.3, Foreiyn Trade

International trace covers only a fraction of the total
tonnage produced (5 ¢.), firstly because of a large home consumption in
somwe producing countries such as lndia ana China, and secondly beczuse
an incrcasingly large proportion of the jroduction is converted directly

into oil at the place of proauction,

Trade in nuts for trituration nearly always corc:rms
shelled nuts, as is the case for edible peanuts exported by certain
couniries such as the U,S.A., India and China,

The main import and export flow for the period 1971 to
1976 is shown in table 33 hereafter.




TABLE 33. World Trade of the peanut during trhe period 1970 - 1476

1970 19M 1972 1975 1974 1975 1976

Total Lxrorts 993.169 867.216 907.978 949..80 817,340 672,529  995.039

~ Cameroun 13.375 6.964 4,793 16.508 25.279 18,115 6.680
- Gambia 38.12% 31.069 45.415 27.385 42,6959 52.765 51.640
- Malawi 22.511 29.190 35,704 27.%60 20,655 25.614 26,050
- Niger 131.877 95.53% 92,720 41,657 7505 2.451 5.000
- Nigeria 291,177 1564944 106.155 195.658 3043950 2.000 1.6C0
- Senegal 51.447 32.540 13.935 3379 9.917 9.484 126,540
South Africa T70.505 T2.104 45,611 52.692 40,000 60.000 504000
= Sudan 63.925 117.006 109.350 136,242 128,394 202.940 250.000
- U.S.A. 48,756 106,062 187.605 186.140 254.848 240,796  129.79%4
- Brazil 53.475 35.666 554925 54.285 50.610 53.417 20.814
- China 16.605 21.5358 40,152 34.410 28.122 22.700 29.6C0
- India 25.8%0 28,4062 25.320 30.604 88.213% 69,964 170.C00
- Indonesia 26,641 20.881 12,981 21.030 11.055 T7.075 242
Total Imports 1,051,415 866,706 850.323 962,441 861.121 858.084 1,019,256

- Canada 49.047 51.373 52,559 59.952 59.338 t7.379 61.587
- Japan 58.848 52.3582 62.320 76.324 52.652 51.247 71.096 |
= Czechoslo=-
vakia 19,084 18.443 20,283 16,987 17.139 14.410 13.946
-~ France 314,408 224.479 145.454 242 ,8T1 236.970 199,260 256,612
- Italy 116.885 104,680 105.693 94.315 T79.385 76.038 99,527
= Netherlands 42,464 40,200 48,397 47.758 46.619 55.274 63%.279
- Portugal 486,014 42.810 T1.790 51.911 45,517 61.4867 T5.410
= Spain 26.726 27.603 27.611 24,761 16.442 19.712 21,753
- Switzerland 80.8:8 57.165 55.899 65.718 45.042 50.049 50.£04

Unit : tons
Source 3 Food and Agricultural Organisation (171, 177).




Of the importing countries oaly France, Italy and Portugnl
play a large part in the inmporting of reanuts for trituration, ['ronce is
the vorld's largest importer due to the marked preference of the french

consumer for jcanut oil,

8.4. Prices on tre world market

Usually, ihe market price of peunuts is higher than thit
of other oilseeds coming from tropicul or terperate countries, as it is a
raw riacrial much appreciated for the reasons already given above, end wnich
are : high oil content 45 to 50 /v casy to ‘riturate ; the oil is eusy to
refine and treat ; it contuins a number qualities wnich are not to be found
united in rival oils : stability, flavour, resistance to high temperature, etc,,

(see chap.4).

The influence of traditional and privileged trade betwcen
African produccrs and guropean consumers also plays an important role, Large
companies own triturst on ins UVt ons i tie place of preduction nd with
the producers concerned they devote much attention to the promotion of

peanuts products,

The price of trituration peanuts is therefore dependant
on the market supply, and the market price rate which in turn depends on the
rates of oilseeds and competitive oils, in particular those of the soya bean
vhich influences all the oil seed price rates. The number of organisations
involved on this market are few,

For the producers, cozmercialiration is either controlled
by a Board-type State monopcly in African countries, or by very strict
regulations in countries such as the U.S.A. or Argentina (Ames, 1975 (7)),




po

Buyers of pcanuts for trituration are also very few and

consist of large rirms suc as Lesieur, Unilever, Astra-calvé, and Unipol

who ovn factories at the place of production,

Hence lurge transactions are carried out which of'ten reach
several thousands of tons and the quotations or which, given in U.S, § per

ton CI.F, turopean port, provide the basis for the world market rate,

Because of the few operators, fairly long delays, several

weeks may occur between transactiocns, and therefore between quotaticns,

The annual average rates of product imported into Lurope l

are given in Table 34, The prices given are C.I.F, Rotterdam, U.S.& per

ton of shelled peanuts,

TABLE 34. Average peanut rate (1970 - 1976)

Year 1970 197 1972 1975 1974 1975 1976
From Nigeria 229 2% 263 572 603 459 417
From the Sudan 215 252 320 349 558 495

Cameroun
From Lahomey 222 257 386 588 455 437

Unit ¢ US ¢ per ton

Source : Food and Agricultural Organisation (170)




8.5. Transport Costjs’

Transport costs greatly influence the final price of peanuts,
as they can amount to 10 ¢ or even 20 ' of the C,I,F. price. Because of the
quantities concerned, transport is carried out by sea, either in the tradi-

tional manner in bulk in the hold or in containers. a

The main exporting countries are the Sudan, India, the
U.5.A. and South Africa, and the prices of these different couniries -cflect

the influence of the distance on freight costs.

Table 35 groups the items for calculating the cost of a
shipment by sea from these different countries to a destination in liorthern
Europe : Hamburg, Hotterdam, Antwerp, le Havre, These are the "Conférence" (1)
prices at present in force and given in US § per ton of shelled peanuts,

It should be noted that by a collective grouping of the product to be exported,
80 a8 to load a ship of over 10,000 tons, it is possible to obtain a reduced
freight raute of about 20 § per ton,

(1) "Conférence” is the name given to the group of Merchant Navy
Companies following the same regular sea transport lines, For instance, there
exisis two "Confirences" between the East Coast of the U.S.A. and the ports
of North Europe; sea traffic is thus shared between a certain number of
"Conférences", The members of which agree to practice the s-me freignht
price rates,




TABLE 35.

Cost of shipuent by sea to WestEuropean Ports

comry | RIS | recagg | Mg | e VNG

Sudian Sudanese port bulk 42,20 5245 % 59,89

India Bombay containers 52,65 41,14 % 77,08
OQutside Bombay containers 52,65 3%,64 Y% 71,70

U.S.A (East) Savannah containers 67,42 13,00 % 79,69 !

U.S.A (west) Los Angeles containers 134,65 7,00 % 152,00

South Africa Cape Town containers 56,07 5,57 $/ton 61,44

Sencgal Dakar bulk 19,00 27,00

Sources : - Compagnie Générale haritime, Tour Winterthur,

Paris la Défense

75008 Paris

37, rue Caumartin, 75009 Paris,

- United States Lines, 2, rue de Penthievre,

- Barry Rogliano Salles, Courtier maritime,

(1) These cover currency adjustments, and possible additional harbour

tax charges

(2) Incluaing loading and unloading costs.

8.6, eans of transport

Means of transport differ according to the quantities of

product transpcrted and to the methods usually employed by the proaducer,




For small quantities consisting of a few dozen tons, con-
tainers 6 or 12 metres in length may be used, which represent useable volume
of 27 or %4 mj, i.e. Y to 18 tons of product. The nuts are packed in sacks
and loaded, at the place of production, into the containers which are not
opened until they reach their destinaticn, All transport handling operations,
during land transportation up to the port of embarkation, loading on board,
unloading and delivery by rail or road, are thus limited to simple handling

of the containers,

The rates given in table 34 do not include these prelirinary

transport operations,

For quantities of several hundred tons, the nuts packed into
bags can be placed directly into the holds of the ships,

Finally, for quantities of over several thousand or several
tens thousand tons, sa small ship is usually freighted or several holds of a
large ship. This type of loading is that generally used, in particul:r from
African Countries : The Suaan, the cenegal, tne Ivory Coast and South Airica.
The nuts are shipped in bulk in specially fitted out holds, Loading on board
and unloading are carried out by hoist conveyors specially designed for this type
of product (nuts, peanut cake, etc...), These machines have the advantage of

cutting out labour requirements and of providing rapid transport (Barolet, 1975(10)).

8.7. Exporting peanuts and local trituration

Usually, an economic survey shows the advantage of placing
transformation industries as near as possible to the area producing the raw
material, so that transport costs may be applied to products vhich have already
obtained a certain additional value. Large companies practiced this policy for
many years, placing their factories in the preducing countries., The advantages
of this polic, are oovious. In cnergent countries, the cost of labour was low
and the féct that the o0il mills held a practical monopoly meant that buying
could be done in the best conditions,




Today, however, the factories no longer control buying prices. Since their
independance, many African Sta.es have decided to dispose of this raw material
whicli often forms a large part of their reszources. For this rcaeson they aave
created commercial administration shich manage all movements of the nuts,

Local factories are not necessacily supplied at preferential prices. wWhen

large interests are at stake, the Goverwrent can take a share in transformation
and cozmerciilisation, as is the case in the ceneiul where thz oil wills are
merely transforrars operating on tehalf of SONALOS, a semi-public organisation
which is in churge of the sule of all transforseda pesnut proaucts, In this cuse,

the national interest calls for the greatest saturation possible of all tranc-

formation equiyment availatle, Under such corditicna, trituration at the place
of consumption tccomes more valid for huropvan firms, who can work taeir

machines reg.larly throughout the year due to the wide time span of supply.

8.8, Commercialisation on the home market

Commercialisation of the peanut is influenced by certain

characteristics s:ecific to this product.

Apart from the United States, where the peznut is cultivated |

on a wide scale, peanut production is usually based on wide spread family
farming, In the Senegal, for instance, the size of plots of land is between 1 s&na

4 ha, with an output of between 0,5 to 2 tons of nuts per ha,

The farmer does not usually have his own storage or transpcrt
facilities, and therefore has to call on an outside collecting orzanisation,
In-shell peanuts are very space concuming, operations call for a fairly extenczive
organising environment, Before the crcation of commercialisation auntorities,
this was provided by the o0il-mills, at present, the aduministration organises
co-ordination at all levels : management of the producer, collection of product,
storage and sale to oil_mills or export. All these operations are controllea

by regulations which in particulsr fix tne ta.zent of midclenen,
Q } 4 > -
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Each year the buying price of "bord de champ" pe=nut is
fixed by the State, taking into consiceration the various factors of local
agricultural economy : salaries given to the farmers by rival cultures, encou-
ragement or disencourasement of the culture of pernuts etc,. These decisions
are usually taken at the top level, ministerial or even presidentizl,

In the United States, the USDa, has direct iniluence on fixing the production
price (imes, 1975 (7)).

8.9, Commercialication abroad

Export of peanut kerncls ic either carried out dir:ctly
by the State and its comrercialisation authority, or left to private enter-
prise, in the latter it i3z subject to ver: strict laws. In India and China for
instance, the export of nuts is prohibited except for edible peanuts. world trade
is thus closel, controlled, Few organisations are involved : exporting

companies, the large trituration companies, vholesale merchants and brokers,

Wholesale nerchants act as financiers adopting the position
of buyers or sellers according to their financial interests, they are few,
Brokers are even fewer, as there are only three important broker .t the
international level. They have the role of advisors to buyers and sellers,

and act as wholesale merchants in transactions.,

The various State controlled organisations use different
commercial supports in the sale of their product. Some go through the inter-
national merchants, othsrs, considering that the small numbar of clients
enables a reduction in the number of middlemen carry out tranzactions direct
through brokers,

Trituration peanuts are sold in large quantities of several

thousand tons, andi tne comrercializaticn autrorities usually prefer to rzke

the final decisicns,
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9 -« TH! PANUT GIL BAKKET

9,1, World rroiucticn =n: intornati-nal {rzae

Peanut oil is produced, for a large part, in the countries

producing the nuts themselves ana to satisfy tne aerands of the home market,

Production is ot'ten non-iniustrial, and the oil sold as cruae oi), whose
flavour is appreciated by local consumers., This o0il is not exported in spite
of the additional price offered on the interrnational market, as the collection
of this product is difficult, the local population is accustomed to its
consumption, and impcrting substitute oils is expensive, Thus India, the *
largest worl producer, consumes its entire production, about 2,3 litres each

year per inhabitant,

The production of the nain countries is given in table 36
for the period of 1972 - 1976,

World trade concerns less than 20 ¢ of the total production
and only a small number of countries export tneir oil : the first ten
exporting countries provide &5 % of the international oil trade, and the Senegal
dominates the market, supplying 30 to 40 §. of the quantities concerned. in
examination of the production and trade tables will show the extent of annual
fluctuations, following variations in ;uantities harvested : ligeria, for
instance, wno held second place among the exporting countries, barely satisfied

the demands of the howe market in 1976, and the tonnage exported by the

Senegal proauces sometimes three times as much one year as another,




Arongst all the importing countries, France holds first
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place, with an annual demand of between 150.000 and 200.000 tons, which

reprecents about 40 % of the total demand,

France imports mainly from the

Senegal, where many large companies huve oil-mills,

buys about 75 9 of the tonnage available on the world market.

In table 37 the development of the oil trade during the perici

1970 - 1976 is given,

TABLE 26,

World proiuction 1972 = 1976 of icanut oil

The European Cormunity

Source s 0il Yorld Inform=tion “ervice for Statistical Analwsis

of the Lorld [ar«ct or Uil Jeedis, Uil renls, Veg.t:ble,
Aniral, and rarine (ils anu rats,

2100 Hamtourg 90 - 0B 9YCO0£03 = H.F.A,.

Ista-rnielke and Co,

1972 1973 1974 1975 1976
World prOduction 30958 20501 2.5% 20565 3011 i
= Argen.ina 62 90 67 50 52 |
- Brazil 131 19 44 46 81 :
- Niger 24 34 21 27 13
- Nigeria 92 140 61 29 43 ?
- Senegal 214 167 148 192 258
- South Africa 61 56 41 T2 50 |
- Sudan 44 53 45 44 88 |
- China 398 317 407 421 424 ‘
- France 68 84 114 102 90
- Italy 43 33 29 37 37
- Switzerland 24 24 22 17 18
Unit $ 1.000 tons
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TABLE 37. Yorld trade of pcanut oil (1970 = 1976)
1970 197 1972 19735 1974 1975 1976

- Gambia 15.997 14.257 14.09) 16,892 17.582 15,274 16.252
- Miger 7.871 10.436 21,550 21.502 5.553 6.219 1,200
- higeria 90,292 45,012 59,665 .110.796 23.496 274 -

~ Senegal 146,005 T1.914 229,985 T7.264 104.751 196,653 253%..C0
-~ South Africa 13.919 16.621 10.260 9, 306 11,800 14.600 T7.000
- Argentina 42,567 44.%91 35.8%8 78,758 68,852 - 44.7T1
- Brazil 31,902 57.624 T7.294 44,425 31.605 37.582 94,127
- China T7.000 11.000 14.0C0O 11,000 14.000 11,000 15,000
- France 20, 564 15.660 12.428 17.698 14.816 45.914 16.020
Total Ixports 450,836 386.671 520,271 534,077 390,842 420,016 513,529
- Hong Kong 12.262 14.755 15.512 16,221 12.474 15.722 20.850
- Belgium 21.404 28,502 32.926 52,020 22,579 20.899 30.850
- France 142.648 123.996 205.923 167.503 142.594 180,382 217.7%H
- West Germany . 52,2717 54 .651 T1.935 66.272 51.255 38.129 56,632
- Italy 8.,2%5 8.182 15.087 26.138 55.070 275.528 21.979
= Netherlands 9.350 10,538 9.485 20,036 15.526 9,217 8.366
- United Kingdom 95.7178 67.766 60.767 74 .836 36.293 28,83%4 19.951

Source § Food and Agr.cultural Orgenisation (171, 177).
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9.2, pPrices on the world market

The price of peanut oil is placed on a considerably higher
level than that of other tropical oil (coconut 0il, palm o0il, cotton seed 0il),
or temperate oils (colza, sunflower seed). This may be explained ty the
qualities of the product. In fact, the main african producing countries :
Gambia, Mali, Nigeria, Senecal and the Sudan who have grouped themselves in
the African Pecnut Council, use the quality characteristics to promote

peanut oil,

Howcver, the price of peanut oil is directly influcnced
by the price of soya bean oil, Although the latter does not have compar-ble
qualities, it dominates world price rates due to the large ocuantities of
soya oil on the market, vhich rerresent 40 % of the total edible oils.
Moreover, the 'reduction' of sunflower seed o0il in relation to peanut oil
is an important factor, as it has a direct influence on the housewifes'
buying tendencies. The threshold at which a consumer transfer operates is
reached when the 'reduction' of sunflower sced oil reaches about 400 & a ton
C.I.F. Rotterdam., This happened in 1974 and again at the beginning of 1Yy78.
At present, the r&te of peanut oil reaches about 960 { a ton, whereas sunilower
seed 0il is situated at about 560 § a ton, and specialists in the o0il trade
fear a drop in sales,

Trends in the annual average rates in crude peanut oil of
all origins, in US § per metric ton C.I.F. Rotterdam, may be found in table 38
for the period 1960 to 1977.
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TABLE 38, Annual average rates of crude pesnut oil in Rotterdam
(1960 - 1977)

Price Price
Year US §$ / ton Year US ¢ / ton
1960 326 1969 332
1961 331 1970 479 |
1962 275 1971 441
1963 268 1972 426
1964 315 1973 545
1965 324 1974 1.077 (
1966 296 1975 857 |
1967 283 1976 744 : |
1968 27 1977 845 L
‘ |

Source : Food and Agricultural Org:nisation (170, 172, 173, 1974 ; 176)

Information sup;ylied by "la Société Interprofessionnelle des

Ol“agineux, 174, Avenue Victor Hugo - 75116 laris,

The average monthly rates of crude oil are given in graph, n° 1,
where it ma; been seen that the monthly fluctuations are considerable. For
instance, there is a strong upward trend at present with the expectation of
& very poor harvest in the Senegal, about 400.000 tons of nuts.

These rates are those of crude oil, which are the basis for
most large transactions, Refined 0il, which can be produced either in the

) exporting country or at the place of consumption in Europe, is negotiated at
. & rate which takes refining costs in either place into consideration,
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9.5, Tran:rort co.t:

The trans;ort of ;v «nut oil, from thn plece of pro:iuction
to the arca of consumrption, in currie. ot teocea, urually on ronrd ships
specially cruipped ac tankers, Tre velue of oil teing concileri: s hicrer o
th2t of nuts, tue intluence of frei -t crares on L final rroce is leat, out
this st1ll resadns an imrort .nt eloient. ois cost, - nicn i - 1S on uhe

distuance covered, varies according to tic countr. of crigin,

In tible %y tre oler_nts ror c.budntarg conoarelsnt corts
in 1976 arc siven, with lowiirg in th. v rious eX i riing cruntrics ang a
destinut.on in dortrern rurcpe, The costs given are " oni rence" costs (1),
except as regurds west Africia, _ue to tne juuntiity ol provuct ex;ortcd froc

the lenegcl, proiucers usually freigcut wholc SNips, Lus otiuining lower cooto,

TABLE 39. Cost of transpori tor reanut oil from verious coun‘rics to

West muroype,

Country

losding bisic freicnt] varicus lotal coct
port Fackaging rate arjust cnts| U3 ¢ jten
Us ¢ / ton (1)

Bragil
Senegal

U.S.A, (zast)

Recife bulk 36,54 11,90 ¢ 50,68
Mnkar whole tarkep 21,00 27,C0

Savannah containers 180,51 1, 1¢6,9

~\N

Source : Zomraznie 3°n'rale cari‘ire - U.it ¢t ..tates Lines
Surry soglizno  (ies ovur, .o,

(1) %2inly currency azjustzents and inclu:ing aduitional
harbour tax ci:ryes

(2) Including loadirg ani unlc.iins costs.

(1) sec ncte p,
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9.4. Commercialisation of peanut oil

In the preceding chapter it was stated that the trituration
of peanuts for the production of o0il is carried out either in the producing

countries or by the consumers,

9.4.1. In the case of producing countrics

In general the plant owners buy the nuts from the |
organisetion responsible for their commercialisation, and proceed with shelling
and trituration operations and then sell the oil and peanut cake produced
themsclves. As it is question of basic food products, exports are strictly

controlled in almost all cases, including in the U.S.A.

The 0il is sold, either as crude oil which goes to

european refiners, or as refined oil. In the latter case the plant owner

, processes the quantity of oil intended for the local market,

The present organication of the Senegalese peanut o0il

trade is unusual, it consists of a single scmi-public company formed b, the

State and private trituration companies installed in the country : Lesieur,
Sodec, letersen etc... This organisation, the S.0.N.A.C.0.S., is in charge of
the commercialisation of all products coming from the transformation of

. peanuts : crude o0il, refined oil, peanut cake etc,..

9.4.2. In the case of importing countries

The oil trade mobilises a large number of participants

than the nut trade, The producers are more or less the same, but the buyers H

wholesale merchants, refiners and processers, are spread throughout the

Varicus Iuropean consumer countries,
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When it is question of crude oil, the transactions
concern large tonnages of over 500 to 1,000 tons, This oil is rcfined by

large buropean groups, and treated for retzil selling,

Refined oil ma; also be bought, the only operation

to be carried out by the buyer then being the final processing,

9.5. Situation of rerining activities

As the trade concerns both cruie oil and refined oil, the

latter requires more handling, transport and preserving precautions, For this

reason, oil mills have often preferred to have a refining system at the place

' of consumption, ~-hich has the additional advantage of enabling recovery of

large quantities of by-products, for instance in soap works,

p 9.6, Quality control

The contracts which regulate edible oil transactions, |

are international documents, well known to the profession, The fame of the ’

signing parties ensure the respect of these contracts, They set the conditions

of transportation of the proauct, delivery time spaces, quality and price.

Usually a sample of the o0il is sent by the seller to the buyer vho nas the sanple
- analysed., The subsequent transaction is based on the quality of the sample.

In the case where the actual delivery does not conform, the parties concerned

apply to a recognised international arbiter to settle the ’disputa in the

best conditions, This arbiter is usually selected among the specialised firms,

the best known of which are installed in London,




10.= Tin }eadUT CAKS sARAST

10.1. The voxld situaticn

Feanut care represents between 50 ard 55 ¢

in total

weight of products derived from shelled nuts, or %5 to 37 ¢ from in-chell

nuts, fcanut cake is highly recarded in the feeding of livestock, The prot.in

content varies according to tne procens

cakes, thatarc, cuakes obtained from continuous pressing, contain 56 ¢ protein,

whereas meal with oil extracted by solvents contains only 50 ¢,

sed to extract the oil .

"Erpellers"

World proajuction in 1972 to 1976 of oil-less cakes

is given in toble 40, It +ill be noticed thut the main nut producing couniries

vhich cerry out trituration on tike spot, tre also the main producsrs of

peunut cake,

TABLE 40, 3orld yproiuct.on of oil-less reanut cake (1972 = 14977)

Country 1972 1975 1974 1975 1976
U.b.A 154 165 118 137 285
Argentina 109 M 111 T8 81
Brazil 201 120 68 T0 120
Niger 28 41 25 33 16
Nigeria 1M1 167 13 35 52
Sencgal 250 204 185 236 322
South Africa 60 69 49 88 62
Suian (A 84 112 81 143
Chipa 511 547 591 611 614
India 1.964 1.376 1.640 1.619 2,043

| rrance 75 91 124 110 g7
Italy 50 59 35 44 45
Switzerland 30 30 27 21 22

P ———————————————————————————————————————
dorld total 4,107 3.472 3.536 59557 4,325

Unit : 1.000 tons .

Source : 0il ‘orld Informatlicn Service for tatistical Anal ‘cis of the
tiorld Larke:t of oil sedcds, o0il real, vepet:ble, animal, cnd
marine oils ana fats, Ista-riclke ana CO = 210CU Hambours 90
POB COLLOS n.F.A,
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On a world-wide level, the production of peanut cake

comes third, after soya and cotton secd cake,

Internat ional trade concerns very high quantities,
which reach about 40 ¢ of the total production, The use of ilnese cakes
. for animals is mainly developed in countries -here the raicing of livestock
is dominant, vhich is not the case in countries producing pe nuts, apart

from the U.S.:., and irgentina,
In 1976 trace covered 1.900.000 tons coming
28 ;. from Africa and 64 S from asia, and, as regards the latter, almost

entirely from India which is by far the world's largest pro.ucer and expcrter,

Table 41 gives the main trade fluctuations between

1970 and 1976.
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TABLE 41, VWorld trade of the peanut cake (1970 - 1976)

1970 197 1972 1973 1974 1975 1976

Total eyports 1.525.091  1.349.190  1.546.619 1.500.415 1,168,097 1.168.554 1.872.577

= Gambia 16.489 15.005 14,509 20,481 21,675 29,906 26..5
- Niger 11.096 9.462 26,823 25.065 7.286 7.036 10,701
- iligeria 162.114 99,231 99,292 159.140 52877 7.7C0 51.C79
- Senegal 199,726 126.204 515.170 166.474 184,553 512,025 318.0LC !
- South Africa 24,476 25.219 50.351 56.63% 66,000 1CC. 000 160G, 000 ,
= Sudan 56.514 24,888 50.315 31.622 21,501 N.778 52,000

' - Argentina 64.613 88.396 339687 99.055  44.140 33100 35,000
= Brazil 201,174 201,122 169,963 80,380 74.627 35575 87.904 |
- India 655.060  633.413 665,391  746.624 678,758 536,442 1,200,000 |

fotal imports — 1.759.678 1.702.329  1.725.278 1.660.672 1.168.097 1.168.554 1.£72.577 '

- Japan 141.902 122.000 143,076  182.406 119.042  25.871 114,727 ' !
= Belgium 52.515 66.262 54.787 60.200 22,542 31.90Y 54.9C3 '
- Czechoslovakia 190,000 211,240 10C.000 100,000 82.000 41,000 9¢,Cu0
- France 243,265 214.661 342.039 322.668 196.351 254,079 427,172 |
= East Germany 92.000 110.000 58.C00 49,000 61,000 72.0C0 110.CC0O !
- West Germany 114,706 120.674 146.646 136,693 64.944 62.409 103,653
R -~ Hungary 64.429 100.0T1 90.156 36.634 62.164 44,3547 26,620
= Netherlands 12.%26 11,978 34.082 27.683 47.507 9.104 25.075
- Poland 200,000 189,000 170.000 152.700 175.500 210,0C0 290.0C0

Great Britain 374.020 292.491 297.589 317.628 160.076 211,259 364 .648

Source : Food and Agricultural Orgrnisation (171, 177)

Unit s Ton .




France and Great sritain are the largest consumers,

partly due to trade traditicns betveen these countries ard their ex-colonies,

In spite of the fact that it holds second place, from
the point of view of the cake trade, well behind soya cake (11.300.000 tons
in 1976), the relative impertunce of peanut cake is decreasing steadily,
Trade of the peanut cake represented in 1956, 22,6 % of the world cake trade,
and in 1975 only 9 ¢/, althougn tne quantities concerned have changed but slightly,
This drop is due to the spectacular d.velopment of soya cake over the last

decade and to the consequence of regulations concerning aflatoxin,

10.2. Prices on the worl market

The price of peanut cake is directly influenced by
the availibility of nuts in producing countries and by the evolution of
quantities and price rates of so.a cake in Chicago. Thus in, 1973, there
was an upheaval on the market, caused by the U.S, embargo on so.a exports, moreover
this coiricidec with a very poor pesnut h:rvest in India the preccding ;ear,
In july 1973, peanut cake reached record price rates, over 500 US 3 a ton
C.1.r. Rotterdam, 'hen averzge rates were bet-een 200 and 250 US Z. Usually ‘

peanut cake prices have a ratio of 0,80 to ! with that of so a cakes,
as indicated in the comparative graph on the next page (Graph n° 2),

The average annual rates of peunut cake for the period
froam 1970 to 1976, are given in tabvle 42. This price is the C,I.F, Hotterdam
price in US § per ton of meal with a 50 % protein content of all origins,
and of expeller cake from Nigeria with a 50 %o protein content,
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TABlL 42, Aversge annual rates of »ernut cake ( 1970 - 1976 )

"p> of cake 19770 1971 1972 1975 1974 1975 1976 1977

5 . all
oricing 102 98 122 265 174 140 176 218

50 ¢ Niforian
exgellers 125 115 144 365 226 187 213 -

Unit : US ¢ per ton

Source : Socift< Interprofessionnelle 4e: Oldarineux
174, Avenue Victor Hugo, 75116 laris,

10.3. Econonic irrortnace of v -rut cake and oil

These two products form part of two completely difierent
markets : one, that of livestock feed and the other, thut of husun consumpticn,
However the rcactions of toth are isentical as regards substitution for otrer

products whenever ‘here is a marked upward trani of the price rates,

On an average, tne import price of oil has been, over tue
last few years, frowm two to six times nigner trnan tni of cake a3 shown in
table 435. Howcver, if the exceptiorial years 1973 to 1975 are asice, this

difrerence is brougnt down to atout 3,5 to 4.
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TABLE 43, Comparison of averuge prices of pcenut cake and oil (1970-1977)

Product 1970 1971 1972 1975 1974 1975 1976 1977
Cake 102 98 112 265 174 140 176 218
0il 379 441 426 545  1.077 857 744 845
0il/cske 371 450 349 205 612 422 387

Thus it may e seen that the economic importance of oil
still dominates that of cake. In 1976, peanut oil production represented 2,6
billion dollars and those of peanut cake 0,9 billion dollars,

10.4. Casc of emergent nations

Peanut cake is mainly used in livestock fecd formulae or
distributed as they are. In most emergent countries, the livestock feed
industry is almost inexistunt aue to the lack of any outlet towards intensive
stock raising. .enand on the home rarket is therefore very limited and the
cake not exported is either distributed as it is to the livestock or simply
destroyed,

The development of tne home market in these regions thus
remains dependant on livestock raising, which in turn depends on the standard
of living and meat eating customs of the loc:l inhabitants, In general
livestock raising is practiced over wide areas, and in spite of extensive
efforts wade by certein states, the indusirial *threshold which vould merk the

rarid develerment of zezzna for caké. iz =till a long -ay off,




10.5. Commercialisaticn

As for the nuts and for oil, the cake trade is strictl:
controlled by the governments of producing countries. It may te contirolled
either directly by a State monopoly, or be left to the initiative of the
producing industrialists, put .ithin the franework of govern.cnt decisicns
setting the quotus, Thus, India, at prusent the world's top exporting

country, is to close its frontiers by 14voC,

The cake trade follows the same pattern as thut of
preceding products : international wholesale merchants, specialised orokers,
companies employing the product, in particular the manufacturers of livestock

feed, are all to be found,
Tonnages concerned are high, often reaching several thousanais
of tons at each transaction. Jisputes on quality are settleu by internationz

experts,

10.6. Mesns and cost or transoort

As transport concerns several thousands of tors, it must te
carried out by sea. There is no ~uestion here of containers or of an. other
type of packaging. The cake is transjorted in bulk in the special nolds

used also for nuts,

Loading and unloading operations is carried out by means of
special high capacity handling machines, almost doing away with labtour

requirements,




In spite of this mecnenisation and of collective transport
with other egricultural products, such as cereals, to obtain the freighting
of entire ships, freight ch.r.¢s rer.in an impertant elenent in the final
cost of c.ke, This reaches 20 US £ per retric ton, to vhich must e added
6 to 8 ¢ for various h:rbour costs, In the collective conditions ientioned
above, this freignt cost varies sorevhat, ~hatever the origin of the product

the leneyal, South Africa, India, U,S.A, etc..

Transport is carried cut in the same sznitary conditions as

for oil seeds, cercals and other fooa stuffs transported in rulk,




11 = THE EDIBLE PusiNUT MARKET

1.1, Situation of word iemand

Edible peanuts are pirt of a sector of the economy very
differcnt from that of trituration peanuts, both by their destin<tion and by
their presentation. Wot only arc the r.w nuis classified under this ncading,
but also salted and roasted peanuts, and other products such as pe:nut butter,
snacks and the various types of presentation intented for the baking trade,
The varieties of nutsare different and concern larger, longer and less oily

nuts than those used to produce oil,

e£dible peanuts are proijuced in thc same countries as tritu-
ration nuts, India, China ani the U.3.A. are among the rain pro:iucing countrics
and to a lesser degree, South ifrica, l.alawi, Nigeria, the Sudan and the
Senegal. In general, a large part of the production of the proaucing countries
gocs to human consumption in the countries themselves ; the United States is
an example (Ames, 1975 (7)).

No exact statistics are available on a orld wide level
concerning edible peunuts, as they are usually grouped together with pe:nuts
for trituration.

Tiere is a steaiy uprard trend in internationsl trade 3 from
285,000 t of equivalent nuts in 1965, world exports rorce to 450.000 tons in
1973 (vilson, 1975 (151)). Zince 1975 the trend has been maintained. Ziible

peanuts are exiorted toth snelled eng ineshell,




Shelled editle peauuts

This is the wost common form, and covers about 75 ¢ to &0 .. of trade :
in 1973, world exports concerned 30.000 shelled nuts and 100.0CO tongs of
in=shell nuts (Wilson, 1975 (151)). The r.arket is dominated by the United
States j China and India come second, but with very variable availibility, as
their exported product is seccndary to their high demand on tne hoce market.

Falawi, South ifrica and tne 3udan export sraller juantities,

In the abscnce of exact stutistics, an estimation of average quantities

exported may be given as follows for 1972 (wilson, 1975 (151)),

World exyports 400,000 to 500,000 t.
- U.S.A. 115,000 t
= China , 40.000 t
- India 40.000 ¢
- Malavii 25,000 t
= South Africa 35.000 t
- Sudan 25.000 t
- Nigeria 15.000 t
- Indonesia 10,000 ¢

In-shell nuts

In-shell nuts are usually exported to be consumed as they are. The
quantities concerned are small, Brazil, the U.S.A. and China dominate the

market, but there are extcnsive fluctuations.




Isrzel, Egypt, Turkey and Thail:nd are among oiher countries
exporting in-shell nuts, The 3Suuun, a lirge producer until 1972, now

only exports intermittently.

Trends in exports, according to the F.A.0. is as follows,
in table 44,

TABLE 44, Calculated volure of in-shell peanut exyorts of the

main_producing countries (1970 - 1y75)

1970 1972 1974 1975
World exports 93.574 134.509 115.976 101.742
- Egypt 12.143 9.598 6,600 6.744
- Sudan 16,618 18,1E9 5.487 -
- U,S.A, 1.124 15.407 24,059 11.907
-~ Brazil 26,000 25,000 8,000 20,000
= Israel 7.188 12,640 6.912 10,376
- Thailand 6.445 " 1.524 4.631 5,015

Unit ¢ ton

Source : Food and Agricultural Organisation (177)
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TABLE 45.

Comparison of jprices in pounus per ton of

various dry :ruits (wiluon, 1975 (151)).

Cashew nuts Sweet alimonds Kazel nuis leanuts
Year Inuia Spain
B §: Y ok 4 1 e
whole nuts not sorted kerassun.es Natal 6C/7('s
1960 312 262 343 107
1965 324 383 229 147
1972 639 821 565 165
1973
(6 uonths) 790 1,193 568 238

P

11,2, Prices

The price of edible peanuts is mainly dependant on world

trends in trituration nuts, which in turn depends on harvests and on the rates

of other oil seeds, and also on the variety and size of the nuts,

Thus the

large Virginia nuts obtain higher prices than tne Valencia and Runner varietics.

In-shell nuts follow the same pattern. Graph n° 3 shows thre

trend of prices since 1967 for nuts coming from .ligeria and imported into

Great Britain,
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The price of peasnuts is considerably lower than that of
otier dry fruits, such as almonds, cachew nuts, Braril nuts etc...

(sce table 45). This price factor has a very m.rked effect on demand,

11.3.2onsuer countries

It should not be forgotten that all producing countries are
also consurer countries, ana thut world trade in fact only represents a
fraction of the quantities of peanuts produced for human consumption. Thus
India aind tie United States are the largest producers and consurers in the

world,

As regards the distribution of world demand, Japun,
Great Britain and Canada come first, followed by the federal Kepublic of

Germany, Holland and the U,S.S.R.

Unfortunately no exact figures exist for the import of
edible peanuts for the reasons given above,

We give below est mations for 1972, used by wilson, 1975 (151)

except for Spain and Portugal, for vhich countries figures were provided
by Lasies (1).

Import of peanuts

- Japan 60.000 to 70.000 t
- Great Britain 60.000 to 70.000 t
- Canada 60.000 t
- West G.rmany 50,000 ¢t
- Netherlanas 40,000 t
= U.S.5.R, 25.000 ¢t
- Italy 20,000 ¢t
- Portugal 15.000 ¢
t to 20.000 t

- Spain 15.000

(1) Lasies, Oilsced brokers - 8, rue de 1'Isly, 750C8 Paris - France




Shelled peanuts are consumed either salted or roasted., The
producers pack these nuts in aluminium cans or in vacuua picks, either on
their own or mixed with otner dry fruits such as almends, hazel nuts etc...

In this case the main use is as cocktail accessories,

Shelled peanuts ma; also be mude into reanut butter or
paste. In the U.5,A. and Kclland, consumptiocn of peanut tutter is extensive.
The variety preferred in this case is the Spanish variety, It should be no-ei
that concurmer rabits vury from one country to #nother. In the U.3.A., Canada
and Holland, consumption concerns miinly peanut butter, 1n Great Britain,

Nev Zealand, sest Gercany and Norvay it concorns rossted salted ceanuts,

wvhereas in Spain, Portugal, Italy and France the in-shell nut is preferred,

11.4, Commercialisation

The same State-run centralised organisation exists in the
producing countries regurding this product as n:s teen descrited in the
preceding chapters concerning trituraticn pe.nuts, oil anu cake. A state
monopoly exists in China, the Sucaen, rkclawi, the Jenegal, Gawbiu etc...
However, in the U,5.A., India, Nigeria, Brazil, Argenting, Socuth frica ete,,
export of nuts remains in the hands of private companies, tut within the

frane of strict annual quotas, fixed by the government (Amcs, 1975 (1)).

Transactions may be carried out directly between the
seller and the processing client where large quantities o: regular supplies
are concerned. But more frequently transactions are made through specialised
wholesalers vho aplit the available supplies between processing units which

are far more numerous than in the case of trituration nuts

Brokers also play an importunt role in these transactions as

aivisers and negociators betwsen the various rirties conccerred,




£

seles are usually made on bulk loads of shelled or in-shell
nuts, but not roasted nuts, Froce:.:.ing conccrns the approyriate conuitioning an:
packaging. In mediterancan ccuniries, this kinj of activity is carricd out by
a lurge number of independant workers who supply the local market,
liowever, in Holland, in West Germany or in Great Britain nuch larger firms

with divers activities fill this rélc.

11.5. Lransport

The nuts are pucked in bags of 50 kg. and grouped either in

cont.iners of 18 to 20 tons, or on barges of 350 ton capicity, Freight charges

are the comz as those applied to trituration nuts when the latter use the

same means of transport,

Below the "Conférence" (1) rates in force at the beginning

of 1978 from various origins are given.

Country Loading beanz of Basic frei‘g‘r{t v§rious addi- Tgtal cost
prort transport charges US 3 tion:1l costs US ¢ per ton
per ton

west U,S.A. Los Anegeles |Conteainers 154,65 4,5 % 152
cast U,S.A, Savannah " 67,42 7 % 75,9
South Africa Cap To:m " 56,07 5,57 § 61,44
Sudan Port Sudan " 45,20 52,5 % 59,89
lndia Bombay " 52,65 41,14 5 17,08
Lutsiae Bonmbay " 52,65 55,64 . 71,70

Source : - Coupagnies Ginirale Laritime, Tour winterhur,

Faris Lz oifense

- United States Lines, 2, rue de Penthidvre,
75008 Paris

(1) see note p. 106




BIBLIOGRAPHY




(1)  ACHAYA (K.).- Standards for protein bhased foods in developing coun-
tries. Journal of the American 0il Chemists'Society, 53, n® 6, 1976,
PP. 316-320.

(2)  ADRIAN (J.).- Les aflatoxines, 3, Les moyens de prévention et de
détoxification., Oléagineux, 24, n°® 3, 1969, pp. 155-161.

(3)  ADRIAN (J.), CARROGET (C.).- Evolution de la lysine, méthionine
et cystine dans le tourteau d'arachide traité 3 1'ammoniac, Revue
Frangaise des Corps gras, 23, n° 4, 1976, pp. 209-212,

(4) ADRIAN (J.), JACQUOT (R.).- Valeur alimentaire de l'arachide et de ses
dérivés. Paris, Maisonneuve et Larose, 1968, 274 p.
(Techniques agricoles et productions tropicales 26).

(5)  AMAYA (J.), YOUNG (C.), HAMMONS (R.).- The tryptophan content of
the U.S. commercial and some South American wild genotypes of the
genus Arachis. A survey. Oléagineux, 32, n® 5, 1977, pp. 225-229,

(6)  AMAYA (F.), YOUNG (C.), MIXON (A.), NORDEN (A.).- Soluble amino and
carbohydrate compounds in the testae of six experimental peanut lines
with various degrees of Aspergillus flavus resistance. Journal of
Agricultural and Food Chemistry, 25, n® 3, 1977, pp. 661-663.

(7)  AMES (G.).- Peanuts : Domestic, world production and trade. Athens,
University of Georgia, 1°75, 40 p.
(University of Georgia, Department of agricultural economics,
Research report 215),

(8)  ARCHAMBAUD (J.).- Emploi non alimentaire des tourteaux. In : Journées
d'information sur les produits dérivés de 1'huilerie. 1964. Paris.
Paris, Institut des Corps gras, 1964, pp. 110-122.

(N° spécial. Revue Frangaise des Corps Gras).

(9)  BAGOT (Y.).- Altération et conservation des oléagineux tropicaux.
In : Journées d'information sur 1'huilerie. 1967. Paris, Paris.
Institut des Corps Gras, 1967, pp. 19-28,

(N° spécial. Revue Frangaise des Corps Gras).

(10) BAROLET (J.).- Transport des graines oléagineuses, Le déchargement
mécanique des navires grainetiers. Oléagineux, 30, n° 7, 1975,
PP. 325-329,

(11) BARTON (F.), AMOS (H.), ALBRECHT (W.), BURDICK (D.).- Treating pea-

nut hulls to improve digestibility for ruminants. Journal of Animal
Science, 38, n° 4, 1974, pp. 860-864,




(12)  BATHIA (D.), KALBAG (S.), SUBRAMANIAN (N.), ANANTHARAMAN (K.),
EAPEN (K.), SREENIVASAN (A.).- Technology of peanut protein iso-
late. In : International congress of food science and technoloyy.
1. London, 1962. LEITCH (J.).- Proceedings. 4. Manufacture and
distribution of foods. New York. Gordon and Breach, 1965, pp. 755-766.

(13)  BERNARDINI (E.).- The "Direx-40" process for direct solvent extrac-
tion of seeds with a high oil content without pre-pressing, i.e.

without using expellers, La Rivista Italiana delle Sostanze Grasse,
22, n° 8, 1975, pp. 271-275.

(14) BEUCHAT (L.).- Modification of cookie-baking properties of peanut
flour by enzymatic and chemical hydrolysis. Cereal Chemistry, 54,
n® 3, 1977, pp. 405-414,

(15)  BOCKELEE-MORVAN (A.), GILLIER (P.).- Essai d'élimination de l'afla-
toxine de 1'arachide par des méthodes physiques. Ol¢agineux, 29,
n° 11, 1974, pp. 513-516.

! (16)  BOCKELEE-MORVAN (A.), GILLIER (P.).- Rédustion de 1'aflatoxine de {
1'arachide au niveau de la production agricole, Cahiers de Nutri- [
tion et de Diététique, 11, n° 2, 1976, pp. 101-104. !

, (17)  BOLHUIS (G.).- Observations on the flowering and fructification of
the groundnut Arachis hypogaea. Netherlands Journal of Agricultural
Science, 6, n° 1, 1958, p. 18.

(18)  BOLHUIS (G.).- Observations on the flowering and fructification
of the groundnut Arachis hypogaea. Netherlands Journal of Agricul -
tural Science, 6, n® 4, 1958, pp. 245-248,

(19)  BOLHUIS (G.).- Observations on the flowering and fructification
of the groundnut Arachis hypogaea. Netherlands Journal of Agricul -
tural Science, 7, n° 1, 1959, pp. 51-54,.

(20)  BOLHUIS (G.).- Observations on the flowering and fructification
of the groundnut Arachis hypogaea. Netherlands Journal of Agricul -
tural Science, 7, n° 2, 1959, pp. 138-140,

(21)  BOLHUIS (G.), DE GROOT (W.).- Observations on the effect of vary-
ing temperature on the flowering and fruit set in three varieties

of groundnut. Netherlands Journal of Agricultural Science, 7, n° 4,
1959, pp. 317-326.

(22) BOZA (J.), FONOLLA (J,), ESCRIVA (J.), VARELLA (G.).- Estudio de la
cascara del cacahuete en la alimentacion de los ruminantes, Avances
en Alimentacion v Mejora Animal, 10, n® 10, 1969, pp. 787-790.




(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

BREDESON (D.).- Mechanical pressing. Journal of the American 0il
Chemists'Society, 54, n°® 6, 1977, pp. 489A-490A.

BUNTING (A.).- A classification of cultivated groundnuts. Emp. J.
Exp. Agric., 23, n°® 91-92, 1955, pp. 158-170.

BUNTING (A.).- A further note on the classification of cultivated
groundnuts. Emp. J. Exp. Agric., 26, n° 103, 1958, pp. 254-258,

CARR (R.).- Degumming and refining practices in the U.S.
Journal of the American 0il Chemists'Society, 53, n® 6, 1976,
PP. 347-352,

CATHERINET (M.).- Guelques données sur la germination de l'arachide.
Etude de la température optimum, Ann. C.R.A. Bambey, Bulletin Agro-
nomique, n° 16, 1956, pp. 93-98,

CHANDRASEKHARA (M.), RAMANNA (B.).- Isolates and concentrates

from peanut in the feeding of children. In : Symposium international )

sur les sources nouvelles de protéines dans l'alimentation humaine.
9. Amsterdam. 1968. Den Haag, Stichting tot wetenschappelijke, voor-
lichting op voedingsgebied, s.d., pp. 107-121,

CHOFFEL (G.).- Eaux résiduaires. B - Solutions industrielles d'épu-
ration et de recyclage des eaux résiduaires. Revue Frangaise des
Corps Gras, 21, n° 5, 1974, pp. 301-307.

CHOFFEL (G.).- Liquid waste treatment in the vegetable oil proces-
sing industry - European practices. Journal of the American 0il
Chemists'Society, 53, n° 6, 1976, pp. 446-448,

CHRISTNER (H.).- Aufarbeitung von Abluft aus den Ol- und Fettbetrie-
ben mittels Katalytischer Verbrennung zur Geruchsminderung, Fette,
Seifen, Anstrichmittel, 73, n° 2, 1971, pp. 122-126.

COBB (W.), GILLILAND (S.), WILLIAMS (E.).- Chemical and microbiolo-
gical changes in stored uncured peanuts. Food Technology, 23, n® 12,
1969, pp. 1586-1589.

CODIFER (L.), MANN (G.), DOLLEAR (*.),.- Aflatoxin inactivation :
treatment of peanut meal with formaldehyde and calciu"\ hydroxide.
Journal of the American 0il Chemists'Society, 33, n® 5, 1976,
PpP. 204-206.

COLIN (J.).- Evolution des procédés, des techniques et des matériels
dans 1'industrie des corps gras. Industries Alimentaires et Agricoles,

93, n® 9-10, 1976, pp. 1131-1138,




(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

COLIN (J.).- Aspects de la pollution des eaux dans le domaine de
l'huilerie., Industries Alimentaires et Agricoles, 93, n° 2, 1976,
pp. 177-183,

COWAN (J.).- Degumming, refining, bleaching and deodorization
theory. Journal of the American 0il Chemists' Society, 53, n° 6,
1976, pp. 344-346.

COWARD (L.), BEAUMONT (J.), MANSER (P.).- The decortication of so-
me tropical nuts. In : IUFOST. Proceedings of the international
congress of food science and technology. 4. Madrid. 5. Madrid,
Consejo superior de Investigaciones Cientificas. Instituto Nacia-
nal de Ciencia y Tecnologia de Alimentos. 1977, pp. 407-411,

DE (S.), CORNEL1US (T.).- Technology of production of edible
flours and protein products from groundnuts., Rome, FAO, 1970,
79 p.

(Agricultural Service Bulletin n° 10).

DEFROMONT (C.).- Tourteaux d'oléagineux : constituants, modifica-
tions au cours des traitements d'obtention et de la conservat}on

In : Journées d'information sur les produits dérivés de l'huilerie.
1964. Paris, Paris, Institut des Corps Gras, 1964, pp. 68-89.

(N° spécial. Revue Frangaise des Corps Gras).

DEFROMONT (C.), DELAHAYE (E.).- Etude du comporteuent du tourteau
au cours du stockage. Revue Frangaise des Corps Gras, 8, n° 6,
1961, pp. 359-375.

DELBOSC (G,).- Les parasites des stocks d'arachide. Oléagineux,

21, n® 5, 1966, pp. 233-236.

DICKENS (J.), PATTEE (H.).- Peanut curing and post-harvest physia-
logy. In : Peanuts : Culture and uses. A symposium. Stillvater. Ameri-
can Peanut Research and Education Association, Inc., 1973, pp. 509-522.

DIENER (U.), DAVIS (N.).- Limiting temperature and relative humi-
dity for aflatoxin production by Aspergillus flavus in stored
pednuts. Journal of the American 0il Chemists'Saciety, 47, n® 9,
1970, pp. 347-351.

FEVRE (P.).- L'arachide et ses emplois en pitisserie industrielle

et en biscuiterie. %iscuits, 3iecozzes. Pinificatien Induscrizlle.
Produits iidcicigues, Chocclarar:a, Sirilzerie, 29, a® 11, 1971,

pp. 32-33,



(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)

(53)

(54)

(55)

(56)

(57)

FLORENCE (J.), MONTSEIGNY (A.), ZWOBADA (F.).- Teneur en pesticides
organophosphorés des produits et sous-produits d'huilerie. Revue
Frangaise des Corps Gras, 21, n° 6, 1974, pp. 359-362.

FORTANIER (E.).- De beinvloeding van de bloei big Arachis hypo-
geae L. Mededelingen Landbouwhogeschool, 57, n® 2, 1957, 116 p.

FRANCOIS (R.).- Les coques d'oléagineux. Traitement et utilisa-
tion. In : Journées d'information sur les produits dérivés de 1'hui-
lerie. 1964, Paris. Paris. Institut des Co.ps Gras, 1964, pp. 60-67.

FRANCOIS (R.).- Measures against water pollution in industries
producing edible oils and fats. Pure and Applied Chemistry, 29,
1972, pp. 163-171.

GARCIA (E.).- Processing peanuts and cottonseed. Journal of the
American 0il Chemists'Society, 33, n® 6, 1976, pp. 259-260.

GARDNER (H.), KOLTUN (S.), DOLLEAR (F.), RAYNER (E.).- Inactiva-
tion of aflatoxins in peanut and cottonseed meals by ammoniation,
Journal of the American 0il Chemists'Society, 48, n° 2, 1971,

pp. 70-73.

GAUPP (E.).- Snacks und Knabberartikel : automatisch geste erte
Erdnuss-Verarbeitungs-Anlage, Erndhrungswirtschaft, 17, n° 9, 1970,
pp. 675-678,

GILLIER (P.).- La commercialisation de l'arachide aux Etats-Unis,
Oléagineux, 24, n°® 3, 1969, p. 139,

GILLIER (P.).- Recherches de 1'I.R.H.0., sur l'aflatoxine dans 1'ara-
chide de bouche. Oléagineux, 25, n° 8-9, 1970, p. 467.

GILLIER (P.), SILVESTRE (P.).- L'arachide. Paris, Maisonneuve et
Larose, 1969, 292 p.
(Techniques agricoles et productions tropicales 15).

GOEBEL (E.).- Bleaching practices in the U.S. Journal of the Ameri-
can 0il Chexists'Society, 33, n° 6, 1976, pp. 342-343,

GREGORY (¥.), GREGORY (M.), KROPOVICKAS (A.), SMITH (B.), YARBROUGH .
Structice and renctic rescurces of -~eanuts, Ia : Pe.aue . - Culture o

uses, .\ AomDosIv L - sirllioaziv, 1973, atierican Pesnut Lsfedroa ko
Education Association Inc., 1973, PpP. 47-133,

GRIECO (D.), PIEPOLI (G.).- Composition en acides gras des huiles
végétales alimentaires, Oléagineux, 22, n° 10, 1967, pp. 611-612,




(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

(68)

(69)

“GUILBOT (A.), JEMMALI (M.).- Recherche de procédé de détoxification
de tourteaux d'arachides contaminés par 1'aflatoxine. Paris. DGRST.
1975, n.p.

(Action concertée : Technologie alimentaire et agricole., Contrat

n° .72.7.0275).

{ GUSTAFSON (E.).- Loading, unloading, storage, drying, and cleaning
"of vegetuble oil-bearing materials. Journal of the American 0il
Chemists'Society, 53, n® 6, 1976, pp. 248-250.

HAMMONS (R.).- Early history and genetic resource of peanuts.
In : Peanuts - Culture and uses. A symposium,- Stillwvater, 1973, Ame-

rican Peanut Research and Education Association Inc., 1973, pp. 17-45.

HEINIS (J.), SAUNDERS (M.).- Evaluation of the Foos-Let instrument
for determining oil content in peanuts. Oléagineux, 29, n® 2, 1974,
pp. 91-93.

HOLADAY (C.), PEARSON (J.).- Effects of genotype and productiomearea
on the fatty acid composition, total oil and total protein in peanuts,
Journal of Food Science, 39, n° 6, 1974, pp. 1206-1209.

HUTCHISON (R.).- Recherches sur le séchage des arachides stockées par
les cultivateurs, Oléagineux, 22, n° 12, 1967, pp. 737-740.

ITOH (T.), TAMURA (T.), MATSUMOTO (T.).- Sterol composition of 19
vegetable oils. Journal of the American Oil Chemists'Society, 50,
n® &4, 1973, pp. 122-125.

JAY (E.), REDDLINGER (L.), LAUDANI (H.).- The application and dis-
tribution of carbon dioxide in a peanut groundnut-silo for insect

control. Journal of Stored Products Research, 6, n° 3, 1970,
PP. 247-254,

JENKINS (G.).- Nut meats - their selection and storage. The Manu-
facturing Confectioner, 48, n°® 7, 1968, pp. 29-30.

JOHANSSON (G.).- Finished oil handling and storage in Europe.
Journal of the American 0il Chemists'Society, 53, n° 6, 1976,
PP. 410-413,

JUILLET (M.).- Les mycotoxines - sauf aflatoxine - dans les graines
oléagineuses, Revue ~“rangaise des Corps Gras, 18, n®> 3, 1971,
pp. 301-307,

KEHSE (W.).- Lavage des éluats et récupération des distillats en

désodorisation., Revue rrangaise des Corps Gras, 23, n° 9, 1976,
pp. 493-496.




(70)

(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

(79)

(80)

(81)

KHAN (M,), RHEE (K.), ROONEY (L.), CATER (C.).- Bread baking proper-
ties of aqueous processed peanut protein concentrates, Journal of
Food Science, 40, n° 3, 1975, pp. 580-583,

KHAN (M,), ROONEY (L.).- Baking properties of oilseed flours, Eva-
luation with a short-time dough system. Bakers'Digest, 51, n° 3,
1977, pp. 43-44,

KRAMER (H.), GATES (J.), DEMAREE (K.), SID (A.).- Spectrophotometric
investigations on peanuts with particular reference to estimation
of maturity. Food Technology, 17, 1963, pp. 1044-1046.

KUMAR (M.), SAMPATH (S.).- The chemical composition and nutritive
value of groundnut - Arachis hypogaea Linn. - Haulms. Indian Jour-
nal of Dairy Science, 27, n° 3, 1974, pp. 175-178,

KURZ (M.).- Erdnussbutter, Bedeutung und Herstellung. Die Ernih-
rungsindustrie, n° 5, 1976, pp. 34-36.

LABARTHE (B.).- Etude d'une my.otoxine, polluant de denrées alimen-
taires : l'aflatoxine de l'arachide. L'Alimentation et la Vie, 63,
n® 1, 1975, pp. 12-25,

LAFONT (P.).- Contamination de produits oléagineux par les myco-
toxines et mycotoxicoses liées 3 la consommation de ces produits.
Revue Frangaise des Corps Gras, 21, n° 2, 1974, pp. 77-84,

LANDERS (M.), DAVIS (N.), DIENER (U.).- Influence of atmospheric
gases on aflatoxins production by Aspergillus flavus in peanuts.
Phytopathology, 57, 1967, pp. 1086-1090.

LANDES (D.), MILLER (J.).- Effects of several vegetable oils on
lipid classes and very long chain polyenoic fatty acid content

of rat liver and heart. Journal of Agricultural and Food Chemistry,
23, n° 3, 1975, pp. 551-555.

LEE (L.), CUCULLU (A.), GOLDBLATT (L.).- Appearance and aflatoxin
content of raw and dry roasted peanut kernels. Food Technology, 22,
n® 9, 1968, pp. 81-84.

LEESCH (J.), GILLENWATER (H.), WOODWARD (J.).- Methyl bromide fumi-
gation of shelled peanuts in bulk containers. Journal of Economic
Entomology, o/, n° 6, 1974, pp. 769-771,

LESIEUR (B.).- Salad and cooking oils. Journal of the American 0Oil
Chemists'Society, 53, n® 6, 1976, pp. 414-416,




(82)

(83)

(84)

(85)

(86)

(87)

(88)

(89)

(90)

(91)

(92)

(93)

LISTOPADOVA (E.), HORAK (E.).- Rezidua metylbromidu v olejninach.
Prumysl Potravin, 23, n° 2, 1972, pp. 40-43,

MANN (G.), CODIFER (L.), GARDNER (H.), KOLTUN (S.), DOLLEAR (F.).-
Chemical inactivation of aflatoxins in peanut and cottonseed meals.
Journal of the American 0il Chemists'Society, 47, n® 5, 1970,

pp. 173-176,

MASELLI (J.).- Controlling aflatoxin in your plant, The Manufaccu-
ring Conicectioner, 57, n® 2, 1977, pp. 35-41,

MASON (M.), NEWELL (J.), JOHSO: (B.), KOEHLER (P.), WALLER (G.).-
Non volatile flavor components of peanuts, Journal of Agricultural
and Food Chemistry, 17, n° 4, 1969, pp. 728-732,

MATTHEWS (R.).- Some functional aspects o: oilseed flours in bread.
Bakers'Digest, 46, n° 2, 1972, pp. 46-78,

MATTIL (K.).- Review and comparative analysis of oilseed raw mate-
rials and processes suitable for the production of protein products
for human consumption., New York, Nations Unies, 1974, 36 p.

(UNIDO 1ID/1.6).

MICHALON (D.), FRECHURET (G.), VIAL (M.,), DELORT-LAVAL (J.),
MELCION (J,).- Nouveau procédé pneumatique pour morceler des corps
solides poreux, notamment végétaux, et en particulier pour le
décorticage des graines, Paris. DGRST. 1972, pp. 1-21,

(Action concertée : Technologie agricole. Contrat n® 71 72 751).

MIETH (G.), KROLL (J.), POHL (J.), BRUCKNER (J,).- Trends bei der
Verarbeitung von Olsamen und fruchten, Die gleichzeitig:. Gewinnung
von Olen und Proteinen. Die Ndhrung, 19, n° 8, 1975, pp. 687-696,

MIETH (G.), KROLL (J.), POHL (J.), LINOW (F,), PRAHL (L.).-
Untersuchungen zur gleichzeitigen Gewinnung von Proteinen und
Fetten aus Olsamen. 1. Mitt. Verfahrensprinzip. Die Ndahrung,
19, n°® 9-10, 1975, pp. 955-960.

MILLIGAN (E.).- Survey of current solvent extraction equipment,
Journal of the American 0il Chemists'Society, 53, n° 6, 1976,
PP. 286-290.

MIXO: {A.), ROCZRS (K.).- Peanuts resistant to seed invasion nv
Aspergillus flavus, Oléagineux, 28, n’ 2, 1973, pp. 85-86.

MONTENEZ (J.).- Recherches expérimentales sur l'écologie de la
gevwination cnez i'aracnide. druxelles, Direction Agricole Forlcs
Elevage, 1957, 130 p.




(94)

(95)
(96)

(97)

(98)

(99)

(100)

(101)

(102)

(103)

(104)

(105)

MOREAU (C.).- Contamination fongique des arachides et de leurs
tourteaux. Revue Frangaise des Corps Gras, 24, n® 1, 1977,
PP. 27-34.

MULLER (H.).- Emploi des filtres funda dans l'industrie des corps
gras. Oléagineux, 22, n°® 2, 1967, pp. 109-112,

MULLOR (7.).- Integracion biologica de los aceites alimenticios.
Informaciones sobre Grasas y Aceites, 9, n° 3, 1971, pp. 48-70.

NICLAES (J.), DEMOL (J.).- La floraison de l'arachide dans les
conditions climatiques de Bambesa. Bulletin Agricole Congo-Belge,
49, n® 6, 1958, pp. 1501-1502,

NORDEN (A.).- Breeding of the cultivated peanut. In : Peanuts - Cul-
ture and uses, A symposium,.- Stillwvater, 1973, Anerican Peanut Re-
search and Education Association Inc., 1973, pp. 175-208.

OHLSON (R.), SVENSSON (C.).- Comparison of oxalic acid and phos-
phoric acid as degumming agents for vegetable oils. Journal of
the American 0il Chemists'Society, 53, n® 1, 1976, pp. 8-11,

ORR (E.), ADAIR (D.).- The production of protein foods and con-
centrates from oilseeds, London, Tropical Products Institute,
1967.

(Tropical Products Institute Report G 31).

PABST (P.).- Stockage des huiles brutes et raffinées, différents
moyens et traitements permettant d'en maintenir la qualité,
Revue Frangaise des Corps Gras, 14, 1967, pp. 167-172,

PATTEE (H.), SINGLETON (J.).- Comparison of geographical and
varietal effects on the peanut volatile profile by peak-ratio
analysis. Journal of Agricultural and Food Chemistry, 20, n° 6,
1972, pp. 1119-1124,

PATTEE (H.), SINGLETON (J.), JOHNS (E.).- Effects of storage time
and conditions on peanut volatiles. Journal of Agricultural and
Food Chemistry, 19, n° 1, 1971, pp. 134-137,

POMINSKI (J.), PEARCE (H.), VIX (H,), SPADARO (J.).- Improvement
of shelf life of partially defatted peanuts by intromission of
nitrogen into the interstices of the peanuts, Journal of Food
Science, 32, n’ 1, 1975, pp. 192-194,

PRANDINI (D.).- Les huiles alimentaires fluides et concrates.
Aspect pratique, Les Annales d'Hygiene de Langue Frangaise. Méde-
cine et Nutrition, 10, n° 1, 1974, pp. 71-79.




(106)

(107)

(108)

(109)

(110)

(111)

(112)

(113)

(114)

(115)

(116)

(117)

PRAQUIN (J.), TARDIEU (M.).- L'arachide dans les zones d'altitudes
de 1'Ouest Cameroun. Agronomie Tropicale, 31, n° 1, 1976, pp. 83-89.

PREVOT (A.).- Evolution et méthodes d'élimination des aflatoxines
dans les produits oléagineux - huiles et tourteaux -. Revue Fran-
gaise des Corps Gras, 21, n® 2, 1974, pp. 91-103.

PREVOT (A.).- Evolution et méthodes d'élimination des aflatoxines
dans les produits oléagineux., Cahiers de Nutrition et de Diététi-
que, 11, n° 2, 1976, pp. 105-116.

PREVOT (P,).- Croissance, développement et nutrition mxnérale de
1l'arachide. Paris, SETCO, 1949, 108 p.
(Oléagineux Coloniaux, Série scientifique n® 4),

PRINE (G.).- Perennial peanuts for forage. In : Soil and Crop
Science Society of Florida. Annual Meeting, 32, St. Petersburg.
1972. Proceedings. Gainesville. University of Florida, 1973,
pp. 33-35.

)
QUINN (M.), BEUCHAT (L.), MILLER (J.), YOUNG (C.), WORTHINGTON (R.).- I
Fungal fermentation of peanut flour : effects on chemical composi-
tion and nutritive value. Journal of Food Science, 40, n° 3, 1975,
pPp. 470-474,

based on rice polishings and groundnut cake for growing chicks.
3. Effect of cheap protein supplements, Poultry Science, 50, n° 2,

RATHORE (B.), CHATURVEDI (D.).- Studies on cereal-fre. rations l
1971, pp. 370-374. !

REID (P.), COX (F.).- Soil properties, mineral nutrition and fertiiizer
practices. In ; Peanuts - Culture and uses. A symposium.- Stillwater,

1973, American Peanut Research and Education Association Inc., 1973,
PP. 271-297.

REIMBERT (A.).- Génie civil des silos et magasins de stockage des
graines oléagineuses, Revue Frangaise des Corps Gras, 14, 1967,
pPpP. 29-35.

RHEE (K.), CATER (C.), MATTIL (K.).- Simultaneous recovery of pro-
tein and oil from raw peanuts in an aqueous system, Journal of
Food Science, 37, n® 1, 1972, pp. 90-93.

RHEE (K.), MATTIL (K.), CATER (C.).- Recovers protein Irom peanuts.
Food Engineering, 45, n’ 3, 1973, pp. 82-86.

RHEE (K,), NATARAJAN (K.), CATER (C.), MATTIL (K.).- Processing
edible peanut protein ccencentrates and isolates to inactive aila-
toxins. Journal of the American Oil Chemists'Society, 54, n°® 3,
1977, pp. 245A-249A,




(118)

(119)

(120)

(121)

(122)

(123)

(124)

(125)

(126)

(127)

(128)

(129)

RODRIGO (M.), TEJEDOR (C.), DURAN (L.).- Caracteristicas industria-

"les y bioquimicas de variedades de cacahuetes. Revista de Agro-

quimica y Tecnologia de Alimentos, 10, n°® 4, 1970, pp. 560-570.

SAHNI (S.), KRISHNAMURTHY (K.), GIRISH (G.).- Development of high t

protein bread. Part 1. Groundnut flour and groundnut protein iso-
late utilisation, Journal of Food Science, 12, n° 6, 1975,
pp. 283-289,.

SAMPLES (L.).- Le séchage de 1'arachide, facteur de qualité.
Oléagineux, 24, n° 1, 1969, pp. 27-29.

SANKARA RAO (D.), ACHAYA (K.).- Occurence and possible protective
function of carbon dioxide in oilseeds. Journal of the Science of
Food and Agriculture, 20, n® 9, 1969, pp. 531-534,

SCHNEIDER (M.).- Pre-investment considerations and appropriate
industrial planning in the vegetable oil. New York, United Na-
tions, 1974, 32 p,

(UNIDO 1D/122),

SEKHON (K.), AHUJA (K.), JASWAL (S.), BHATIA (I.).- Variability
in fatty acid composition in peanut. 2, Spreading group. Journal
of the Science of Food and Agriculture, 24, n° 8, 1973, pp. 957-960.

SEKHON (K.), AHUJA (K.), SANDHU (R.), BHATIA (I.).- Variability
in fatty acid composition in peanut. Journal of the Science of
Food and Agriculture, 23, n° 8, 1972, pp. 919-924,

SEMPORE (G.).- Etude des triglycérides de 1'huile d'arachide.
Theése Docteur Ingénieur. Biochimie appliquée option nutrition.
Université Dijon, 1975, 132 p.

SEMPORE (G.), BEZARD (J.).- Les triglycérides de 1'huile d'arachide.
Revue Frangaise des Corps Gras, 24, n°® 12, 1977, pp. 611-621.

SERGIEL (J.), ROCQUELIN (G.), RECORBET (L.).- Digestibilité des

huiles de colza, de canbra et d'arachide. Etude de leur lipolyse

in vitro et in vivo. Annales de Biologie Animale, Biochimie,

Biophysique, 15, n° 1, 1975, pp. 103-114, Py

SHIBUYA (T.).- Morphological and physiological studies on the
fructification of peanut (Arachis hypogea L.). Formose, Imperial

_University, 1935, 120 p. M

SILVESTRE (P.).- Production d'arachide & Madagascar. Agronomie
Tropicale, 18, n® 5, 1963, pp. 511-526.




(130)

(131)
(132)
(133)
(134)
(135)
(136)
(137)
(138)
(139)

(140)

SLEDD (C.), EADIE (T.), O'KEAR (C.), LLEWELLYN (G.).- Evaluation des
facteurs liés a l'environnement et présence des aflatoxines dans les
arachides décortiquées de Virginie de 1964 a 1968. In : Sharpley (J.),
Kaplan (A.).- Proceedings of the International biodegradation sym-
posium : sessions 4, 14, 3. Ringston. London, Applied Science Pu-
blishers Ltd. 1976. pp. 625-634.

SOLOMON (B.).- Les procédés ZENITH et de KAMINSKIJ et 1'améliora-
tion des coefficients de neutralisation des huiles végétales.,
Revue Frangaise des Corps Gras, 19, n® 2, 1972, pp. 107-111,

STEIN (W.), GLASER (F.).- Continuous solvent extraction of sun-
flower seed, groundnuts, palmkernels, rapeseed, and copra.
Journal of the American 0il Chemists'Society, 53, n® 6, 1976,
Pp. 283-285,

STURKIE (D.), BUCHANAN (G.).- Cultural practices. In : Peanuts - Cul-
ture and uses, A symposium,- Stillwater, 1973, American Peanut Research
and Education Association Inc., 1973, pp. 299-326.

SVENSSON (C.).- Use or disposal of by-products and spent material
from the vegetable oil processing industry in Europe. Journal of
the American Oil Chemists'Society, 53, n° 6, 1976, pp. 443-445.

TANGO (J.), MENEZES (T.), DE TEIXEIRA (C.).- Levantamento da ocor-
rencia de aflatoxina em sementes de amendoim nas safras das aguas

e da seca. Coletanea do Instituto de Tecnologia de Alimentos, 1,
n® 1, 1966, pp. 1-11,

THIESEN (J.).- Detoxification of aflatoxins in groundnut meal.
Animal Feed Science and Technology, 2, n° 1, 1977, pp. 67-75.

THURMAN (B.).- Losses in the refining of edible oils. Industrial
and Engineering Chemistry, 15, 1923, pp. 395-396.

TIEMSTRA (P.).- Determining the quality of raw peanuts and manu-
factured products. In : Peanuts - Culture and uses, A symposium.
Stillwater. Arerican Peanut Research and Education Association, Inc
1973, pp. 603-656.

TINDALE (L.), HILL-HAAS (S.).- Current equipment for mechanical
oil extraction. Journal of the American 0il Chemists'Society,
53, n° 6, 1976, pp. 265-270.

TRESSLER \D.), WOODIUO: (J.).- Peanut products. In : Tressler (D.),
Woodroof (J.)..- Food producis formuliary. Vol. 3. Fruit, vegetabple
and nut products.- Westport, AVi Publishing Co., 1976, pp. 233-240,.




(141)

(142)

(143)

(144)

(145)

(146)

(147)

(148)

(149)

(150)

(151)

(152)

TROEGER (J.), WILLIAMS (E.), HOLADAY (C.).- Aflatoxin incidence in
peanuts as affected by harvesting and curing procedures, Oléagineux,
25, n° 4, 1970, pp. 213-216.

UTLEY (P.), HELLWIG (R.), BUTLER (J.), MACCORMICK (W.).- Comparison
of unground, ground and pelleted peanut hulls as roughage sources

in steer finishing diets., Journal of Animal Science, 37, n° 2, 1973,
PPe 608-611,

UZZAN (A.).- L'inflammation des tourteaux : causes et prévention,
Revue Frangaise des Corps Gras, 16, n° 11, 1969, pp, 713-719,

VACHEL (J.).- L'utilisation des tourteaux. Revue de 1'élevage,
Bétail et Basse-cour, n°® 48, 1970, pp. 117-124.

VIGNE (J,).- Effets éventuels de 1'huile d'arachide sur 1'athéros-
clérose humaine. Les Annales d'Hygieéne de Langue Frangaise. Médecine
et Nutrition, 10, n® 4, 1974, pp. 351-359,

WALRADT (J.), PITTET (A.), KINLIN (T.), MURALIDHARA (R.),
SANDERSON (A.).- Volatile components of roasted peanuts, Journal
of Agricultural and Food Chemistry, 19, n® 5, 1971, pp. 972-979.

WALTKING (A.).- Fate of aflatoxin during roasting and storage of
contaminated peanut products. Journal of the Association of Offi-
cial Analytical Chemists, 54, n® 3, 1971, pp. 533-539,

WARD (J.).- Processing high oil content seeds in coutinuous screw
presses., Journal of the American 0il Chemists'Society, 53, n° 6,
1976, pp. 261-264.

WHITAKER (T.), WISER (E.).- Theoretical investigations into the
accuracy of sampling shelled peanuts for aflatoxin. Journal of the
American 0il Chemists'Society, 46, n°® 7, 1969, pp. 377-379.

WILSON (D.), JAY (E.).- Effect of controlled atmosphere storage
on aflatoxin production in high moisture peanuts - groundnuts -,
Journal of Stored Products Research, 12, n° 2, 1976, pp. 97-100.

WILSON (R.).- The market for edible groundnuts. London. Tropical
Products Institute, 1975, 119 p,.
(Report G.96).

WOLFF (J.).- Manuel d'analyse des corps gras. Paris. Azoulay.
1968. 552 p.




(153)

(154)

(155)

(156)

(157)

(158)

(159)

(160)

(161)

(162)

(163)

WOODROOF (J.).- Peanuts : production, processing, products,
Second edition, Westport, The Avi Publishing Co., 1973,
330 p.

WOODUARD (J.), HUTCHISON (R.).- Drying farmers'stock peanuts
with intermittent exposures to heated air, U.S, Department of
Agriculture, Marketing Research Report n° 933, 1972, pp. 1-25.

WORTHINGTON (R.), HAMMONS (R.).- Influence de la variation géno-
type sur la compousition en acides gras et la stabilité de l'huile
d'Arachis hypogaea L. Oléagineux, 26, n° 11, 1971, pp. 695-700,

WORTHINGTON (R.), HAMMONS (R.).- Variability in fatty acid compo-
sition among Arachis genotypes : a potential source of product
improvement, Journal of the American 0il Chemists'Society, 54,

n°® 2, 1977, pp. 105A-10¢\,

WORTHINGTON (R,), HAMMONS (R.), ALLISON (J,).- Varietal differea-
ces and seasona! effects on fatty acid composition and stability :
of oil from 82 peanut genotypes., Journal of Agricultural and Food E
Chemistry, 20, n® 3, 1972, pp. 727-730. i

WRIGHT (L.).- Finished oil handling and storage in the U.S,
Journal of the American Oil Chemists'Society, 53, n°® 6, 1976,
pp. 408-409.

YOUNG (C.).- Automated colorimetry measurement of free arginine
in peanuts as a means to evaluate maturity and flavor. Journal
of Agricultural and Food Chemistry, 21, n° 4, 1973, pp. 556-558.

YOUNG (C.), HAMMONS (R.).- Variations in the protein levels of a
wide range of peanut genotypes, Oléagineux, 28, n° 6, 1973,
pp. 293-297.

YOUNG (C.), MATLOCK (R.), MASON (M.,), WALLER (G.).- Effect of
harvest date and maturity upon free amino acid levels in three
varieties of peanuts, Journal of the American 0il Chemists'So-
ciety, 51, n® 6, 1974, pp. 269-273,

YOUNG (C.), WALLER (G.).- Rapid oleic/linoleic microanalytical
procedure for peanuts, Journal of Agricultural and Food Chemis-
try, 20, n° 6, 1972, pp. 1116-1118,

YOUNG (C.), WALLER (G,), MATLOCK (R.), MORRISON (R.), HAMMONS (R.).-
Some environmental factors affecting free amino acid composition

in six varieties of peanuts, Journal of the American Oil Chemists'
Society, 51, n® &, 1974, pp, 263-2183,




(164)

(165)

(166)

(167)

(168)

(169)

(170)

(171)

(172)

(173)

(174)

YOUNG (C.), WORTHINGTON (R.), HAMMONS (R.), MATLOCK (R.), WALLER (G.),
MORRISON (R.).- Fatty acid composition of Spanish peanut oils as
influenced by planting location, soil moisture conditions, variety,
and season. Journal of the American 0il Chemists'Society, 51, n® 7,
1974, pp. 312-315.

¢
ZAMBETTAKIS (C.).- Recherches sur la désinfection des arachides et
des tourteaux parasités par 1'Aspergillus flavus, champignon para-
site et cancérigine, et méthodes cul turales. In : Congrés Inter- .
national des Industries Agricoles et Alimentaires. 12. 1974,
Atheénes, Quelques problimes intéressant les industries agricoles
et alimentaires en zone méditerranéenne. Paris. Commission Inter-
nationale des Industries Agricoles et Alimentaires, s.d.,
pp. 195-202.
ZAMBETTAKIS (C.).- Etude de la contamination de quelques variétés
d'arachide par Aspergillus flavus. Oléagineux, 30, n° 4, 1975,
pp. 161-167.
ZAMBETTAKIS (C.), BOCKELEE-MORVAN (A.).- Recherches sur la structure
du tégument séminal de la graine d'arachide et son influence sur la
pénétration de 1'Aspergillus flavus, Oléagineux, 31, n°® 5, 1976,
pp. 219-228,
ZDARKOVA (E.), RESKA (M,).- Weight losses of groundnuts - Arachis
hypogaea L - from infestation by the mites Acarus siro L. and Tyro-
phagus putrescentiae - Schrank -. Journal of Stored Products
Research, 12, n° 2, 1976, pp. 101-104,
ZEHNDER (C.).- Deodorization 1975, Journal of the American 0il
Chemists'Society, 53, n® 6, 1976, pp. 364-369.
Annuaire FAO de la production 1976, Vol. 30, M Rome, FAO,
1977, 354 p.
Annuaire FAO du commerce 1976, Vol. 30. Rome, FAO, 1977.
Annuaire de la production 1964, Vol. 18, Rome, FAO, 1965,
547 p.
Annuaire de la production 1968, Vol, 22. Rome, FAO, 1969, &
814 p.
Annuaire de la production 1972, Vol. 26. Rome, FAO, 1973, 9

496 p.




(175)

(176)

ar7n)

(178)

(179)

(180)

(181)

(182)

\ 3)

(184)

Annuaire de la production 1974, Vol. 28. Rove, FAO, 1975,
325 p.

Annuaire de la production 1975. Vol, 29. Rouc, FAO, 1970,
555 p.

(Collection FAO Statistique n° 2).

Annuaire du commerce 1975. Vol. 29. Rome, FAO, 1976,
531 p.
(Collection FAO Statisticue n' 3).

Arachides de bouche. In : Commission des Comaunautés Luropéen-
nes. Direction du Développement et de la Cooplration, Direction
des Echanges commerciaux et du développement, Possibilités de
créaticn d'industries exportatriccs dans les Etats africains

et malgaches associ¢s, Conserves et prliparation de fruits tro-
picaux : dattes, bananes, agrumes et nuiles essentielles

ananas e* conserves au sirop, anacardes et amandes cajou,
arachides de bouche, fruits exotiques divers.

Bruxelles. CEE, 1974, pp. 379-462,

La conservation et l'entreposaye des arachides. Dakar, Insti-
tut de Technologie Alimentaire., Rome, FAO, 1974, 43 p.

Les décortiqueuses d'arachide a main,. Oléagineux, 22, n® 2, 1967,
PpP. 95-97.

Gemeinschaftsarbeiten der DGF, 63, Mitteilung. Gewinnung von
Fetten und Olen aus pflanzlichen Rohstoffen durch Extraktion. 1.
Fette, Seifen, Anstrichmittel, 77, n°® 10, 1975, pp. 373-382.

Cemeinschaftsarbeiten der DGF, 65. Mitteilung. Gewinnung von
Fetten und Olen aus pflanzlichen Rohstoffen durch Extraktion. 2.
Aus dem Arbeitskreis "Technologien der industriellen Gewinnung
und... Fette, Seifen, Anstrichmittel, 78, n® 6, 1976,

pp. 217-223,

GCuidelines for the establishment and operation of vegetable
0oil factories. New York., United Nations, 1977, 116 p.
(UNIDO ID/196).

Norme internationale recommandée pour l'huile comestible d'ara-
chide, Rcme, 710, 1270, 1% o,
(Commiszsicn cu codex alimenzacius, CAC-RS 21).




(185)

(186)

(187)

Pcanuts - culture and uses, A symposium, Stillwater, Ameri-
can Peanut Research and Education Association Inc., 1973, 0684 p,

Les tourteaux. Bulletin Cetiom, n® 52, 1973, pp. 15-18,

Tourteaux et autres matitres riches en protéines 1975-1976,
Rungis, INRA, Laboratoire d'Economie rurale des I.A.A.
Paris, Charles Robert ~,A, 1977. 50 p.




F=07r95

78.11.10





