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LU HARY

The report is the final report from Food Industiies
Expert, Oscar Kvaale, for his assignment to the Inaustrial
Research and Development Center (Project DY/BYR//2/006)
from November 1974 to Novenber 1975.

The report deals with findings and recomacndations re-
grrding the food lsboratories at the Center and the Syrian
food industriem. The different activities are described os
to counterpart relstions, vworking facilities and program of
industrial ascistance. For soue of the activities, specinal
technicnl reports have been prepared. In some cases, these
reports form a rubst:ntial part of the recouwiendations and
they are, therefore, apperded to this reporte.

Special recommendations cre given to the further policy
in methods of food onelyris =t the Center and to measurencnts
for implementation of the recommendations given. The pros-
pacts of further UNIDO assistance to the food lsboratories
at the Center end of an extended UNIDO program of assistance
to the food industries in Syria r.re also discussed.




2. 1.0, ION
The export was appointed as Food Industries Lxpert on a one

yeuar assignzent from 10th November 1974, Hie terms of refercice

wWCi e

1. Cooperate withi the Union of Fecod Industries in assesning the
_cndrai ¢ nditi. n of the existing food processing plunts ond
identify technical, quality ocontrol and standardiration prob-
levs afrccting their operationy

2. ~Provide technical advisory services to these enterpriscs for
the solution of their problemsj

3, Fornmulste recoumendations aimed at the improvement of the
plants' efficiencyy

4, Undertake a wo.k progr:uwme at the laboratories of the Center
aimed at the improveuent of the proocesses and better utiliza-
tion of the local fruits and vegetablesy

S5« Participate in introduction of research results into industry
(comnmercial development)y

6, Take part in the establishment and/om further development of
quality control systems in industrial standards;

7. Train local personnel in the above fieldj

8. Cooperato with other experts in undertaking techno-economia
feasibility studies, to identify feasible projects in the food
industries field.

The Expert w .3 briefed in Vienna 10-12 November 1974 and ar-
rived in Damascus 13th November 1974, Here, he was introduced by
Dr. Sheaban, Project Manager, and Dr. Kassab, Project Officer, to
Mr. S. Habib Ahrmed, Resident Representutive of UNDP, to Dr, Sawaf,
Generel Director of the Center, and to counterparts for his assign-
ment,

Following a briefing on the general situation at the Orj aniec
end Food Laborastories Department at the Center and on the general
problems facing the food industries in Syria, the Project Manager,
fhe Director General of the Center, and the Expert, decided upon
the following schedule for his works
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- "h-inning ovesber 19788 Ordcring of cauiprent for the
C' amical ard Ficrobiolo, icnl 1oborataies ot the Center.

- e Arning Decenmber 19748 Training of counterparts

- Beyinning January 1975 s Viasits to inductrial conpanies

- Beginning Februsry 197%: Special program of ensistrnce to
the food industry and special training in methods of Tood
rnnlysis at tho Center.

LU the tine of the Exjert's departuie a nucher of tho 'isls
oxpresacd in hin teims of reference havo been conpleted. linwcver,
there terrs cover a larga “ield end couprise in their droadest
interpretation most aspects of food technology. A one year
cesi{moent is a too short tire to prepnred detailed stvdies of
#ll problemsg here invelved, In mrny crses counterparts will tave
to finanlisge started rctivitiem, end recouicudetions for rich ex-
tensions are given,




LIS U RE

Accordiig to uis teims of reference, the activities of Lho

Lypert naturally fall in two partss

- Work progrsm inside the Industriasl Research and Developrncnt
Center (I:.DC), and
- Work pro.r-a outecide IRDC to provide alvisory serviees to

the Sysrian o0d industries.
The two ficlis of activities will here be wentioned sepurite-

ly.

3.1 Activities of assistance inside IRDC
3.,1.1 Fiesent stae of food laboratories
On the Expert's nrrival, the laboratories intended
for ford analyeis were almost without any equipment.
Equirnent for general chemical sanalysis was ordered,

arnd during the assignment of the Expert most of it
has arrived and has been installed, Instruments for
g, +cinl apd advanced food analysis (gos chromatograph
for analysis of fatty acids, spectrophotometer for
detertination of food preservetives, atomic absorp-
tion spectrophotoncter for detection of mercury in
food) were also present. By assistence of the Expert
in Instrumental Methods of Chemical Analysis, Dr. M.
Parkany, these instruments are mow put in a working
condition. However, the spectrophotomcter and the
atounic absorption spectrophotometer s+%ill lack acces-
sories for food anslysis. Equipment for microbiolo-
gical food analysis was not ordered at the Expert's
errival and an order for suitable equipment for such
purposes was prepared ant sent to UNIDO in November
1974, At the end of the Exper' 's assignment, no

item for this order has arrived. Thede circumst: :ces
have hampered the activities in food microbiology

to a considerable degree,

The laboratory furnishings (dishes, sinks, fune

hoods, ete.) make the laboratories well suited for

microbiological and chemical food umiulyeis, Facili-
ties for washing and cleaning of glassware and other

o
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a :.‘ti:;:;ci;();‘j Lo it e Tl (Ji;t‘l‘.!'bl.( Y e s accaned to

be c:uricd ottt in sinks al Lhae ¢rd of coch liboratory
desr, This 18 not in vccord:nce with Lhe sinitntion
condiitions which have to be estabilished in a laboraetory
for microbiological annlysise.

Counterpurt situntion
Vhen arriving to the IRDC the Bxpert was introduced to

Hiss Tam:dor Hakii and Mrs. Abeer Khoznsdsar as his ccun-
terparte. They ure Loth well gualified chenints,

Miss Hak'1l has a basic education in cheristry froa the
University of Damascus and a very valubkble post educa-
tion in gas chronato ruophic and infrared specclroreonpic
*00d analy=is of org:nie ehenicals fron studics in Frinee
end Unislund,  Desidern, rhae hog oninistrative expericonce
from holding posts rg Technical dDivector in the Union of
Food Induatries and ¢8 Head of ihe Depnitoent for Cheni-
¢l Indurtries in the Minirtry of Industiry. Her know-
ledgo of the Tyrimn food industries, is, tlierefore, very
deteailed.

Mrs. Kkhoznadar is cducatidl 1in applicd chemistry frow the
University of Damuscus in 19/2, S8he shows a sinccre in-
terest in laboratory food analysis and has a theoretical
beckground that is very suitable for work in this field.

In the structuie plin for tle ILDC, the Chericel Section
has four deparl .cniss

Organic :nd Food Lebailories Dopertiont

Inorganic Laboratories Depnrtront

Special Labosetorics Department

Textile Department
The Organic and 'ood Luboratorics Depirt-ont is waln
divided in three diviusionss

Microbiological Division

Cherioal Division

Special Instiunentation bivi: ion
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Hicwo Hakiki is appointed as Hend of the Orgnnic &
"00d L' » .tlo1ies Departments She also holds a post as
Ascistant lic 1 of the Chemical Laboratories Section., Up
to present nio final decision has been taken as to the
uanning of the different diviscions at Lho food department.
lirse Yhaznidar and unother chemist (M. Sawan) are perform-
ing the dnily laboratory work irrespective to which divi-
cion it ra,; Velornz, One post as chemnist, two as technical
arsistaits nd one ns technical supervipor are still vacant
in the Orjunic and Food Laboratories Department,

Trainin:: of esunterparts

On the arrival of the Expert none of the counterparts
had any cx«tenied experience in the principles of microbio-
logical food analysis or in industrial food nicrobiology.

Due to the equipment situation, very little advice and train-
ing could be given in practical microbiological laboratory
analysis during the Ex;ert's assignment, However, by
supplementing of the IRDG library with suitable literature

in this field, a background was established for a more the-
oretical training program. By lecturing end group working
the Expert hes onlightcned the most importent fields in food
microbiology and in methods of microbiologlical analysis of
food. The topics covered by specisl lectures ¢o forth from
Appendix 1. In fields vhere numerous methods of analysis
exiat and where a genoral view of the situation is not to
find in ihe available literature, such surveys have been made,
The surveys, appcnded to this report, are as followss

Survey of liethods for the Enumeration of Microorganisms -
Appendix 2,

Survey of Laboratory Methods for Detecting Spcilage in
Food and Food Products. Appendix 3

Eurvey of Methods for Sanitation Control in Food Indus-
friea, Appendix &,

~uy.
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furvey of Mcthods for Determination of Water tetivity
in Fuodse Appendix 5.

Survey of Fethods for Leternmi-ation of Fat in Solid
Foods., Appendix 6.

Survey of Methods for the Determination of Texture
in Foods. Appendix 7.

J3.le4  Preparing food standardg
Up to now only a very few food stand:rds have been np-

proved by the Syrian Genernl Stindnrd Corzitiees Offi-
cial stendards exist for drinking vuter, bLeveraoe vl T
and for ~ 1e types of bircuits. Draft strrdords oxdot
for more rroducts, including chocolute and refined sugGer,
and & Technicel Comrittee for Food Stendard isy at pre-
sent, working out drafts for still more food productz,

Upon request from the IRVC, the Expert has prepared IEn-
tlish lang,uege draft standards for sone canned wneat and
fish produels ivporied into Syria. Recomnendations are
given to Syrian standards for canned tuna, cardiues, corned
beef, luncheon meat and chopped meat. Special advice is
also given for regulations for the content of nercury in
fish products, as to acceptable lirits for mercury in fish,
sample preparatisn and basic prccedures for the determina-
tion of mercury in sub-micro quantities. All of the sug-
gested standards are in good sccordsance with the FAO/WHO
Codex Alimentarius proposals for internationsl standards
for these partbcular products,

3.2 Activities of uscistrnce outeide the Irdnstri-l Reseqrch and Deve-
lo ment Center

i “3féflL“‘THE’?BEEi;fﬁag%f¥yR ]}¥3ﬁ&efféh from state owned Syrian

' enterprises, amounted in 1973 to 898 million Syrian Pounds,
Of this sum the Union of Textilecs Industries contributed
with 396 million 8yrien Pounds, the Union of Food Indtustries

282 million Syrian Pounds and the Union of Engineering and
Chemical Industries 22C million Syrian Pounds 1), Mus,

1) Antoine Guinbs 1975, Syrie. Editions Delroisse, Boulogne, Fiunce




"o fool dndusiries are the sccond lergest Syrian industrial

‘t’L‘!J‘Cl].

“he food inlastrics of Syria are vesy diversified, ameclioratling
a wide varicly of raw naterials. The main industries caon bo
listed in t'e follnwing categoriess food canning, veyctable

oil processing, . :sor refining, dairy product nanufacturing,
biscui¥ and cliscolabe pirodueing. The production volume of
these ind 1strics po forth of the following statistice {rigures

lecking for i daiy industry)s

Przduetion ¢f nain ford nmaorufacturing industries 1970-1973 in 1000

Canning industry 5.5 5.7 5.8 4.7
Wege oil industry 25.1 26.2 27.5 28.7
Suar industry 122,7 120.4 137.2 142,0
Biscuit industry 2.3 2.% 2.4 2.8
Chocolage industry 0.9 0.9 1.0 1.0

Source: Syrisn Central Bureau of Statisticss
Statistical Abstrset 1974, C.B.S. Printipg Press

The food industiies are partly private owned and partly govern-
mental enterprises administrated by the Union o: Food Industries.
The following teble gives a picture of the importance of the
state owned factoriess

Per cent production fronm state owned focd igdugtrieg
1970 1971 1972 1973

Canning industry 89 87 94 82
Vege. oil industry 98 99 99.9 9.9
Sugar industry 99.9 99.9 99.9 29.9
Biscuit industry 91 82 83 89
Chocolate industry 11 12 19 16

Sourcet as above.
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The vegoteble oil ind the supur industries are fully nationalized
vhile about 10% of the canning and the bircuit producing inlustrinn
«re on private handn, Up to 1974 Lhe Food Union shared only sbout
15% of the chocolale production. In the years 1970-19/3 tlic pro-
jorticn between stute owned and private enterprises wns relatively
slable,

1o Union of Food Industries has euvtablished the following corpa-
nies for its food productions

~ The Modern Conscrves and Agricultural Industrieas Corporation
- The Syrion Industrinl Company for Vegetable 0il

- The Arad Industrial Company for Oils and Saup

~ Hana 0il Conpany

- Lattukia 0il Corpany

- The Syrian Arab Conpany for Dalry Products

- Al Chark Company for Food Products

- Danascus Compuny for Food Productis

-~ Onion and Vegetotle Dchydration Factory

- 7Tha Byrian Company for Biscuits and Chocolate

- Ths Syrian Sugar and Agricultural Product Company

The geographical sitea of the factories belonging to these companins
are shown on a map attached as Appendix 8,

According to statistics investuments in the state owned food indus-
tries anounted tos

1970 - 160,6 million Syrian Pounds

1971 - 151.5 million Syrian Pounds

1972 - 116.9 nillion Syrian Pounds

The sugar industry has got the bipggest share of this capital (38%),
then the vegetable oil industry (26%) and the canning industry(9s).

In 1974 and 1975 contmcts have bemm signed by the Food Union for
several new food industries projects, comprising three canning
fuotories (at Idlib, Hasakéh and Deir E1l Zoor), one macarony factory
at Deraa and three sugar factories in the Hasakeh-Deid E1 Zoor
region. Further plans involve one grapefruit processing plant

and one milk sterilizing plant in Homs, one pea processing line

in Mserid and five milk processing factories in the Euphrates region.
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3.2.2 Aurir':nce to the fnnd ennnine industry

The f~rod c.aring industry of Syria 1s entirely a fruit
and veetable industry. A great diversity of producta
are p.,oduecd, the most important ones being tomato pinte,
apricot Jom, cinned peas, green beans, broad Leans nnd
artic! en.

Togetler with counterparts at the IRDG and with UNILO
Food Ceining “echnologist Mr. M, Todorovie visits vere
paid to 211 cioming plants belonging to the Union of
Food Inlistries. Tie findings from these visits nre de-
tailed in the final report from Mr. Todorovic's asnign-

mnnt.l)

The two experts, after having nade an ns:csament
of tte g ner 1 conditions of production and quality control,
agreed upon a further coopcration of work according to fol-

lowing guideliness

The Food Carnning Technolojist should, above all, con-
centrate his activities on teehnieal erpects of assessing
riethods of process control, the accuracy end efficiency
of the proiuction machinery and the machine operators

and to try to minimigze the present frequency of swollen
cans.

Ihe Food Industries Expert should try to establish and

get into function a system of in plant quality control

for the canning industry and advise on suitable methods
for process and product coatrol and measurements to be

taken for securing a good nanufacturing practice in the
canning industry,

The Damascus factory No. 1, Nodern Conserves & Agricultural
Industries Corporation, was found to posscss most of the
equipment necessary to perform an edequate internal quality
control. The equipment was, however, stowad away and out

1) Foxt Canning Technologist Mr. Milenke Todorovies Technical
Consultations for the Canned Fruit and Vegetable Industry,

Syrian Arab Republic (18/8YR/72/028/11-02-06)« Final
Report, UNIDD 1975, |
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of nuoy ind nodbedy neened to hiove a rutficient mowledie of
fta ures Te quality cortrol . rfor od was clacnt ne 1igitye,

“Me Expert made a proper registration of nll labiratosy cgquip
vent present and rocomtonded ruypplementury equiprenst 1oy
Lo jerform an adequate quelity control. Recommendutions wiie
also piven for proper inrtall:tion :nd .intenunce of the 1a-
boratory equiprent, He also picpaicd « 1econmuended p' of,rimne

of in plant quality control :nd sl:o a rngnunl of laboy story
methods for perfoining tin cortrol recotended, topether with
suitable record foims, A .u niy of this programme is att:.ched
to this report ns A poiix 9, The program was appended in e>tenso
to the Mid Terd W port f1..1 the Expert, “hrough Project Manier
ar.d Gererol biccetor InuC 1t was presented to the Mini stry of
Industry and to the Uniovn of Food Industries.

Woik was startcd to initinte a training of local personnel in
the use of the nethods of quality control and in the use of
existing laboratory equipment. In this connection, the counter-
parts of the Expert have started transl-tion of partis of the
qQuality control progran into Ar:bie. During all this vork, lr,
Hussain Moussally (Production Minager of the Modern Conserves &
Agricultural Industries Corporaticn and counterpart to Mr. Todo-
rovic) was am interested rnd rst valuable contact person. During
the Suumer 1975 Mr, Mouss-lly was transferred to a post outside
the canning corporation, Temporirily this has hanpered the im-
Plementation of the quality control program conusiderably,

During a visit to the canning f:ctory at Juble, the management
expressed ideas of seeking a production program in belter accord-
ance with raw materials locally aveilable. In this connection the
IRDC was asked for advice in production of orange maraalade., Upon
this request, the Expert and his counte,parts has propared recom-
mendations for such a production, as to suggestions for recipes,
production procedures and eontrol measurements.

t
The Menagement of Juble Canning Factory Mas uttered interest in
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Ptont jronetion eyperinentn ageording: to there piancijlen

“'en the orange meawon starts (Nctober/Noverber).

The generel :afety conditions are not r«tisfaetory in any of

the c.nnkng tactories. The autoclaves for titerdlizing of cans
are budly vLaiutined und are lacking most of the necessary in-
etruments foi con'rol of pressure, temperature ani time., More-
over, revc'xl nutoclaves are not equijpped with safety valves, and
the ¢>i:ting «afety valves are oftenm rusty ea.d apparentdly not in
a £ood funetionin, state., This represents a potential danyer for
the o;erators wd for other workers in the factory,

The m.na v cut ras atrongly been recommended to ad juit these faul'-
nnd to equip the ..utoclaves in sscordance with instructions gl ven
(sce uleo Pi.rl Rejort from Mr. Todorovic)

5till thebafety conditions are alurming. The autoclaves are old
and are incking streined from wear and tear. A proyiam of hydro-
stutic pressure tests should be run for each sutoclave, amd the

Expert has su;gested that the IRDC should initiate guch A ¢ontrol

prograa,

3.2.3 t
Together with counterparts visits were paid to the Biscuits and
Chocolate Factory, Aleppo (Al-Chark Company for Pood Products),
the Camelia Biscuit and OChooolate Factory, wascus (Demessus
Company for Food Products) and the Ghraoul Biscuits and Ghocolate
Fectory (the Syriam Compamy for Biscuits and Ohocolates). Ia all
of these factories the biscuit production is highly mechanized
up to the process of discuit filling end biscuis peaskaging, These
operations are mainly done by hand, requirimg a great nusber ef
female workers. The biscuis ovens um contimuously and sutome-
$ically and operate usually up %o the installed capacities, Laok
of proper instruetions for running and saintenance has, howsver,
in some casee (Camelia Biscuis emd Ohocolate Fastory) emsed hoavy
breakdown and damage ia relatively nev installations,

Therv have Leea some eustomers eomplaints about the quality of
the bincuits, eapecially to the Qality of the fa¢ in use, Pog
3Us Rulk of the produstion a locally hydrogenerated vegetable
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o4 A cirt:nce to the vejotable oil irdustry

Topether with counterparts, the industriul companies for
production of vegetable oils in Aleppo and Hons were vi-
pited and different aspeots of assistance from the IRDC
were diccuesed,

The main product for the Syrian vegetable oil industry
Is cotton ¢-ed oil extracted from locally produced cotton
cceds Besides, sesam and sunflower oils are produced,
«nd the faclory in Hous is also producing coconut oil
from imported raw materials, This industry is almost ful-
1y nationalizea (99%), the remaining private sector is
consisting of a nunber of swall factories producing olive

Oilo

In most of the factories the equipment is of a rather old
date requiring more than normal maintenance service. Poxr
this reacon, the plants often operate below their capaci-
ties. A shortage of raw materials is also in some cases
the reason for suboptimsl production volumes.

Most fectories have lines for production of crude oils snd
for refining of oils. The factory in Aleppo {the Syriem
Industrial Company for Vegetable Oils) end in Moms (the
Syrian Buger end Agricultural Produects Gompany) also have
production facilities for hydrogemation of cotton seed oil,
The hydrogenation and the deodoriszation processes are, how-
ever, not ocomplets enough to make a product whioh csa com-
pete with other imported hydrogenated vegetable oil products,

Upon re.quests from the factories, the IRDC have carried out
gas chromatographic analysis of samples from refined cottom
seed oil and from the hydrogenated produst "Vegetamine.
The technical management has also been made familiar with
the principles of hydrogenation of vegetable oils as de-
scribed in a recent UNIDD publication. 1

k)

UNIDO, Vienne: The Hydrogenatiom of Vegetable Oils and

the Prodygtion of Vegetable Ghee. ID/124, UN Publication
Bales No, ‘o”ol!o.os'
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Recently the Aleppo fr.ctury has [urchaced a new equip: et
asseably for hydrogenation of colton eced 0ile The machi-
nery has arrived to the fuctory, bLut has, for some rearon
or another, remsined unin-*alled up to present. By usiug
this equipment good conditions ehould exist for producing
a first cluss hydrogenated vezerable oil.

3.2+5 Assistancoe to the onion dehydration industry

The Onion un‘i Vegetable Dehydration Factory, Salaniyeh,
was visited, also in company with counterparts.

Tre factory 18 a modrrn set up with continuous production
lines for the production of dried onions. Because of a
highly specified production, dehydrition of one product only,
the production has to be senronal (rbout six months) and on
a jeur base the foctory ia operating; below its capacity.

No problema were reperted as to the dehydration process,

the quality of the final product or to the system of control
of this quality. The factory possesses premiser for an sde-
quate quality control and reportingly, a qualified chenist has
recently been appointed for this job,

The factory :::nts, however, to find some use for its rather
big quantity of wasted onion peel. (in 1974 amounting to

2640 tons). An Egyptian expert visiting the factory has given
recommendations for extracting pectin from the onion peel

and has snggested a flow sheet for such a production. In the
meantime, Harasta Institute, Damascus (Agricultural Research
Institute, Ministry of Agriculture) has performed experinents
to extract pectin fm onion peel und to cvaluate its techno-
logical and orgunoleptical qualities.

- e

On this background, the Union of Food Industries has recently
put out on the world market tenders for know-how, equipnent
and teshnology, concerning a pectin plant based on onions or
onion skin. 8o far, this inquiry has brought no response.

i
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/ dpt- ce to the rurir frduntiy

Tlo E,rian su,ar industry is 1004 nntionaliged with 3
covertnental plents in production, one in Danuecus, one
in Homn and one in Jisr EIsh Ghughur. During the Expert's
appointnent the fsctories in Homs and Danascus were vi-
sited.

Tho proiuction lircs consist of equipment of a very
diversified origin and age which makes repeir and moin-
tence complicated and difficult. The factories are
partly (G0 days early) emeliorating local crops of sugar
beets, and partly refining imported raw sugars. In the
refining process, the Damascus factory is applying the
principle of phoephatation whils the two other factories
5;ply the carloratation process.

The factories are in deficiensy of sufficient store rooms
for the imported raw sugars. Very often this is done

in open air, with unfortunate bhenomena of crystallizetion
as a frequent results. Ia the Damascus fectory the fil-
tration process is a bottle neck because of an excessive
flock formation following the phosphatation,

Dus to shortage of sikilled trained operators the enforce-
ment of measurenecnts of process emd produsct quality coatrol
is very moderate, which makes stearing and optimising of
Processes very difficult. The fectories want to use the
IRDG to further develop their control systems and to
versify their own contol results.

Assigtance to the milk gteri t

Pasteurized fresh milk is not evailadble on the Syrian
market., However, sterilised, bottled milk is preduced

and plants for such production exists in Demascus (2), Homs
(1), and Aleppo (1). Together with counterparss the
biggest of these plants (Demasous) wes visited. This

Plent was founded by contributions from UNICEF about

eight years ago. It is a modern set wp with a good flow
line for production of sterilised uilk and 4t alsc possesses
good premises for laboratory exanination of milk sud dairy
products. It operates, however, far below capacity,
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Nomally procoedng 5.9 teng rtorili: oo D LIRS JEIIE N A R
A capncity of 12 tonn,

'he Expert nnd his eounterpoarts were preranted to r . » c,m -
cifie problens in which the plant ninagement winted o 5. ¢ .
nce from the IRLC

recomnen’ationn for an easy method to detect if ;.w

i

milk .rom far ors is wixed with Tehydreted diy
milk powder,
= Trecomucudatiors for methods to detormine ;o gt corgen:
tion of chlorine in water
= Trecommendutions for repid rethods to deteect tricis of L nti-
biotica in raw rilk
= recommendsticns for wvailable literature on flaviored 1 11w,

Detuiled adviees on ench of trese to;ics have been prepered
und forvarded to the 1lart re@acent,

3.2.8 Acuiitance to factories producing fod voc’  dny ol inle
Bech of the Syitean canning factories is get ur ith a small
producing .. unit for eupty cans, To secure a sufficiently
high standurd of quality, this neccssitates a conprchensive
system of quality control on esch production site, On the ,r-
rivel of the Expert no sush coatrol system exdsted,

During his assignment the Expert has prepared techiical spe-
cifications and rethods of qQuatity control for tin;lates, ¢ n
laquers and can 1id linings. e has al:o recomiended a 8y: tem
for routine control of can rear8. TLe ccntrol program is
included in "a Recotnended Program of in Plant Quality Continl
for the Modern Conserves and Ajricultursl Iandustries Corporation®,
here attached in sunnary as Appendix 9,

At the moment the Union of Food Indusiries are looki:y; i+ Lo he
feasidbility of tha present system of production of elpby cuus
; to see 1if a central factory for uwutomatie production would de
, preferable. The Expert has supplied the Union with infori:tion
! as to produstion capacity and equipuent cost for dirferent types
i o7 factories (automati.c, seni-automatio) for production of capty
cans. Tenders have been sent out on the world market end at
‘ the moment the different offers are being estimated,
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Moat of the 1v comiiends tions given vy the Expert during his
arsiyn-ont hove b en dealt with in the preceoding cbapter.
In the following reconmendations are given for further int-
tintives to conplement and to extend his activities.

4,1 Further ﬂctivitw Induptrial Repeaich
er

and Dcvelopuent

“.1.1

‘0102

Bupply of equipwent

In npite of several effcrts Lo specd up the deli-
very of UNIDO equipment for the mierobiological
latoratories this has still not arrived. Tou go

on with the program of counterpart training

tivse laborntory fuocilities are absolutely neecesn-
talry and no further snctivity or extension cof
assistance program is recommended until the ordered
items are delivered,

Most of the equipwent is relatively simple to
inrtall and needs no exper$ sdvice in this res-
pect, The autoclave will need connestion to water
supply and possibilifies for convenient Arainage.
Preferable, this instrument should be placed im

s room specially intended for preparing of culture
redia and washing and steriliration of glaswares,
and preferable it should be placed under a fume
hood.

Specinl experience is needed to operate some of
the instruments in question, 'Yhis applies in
particular to the Howard Mould Count Cell, the Ultra-
X-upparatus and the Ellud Automstic Fo-value
computer, Reoommendations to overcome these Aaif-
fieulties will be given in a following chapter
(see point 4.,1.4)

Hethods of food snolyasls at JRPO

Fumerous methods have beea proposed for the eve-
luetion of food quality. Bome of these methods
have been sdopted by mationsl and international
nssooiations as offieial referonce methods while
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obhers nerve o8 convendont routine rotls g e 1e of tieinl

Lethnds way be not so ruitable,

In the opinion of the Expert, tha choicr of netlods of an .-
lyris 48 & very difficult vnd o very inonrtint jroblen for

a food 1nbo-utory. For this reeron, detailed recoraendatico s
are here given for a series of ruituble nethods for use st
the 1:D0, In ench case refercnce is lven o an officinlly
recorrended i nthod, rnd, in soue casrs, 'o the jict-d sury 5:
of nethods prepured by tha Evjcrt ond reforrcd to wnder oot
3.1.3, The +cou ~valetiing are of pent d as Appenoix 10,

Mang of the rethods here recor. «nded e ot esrily v .ilable

In hindboct s or othie ccientifie Lite ! re, Terefore, a
raniol ot "Pupplerentary Laboratory lic't o= of eod Ananlyois

for Use nt t'e Industrial Reccarch «nd O .« lopuent Gentor®

has bucn prejpored. It is att:ched Lo this - joirt us Apperidix 11,

Irle _ontation of food stundards

Work on a voriety of new food standards 15 naw in the proc: .ss
of teing taken up by the Syrian Genernl Stindard Committee snd
will be approved and eome into forece hefore lone, However,

the inplcmentations of these standards nceds extra re ul.tio Ty
preferably enforced by law, This is especlelly the caso for
importrd eanrnd products,

It is recomnended that before belng 101e red fram the Cus! ns,
all canned food products which nre imyorted into Syitia and
which are covered by ganeral or g, eci:l Syri n st ndards of
product quality, should be tested and njjroved by an offici:l
instance ampeciull suthorized hereta, This ;% heuld be unirp-
taken by the 1kDO,

Buch iwporte& should, if possible hefore the r1rival of the
lot, inform the IRDC ebout qu.mtity end t.pe of product,
herbour or town of import and :ntieipeted dete of arrival,
end invoice showing the value of the proluet,

The 1ku0 slould, at its ear)iest convenience, druw the nocc:s: ry
nunbers of samples and at once subiit Lhesc to Lthe presciibed
oontrol measurements, whercupon the in, .itcr . nd the Cusiom
authority should be informed of the ¢ utrol results, Products




4,1.4

4.1.5

shich do not fulfill the Byrian requirements of quality should
1t be allowed to be inported into the country. The same should
a;;1y to cunned food products which are not labelled in accord-
ance with $yrian regulations for labellinge.

Prograra. of training abroad
It is recommended that Mrs. Abeer Khaznadar should get possibil-

1ities of training i food analysis abroad and that this program

of a six rionth duration should be organized as UN Fellowship.

The pro;,rem should compriset

a. A study in micrébiological, chenical, bdiological and physical
methods of evaluating the quality in food. This study may
be performed at the Norwegian Food Research Institute (NINF)
<ituated on the university campus at Aas, 40 km outside Oslo.
Tis institute is dealing with quality studies in all kinds
of food, exccpt cereals and dsiry products. It is a new and
modern institute, advanced equipped and with a competent
staff. Here training also could be given in use of the
Howard Mould Count Cell, the Ultra X apparatusy and the Ellab
hutomatic F -value computer (see point 4.1.1)

b. A study in gnalytical methods for control amd testing of
dairy products. This part of the fellowship could dbe car-
ried out at the Institute of Dairy Researah, Agricultural
College of Norway, also situated at Aas.

For the next two years, the Expert will be the administrative
heed of the Norwegian Food Research Institute, and in a good
position to facilitate all arrangements eoncerning Mrs.
Khagnadar's study and to supervise her work and arrange her
program to suit her future stay at the IRDO.

their UNIDO assipt the IRDO f ratori

Due to lack of sufficient laboratory equipment it has not been
possible for the Expert to fulfill the duties of assistance to
the IRDC expressed im his terms of reference. To get the labo-
ratories in optimal operation, a short time assignment ( 2 months;
for a UNIDO Expert in food snalysis is recommended. His terms

of reference should bes




- 21 -

- Muke a proper installation of equipmrnt for niciobio-
logical und chemical analysis at the IRLC luborutories,

-~ Tralning of counterparis in fuod unalysis according to
the recommendations for cuitable methods of food anrldy: s
at IRDC (Appendix 10).

-~ Undertake a woirk program at the laboratories aimed at tle
improvemcnt of the standards nnd qualities of the Syrian
food industries.

If the fellowchip of lrs. Khaznad:r cun be arranged in
sumer/autumm 1998, it is recovr¢ nded to await initiating
of the exterded program of assistance until her return to
the IRDC, Under no ecircuumstunces chould such an nsuisbtance
tmke plece during lirs. Kha:nadar's obucnce,

i 4,2 Purther activities outside the Indurtrial Resenrch and
Tevelopment Center

; 4,2.1 Implementation of prorram nnd standards for industrial
. guality control

The recommended program of quality control for the
canning industiry is recommended impleuented as soon
as possible. 6o far, this has not been the case.

To perform a quality control according to the guidclines

given, qualified chemists or food te<l.nlogists are
needed, In the Syrian food industries there is a
socarcity of people qualified in these fields end in
many cases such people hold pure adninistrative posts
in the companies. The Union of Food Industries is
‘recommnended to poit out people with a chenical or
technological background for in plant quslity control
work, These people should be given supplercntary
training nd advice in pei'forming the progrum of work,
partly at the IRDC and partly in the factories. (See
also recommendations in Final Report from Food Techno-
logist M. Todorovie) ‘

During the assigpment of the Expert there has been a
frequent change in technical management in the food
industries. Key people are being transferred from one
{ Job to anothexr in a high degree. The counterpart of

R e
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I"odi Tectinolopist Me Todorovic is no longer engaged by the
lNodern Conserves and Agricultural Industries Corporation,
and it has been difficult to brief his successor in all ad-
vices given by Mr, Todorovie. Such incidents have made im-
plementation of the program of quality control somewhat
conplicated, and a better stability of technical management
is recomm«nded to be able to accoupligh this work,

4,2.21uplenenttion of regulutions for good manufacturing practice

4,2.3

"o rake a high quality food product an adequate program of
qualit;” control is not sufficient, The whole infrastructure

of the procesting plant should be taken into consideration and
rciulations for a good manufacturing practice should be laid
down, For the processing of low acid foods in hermétically
sealed contuiners, reconmended Syrian regulations have been
prepared and presented to the technical managementm at the
Modern Conserves and Agricultural Industries Oorporation. These
recomuendetions are in good accordance with similar regulations
laid down by the US Food and Drug AMdministrationl) and with
Norwegian regulations in this field. The proposed Syrian regu-
lations are appended (Appendix 12). To implement the proposals
it is recommended to enforoce the regulations by law,

Bafety measurements in tor

Official measurements to epprove the safety conditions in the
canning factories are strongly recommended. The regulations
for good manufacturing practice (Appendix 12) state requirements
for all operations in the thermal processing room. 8pecifications
should also be given on how to run hydrostatic pressure tests
on the autoclaves, at wvhat intervals such tests should be re-
peated and in what way to implement the test results,

Recently a report has been pre, ared by the IRDC (Dr. Eng. D.
Kéttgen, Enge. G. Al-Saleh and Eng. G. Makhoul) with proposals
for a steam boiler safety control system in Byria. Here it is
recommended that setting up of safety regulations, codes, etec.,
for stoam boilers should be one of the responsibilitirs of the
Standard Department of the IRDO, snd that safety inspectors

of Health, Education and Welfare: 1973,
Federal Register, Vol. 38 No. 16, Jan. 24,
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rhould be appointed to control and suthorize the instoll-
vents, 7This program should be extended to include control

«nd inspection of ell pressurex vescels, snd it is recon-
ricnded for IRDC to initiate a legal base for retort safety
regulations and to enforce such regulations as soon as pos-
sible.

Further ussistunce from the IRDC to the food industries
In connection with the activitics mentioned under the
Expert's findings, there ara rore fumedinte problens in
which the food industries want firther un-istance from
the IRDC,

When the orange se.:on starts (October/November) the IRDC
should contact Jable Cenning Frctory rnd start experiments
maving orenge murnal.de following the recipes and process
recosiendations given by the Fxpert,

The experiments trying to substitute cocoa butter in chooo-
late should continue, The aim of the management has been to
accomplish a 100% substitution. This is a very difficult
task, and food research laboratories all around the world

ta working on this problem 1). A partial substitution is
easier, and it is recommended to continue experiments using

a mixture of cocoa butter, Cro klun -nd Sandarit (the latter
bYeing the far cheapest). Detailed advice for such experinents
are given, An ultimste goel cghould be to substitute Lhe cocosa
butter with locally produced fats. When better refined, the
hydrogenated cotton seed oil (Vegetnmine) would represent an
interesting alternative. In the meantime the use of shea$
butter (karit8) could be tried.

Before starting up a full scele prcluction of pectin from
onion peel, the feasibility of tris investment should be
further investigated. Scale economics indicate that, in

Europe and North America, a pectin factory should have a riniwum
capacity of 500 to 60O MTFY in order to be marginally operable.2)

I)~ WiThand, H.t 19/23. Cocna and Chocolate Processing
Food Processing Review No. 27, Noyes Data Corporation,New
Jersey, USA

2) Van den Ent, E.t 1975. Personal cour.unication.
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Moreover, the capecity of pectin processimg in the world
is presently on a high level, produotion being sudbsten-
tislly less than capacity, with the resulting pressure on
rrice, and with an imainent dsmger of &umping. At the
present, no pectins are manufectured im FBurope or North
Anerica on the basis of onions or onioa skins, and scve-
ral prodlers concerning such production meed better cle-
rification, i.e.3 quality of the product (Jjellying power,
strencth), pectin content im onion peel over a longsr pe~
riod of tire and under different storsge conditions, eli-
nination of onion flavor, ete.

If the Union of Food Industries decides to go on with this
project, recommendations should be made for the IRDC to
assist in solving the problens here mentioned.

To be able to give a continuing proper assistance to the
food industiies, the contect between the IRDI and the in-
dustries needs to ba strengthened. The industries need to
be awvare of the capacities of the Cemter, and the Cemter
needs to be familiar vith all sctual problens ia the indus-
tries. Dlore direct contacts detweea the msnagement of the
industries and tho mansgenemt of the Center is recommended
as vwell as botween the techmiocal staff im industries amd at
the Center.

The persoanel at the Organie and Food Ledboratories Department
lack experience from industrieal food produstion. A special
food industries consultant with good theoretical ba iground
and with a broesd experience from food production shculd be
sppointed to the Center,. This would further secure a con—
tinuing good contact and also giving the Center proper prod-
lems to work upon.




i

h.2.5 Exterded VNI progam of o istivce to the fooul inductiics

Tnbla
Before prepuaring a lurge rc.le projcet as a tollow up i.o-
sistance pro, ran to the Syrinn food industries (ref.
terms of refercnce for Mr. Todorovic for his sccond as-
eistunce niocion to Syria), the following matters sho.ald
be given a eareful considerations

The developrent plans for the Syrian food industries ss
outlined urder Lhe Expert's findings will, to a certuin
extent, ohange the stiructure of this irdustrial branch.

The structure of the industry will refleect the nced for
arsistance in trouble shooting and development work, and

a long tine plan for indnstri:1 development should be care-
fully studied before uny nssistince program is decided on..

The future role in food research of the Haracta Institute
£hould be clerified. Todny, this institute performs a con-
tider:ble research on agricultural food raw meterials: Belect-
ing of suitable varieties of fruites and vegetables for pro-
cecsing, advicing on proper harvesting with regard to qua-
lity, ete. The institute possenses a pilot plant for pre-
servation cxperiments und is also working on establishing
quality stundards for canned food products.

The future role of the IRDC in food research should also be
eluborated, Already, tha Center has lsboratory premises and
staff sufficient to cover most need for research in the
fields of entablishing systems of quality control, standarii-
zation, trouble srhooting and other technological consul-
tancy services, technical and economical feasibility studics
and laboratory services for chemial and microbiological ana-
lysis. Bupplied with a pilot plant, the IRDC will also cover
the need of resesrch as to process and product development
eand of problems in packaging food products.

In the Expert's opinion these matters should be considered
before taking any decision on establishing a new institution
in Syria analogous to the Food Processing Industry Center
now being pl:mned in Iraq.
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LY 07 152,008 FOR YHE FIUMLKATION OF MICHOOMGANL: S

1. Introduction
Gi1owth of microorganisme is genernlly measured by estimating
increascs in nunmbers in relation to time, Enumeration may be
carricd cut according to several different methods, but the
1csults are, at best, estimates having mainly statistical va-
lue and sro approxinately corrcect only within certain limits

of cell numnbers,

2. Direct Mothods
2.1 Heracytometer cell countg
Principle
By counting the individusl cells in a counting chamber
of ecxactly knovm volume, the numbers of organisms per
unit of s-wple is couputed,

Remarks

The method is applicable to any suspension of microsco-
plc particles, It gives a total count of live and dead
organisms., Numbers of the order of at least 1):107 per
nl of suspension are requisite for statisticel validity
of the count,

2.2 Bmear counts
Principle

An exact voluwme of the sample is smeared over an exact
area on adide, stained with en appropriate dye and
counted.

Remarks
The method is simple and little time-consuming. It

gives a total count of live and dead orgenisns, Aif-
ferent morphological types may be distinguished and
the slide may be kept as a record. The method is ap-
plicable to any suspension of microscopic particles
that can be vipualiged under the microscope.
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2.4

Cor v1: tive countin- method

Princi-le

An excet volume of samplc is rixed vwith an exrct volumo

of fluid with a hmown nu.ber of characteristie rarticlen
in it and the amount of nicroorganions are corpared with

the enount of particles ns reen under the ticrorcope.
1emnrks _
The nothod (ives the total nusber of live and dead cellc,

It 18 a tot:l ¢rtirate, In food piecrobiolory it in not
ruch used,

Mgmbreng filter countsg

Iripneinle

Measured s¢::)les of fluid are pascing through sterile,
porous-nezbrane filters which trap tho nicroorganists.
The orgeniocs may be countcd dircctily or prown for colony
counts (see later method)

Rer: arkg

All mieroorganisus in a relative ly larpge volume of fluid
noy here be collected on a snall dish without hendling lots
of tubes or flusks with large volune cultures. The method
is alco well suiteble for detecting special indicator orga-
nisns in water, milk, etes,

Elegtronic Counter

Prinoiple

Ecnples with vicrorgenisce ore parsing nn electronie bean
that traverses a sjaco between two closcly adjucent elec-
trodes. Lach perticle causcs an interference with theo
electron bean and thie interrujtion is tuken up by instru-
nents and rocorded electrically,

Ronorka

All pavticles - living and desd wubstance is recistered
and iwpuritics of the samplos may ive false rewults. The
nethod should, therefore, be applied only to estimation of
bacteria in honogen solutions frec of other prrticles.




Irstrunents vith high gpeed ccanning beamo that can count
cnornous nunbers of colonies on agar plates are now avail-
able., With such automatie buacterial colony countors a tech-
nician can dotermine at a glance the number of colonies
proving on an agar surfaces The colonies are scanned, the
count is repgistered digitally and the colonies are marked
~nd shovm on a vidicon screen. In routine examinstion of
1111k this technique is now introduced with great success.

. In7irecect Hethods

2.1 Determinnticn of total nunber
Principle
A standard volume of culture is centrigugated at a standard
speed for an exactly meosured time, From a inowledre of the
average volume of the individual cells an estimation of num-
bers is possible,
Reuecrks
The nethod (ives a total estiiata of bacteria. In & modified
forn it 18 used in medical diagnostic studies Lo measure the
totel volume of blood corpuscles in a hematocrite determination.
In food microbiology it is not rmuch in use,.

3.2 Turbidonetric methods

Pri e

The turbidity or scattering of light in a culture due te accu-
mulation of evenly dispersed cells suspended is messured, and
turbidity data are recorded as an expression of rate of microbial
growth,

Renarkg
The method is subject to errors due to varistion in sirze and

shape and clumping of the cells as well as to different degrees
of tramslucency of various species and other materials in cul-
tures. Hovever, the method is one of the quickest and simplest
and is reasonable accurate, It should be brought in mind that
turbidity deta are not numbers of bacteria and camnot correctly
be used as such in calculations dased on exponential expressions
of cell numbers,
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3.3 Dilvtion n-tliods

Principle

A susple of exictly known size is eventually aftcer hoio-
penizing - diluted with sterile distilled water (or 0.
pclt rolutions) 1/10, 1/100, 1/1000 aad Lo one ile 1=
ration of VLicteria in each dilution nay follow ecco.aing
to the jrirncirle of Most Probsble I'u bher vhere groivth or

1o grovuth ia ob:erved is in two-feld, five-fold rr ten-Told
ren, irnd vhere existing tables pl v the rost proboble

i1 her of bactoria caleulable from £ll possible corbin: tic.s

of 1csults in such series, ‘‘he cnureration may alco follow

a8 Colcay Counts where dupliccte suw ples from each dilution

i{s ploted on suitable welta nd then incikated at a suitable
teiperature before counting,

Remarks

Dilution vethods are widerly used to e¢stinute nuubers of
viable bateria in foods. 7The most probable nurber calcula-
tion is much used in the exeuination of water vhere special
tubles are availuble., (Btandard Methods for the Exsnination
of Water and Wastewater. 1971, 13th Ed, American Fublic
Hralth Association).

Different methods cen be used for obtaining colonies for
counting. Most commonly the outgrowth is performed in Peotri
bishes., Vhatciver nethod used, each colony represents,
theoretically, one single cell from the originnl incubation,
Actually, several orgundsns, if stick together in a clump,
will give sise to only a siugle colonye. Illowrver, the errors
in eolony-count uethods aire fuirly well known, and such
methods axe the most vseful for erumeration of microergenisns
in foods, It should, however, be brought in nind that it
measures only organisus viitle udder thn conditions of
growth (medium, temperature, etec.) provided.
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Introcdiction

Aftor sl iter a scrles of chieniienl ehin ~n 6 o plice
in the wuf 1 rosenlar tirruen,  Exicting ro o nis o5
broken down :nd new coupounds sre jforred in jcoce o, es
vhich are uccelerated by euzymcs of interaal or ¢oie. 1
origin, 42 internal enayues, Ltill etive, ircc ler

the ret: % lie pincesses dn the live w i le  heir i¢h.on
ean be :lov .d doun by low tenposutire storige of Lhe s 4y
but it ¢ .t bo tobolly prevanteds  The extern:1l enzy osn
ori_inrte from :ici ery »i: s bru YU into e teat du iag
slauthter 1nd post-:lauhtering jiocerres,s !ygientc h :ol-
ing of the meat will to a ;jreat extent provent this enzy-
watic activity and thus c.tend considerably the kecping

q’ualit'].

unerous ricrobiological, chemical, physical :nd bicche-
mical tests have been prescrided to reflect chin es cccur-
ring in veot «nd perishable mecat prolvets "nring vlora ec.
Recently these uethodis have been revieued by Pearscn (21)
and by Simonsen (29)., Bome of these rethods are described
in Reeormended Methods for the liic. obiolo:ricl Exeniniiion
of Foods (1) and will not be mentioned here., A short :ar-—
vey of the different other rcthods will be given,

Migrobiolos;ical methods

2.1 @optact plate methcis
Principle
Mierobial cont-uinstion on nest cun be deronstiited
by the direct surfuce ayur plate nethod described by
Angelotti et al (2,3). A solidified sterile medium
is exposed to the me:t surfacey the nediun is incu-

bated and vigrobinl colonies counted,




v
e

Do .13 teel nigue on ox and pig carcasses,

Ci v 1 fouri h colonies shaed contluence and

e aifricnlt to count. He would, therefore, not
oo R RIS taed, 1t is indicated, however,

L. Lt 1 .iud can be used on sumples with lens con-

teio ot oaon, particul - rly on cooked meat (29).

Lei ! £15) huao descrit--d a technique in vhich he

¢ oo, the en.tmet plate snd a replien method and
by wiielh o ¢luius to be sble to trsnsfer and to count
7 5 o 4L~ tacterial present on the ment,

T fy X Bnas je meihod

P ireiple

A ar ts 11lled into artifieial casings so as to make

4 .ar sav’ i -8. Therc are nterilized and the rar is
allowed 'o solidify. When doing the test, the eul of
the s-usne is cut off with a sterile scd,el, the agar
extr.cted from the casing by slight pressure and the
cxposcd s ur prussed agsinst the meat surface to be

tested.,

Reriarks

In Scundinevia tuis method is now widely used to eva-
luntie the surface contwmination on carcasses as well as
on cif fcrent vacuum-packed meat products. A detailed
description of applying the agar causage method to exa-
mirnatien of rest is given by @lgnard (33). By examina-
tion of me:t products only a pre-storage condition can
be e urcde According to Zeuthan (32) 100 colénies on
each slice of sgar—sausag;e would equal 2500 nieroorgani-
smgfer ;am in the product, and by storing the meat tie
picrobial population would soon multiply so as to make
this form of evaluation impossible.
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Tlio filter j.uncr nethod

Princijle

A memdbrane filler or an ordinary filter pa:.cr is c:orecd

to a econtuuinaled surface, whereafter the filter is {_ens-
ferred to a suitable diluent for plating with an wipro ;-
riate ciliure nediun,

Re .arksg

Using a uadltipore filter, Silliker et 21 (20) found
slichtly less bacteria with this vethod thun vith a con-
ve:ntional melhod, Baltzer «nd Dalhoff (G) liwe chom
that the rcoults are in acecrdance with coaventional rie-
thods ns long vs the me:it surface is vet.e When the sur-
fuce 13 diyin;, this technique Lrcomes unreli:ble,

Bvab rethods

Principle

A meat surface of known size is corefully rubbed vith a
ceterile sweb, vhich is then transferred into a sterile
diluent, whercuofter the rince tluid is platcd vith en ap-
propriate culture wediun,

Romarke

By measuring the keeping quality of c'itlled boef, Ajres

(5) hes found this method to give results co-parable with
those of conventional methods., Ojala had the sume experi-
ence while ex:uining cattle and pig; curcesses (19), Mousscl
and Buchli (1/) have further developed this method to male
it particularly suitable for detecting of Entero-bacteriicecre.
This is done by using alpginnte swabs over coiparatively
large surfaces,

An area of known rige is imncrsed in a sterile fluid wlich
is then agitated either menually or mechanicnlly. To de-
text the miero-organisus, the tluid is plated with an ap-
propriate éulture mediunm,
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It 3 . .rted by Willisewn (O1) that this method would give

1, oo lens oibiteren:a in bactericd count compared with a
Lo tiood vring wet owabs. Ayres (H), however, found rince

Lo s roler wapracticnl for wearuring the bacterial load
on t.ab, ard ‘hou xxk it was necesswy to rince swaples st
in et al o en o are of 40 ¢r in order to pet reliable re-
salt .

Frincinle

e h-etaripol poruletion of a veat s:aple of known sirze is
trneterred 1o a dilrent by riving or stirring, A drop con-
gisting of 1/}90 nl of tre fluid is placed on a microscopic
clide, ' 1.‘11;,«;:1 woth en oppropiinte #ye. By examination of
an appropriate number of micro:copic fields the total bacte-
rinl poyp:lation on the rflide ¢'n be n~acuved and, hence, the
bacterinl count of the vhole sauple,

Poriarl.s

Above ¢l11, this is a very ripid method for detecting bacteria
on necte It ccn be upplied to every kind of meat product and
it ¢c'n also bLe uscd to cheek the quality of raw materials in
cooked or processed products. In Geraany this is a recommende
nethod foro examination of inmported canned meat products (13).
If, by this test, more than 30 bacteria are found in 20 micros
copic fields, the product is subjccted to an extensive bac-
teriological examination.

Anserobic tars for detecting clostridium spe.

Principle

The sample is placed in a plastic bag, which is then filled
with a suitable agar nediuw and then sesled and incubated at
e convenient temperzture for grcwth of bacteria.

Reriaxrks

"his teclnique, oricinally described by Bladel and Greenberg
(7), avoids the usual measureucnts for amaerobic growth of
bacteria. It is, however, as time consuming as conventional
techniques. The recovery of Clostridium botulinum has proved
to be eignificantly higher by this method than by other method
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2.8 The can method for detecting Clo..' iridium ap.

Principle
The meat sample is mixcd with a sterile diluent and filled

into 10 cans, which are sealed and then heat-processed cc-
cording to the following schedule: 3 cans are boiled for 15
minutes, 3 cans for 30 minutes, 3 cuns for 45 minutes and 1
can for 60 zinntes. The cans are placed in an incubator or

an oscillating table where they :.re stirred for one hour daily
in 9 days. If, after 5 days, 6 to / cans are blown, the pro-
bable number of Clostridia will te 0.5 - 1 per gram.

Remarks

In canning of meat prcduct it is alvays of great importance
to have an estimation of tle awount of heat resistant orga-
nisms in the raw mat-iials. B3y this method, developed by
Madsen (16), this can be done without much laboratory equip-
zment. However, the ietlod is not less time consuming than
the method for detecting spore-~forming organisms previously
mentioned.

« Chemical Methods

3.1

Determination of volatile bascs

Principle
Many differcnt techniques have been described for this de-
termination (21). Most of the meihods involve either macro-
or semi-micro distillation, micro-diffusion, aeration or co-
lorimetry. According to a common procedure, a filtrate from
a meat macerate is distilled :ud the volatile nitrogen is
absorbed in boric acid (20).

mark
Compared to fish, meat contains trimethylamine only to a very
limited extent, and the volatile uitrogen consists almost en-
tirely of ammonia. The results would, therefore, be similar
Yo those obtained by a direct ammonia determination, and ac-
cording to Turner (30) one would only get clear answers vhen
the sumple is of a very bad quality.




.2 oL cuinction of roonia

e —

Pinciple

Tio am-onia formed by the breakdown of mcat proteim can be
dotartined by the method of Eber (quoted in 25) or Nessler
(cuoted in 30).

Remax ks

In Germany, determination of ammonia by the nethod of Eber
hag been vilely used. This has, however, been criticized,
partly becrane of the difficulties in deternining mmall con-
crrtrations and jartly becsuse of its limitations in deter-
rining only free amronia (25). The Nessler method is recon-
nended,y since this methcd shows a more distinct resotion,
particularly in bad quality reat. This is in sccordance with
tte findings of Turner mention:d earlier (30).

3,3 Doterminsition of hydroren sulphide

By ugicrobiological decomposition of meat, hydrogen sulphide
nay be formed, and this csn be determined by adding lead
acetate. P rmution of lead sulphide will then be am indica-
tion of microbiolngical spolilage.

Remarks
Microbial activity is not slways associated by formation of

hydrogen sulphide, and even sterile meat can glve a positive
lead sulphide reaction (29). WNevertheless, satisfactory re-
sults of determining quality have been obtained by exposing
lead agetate impregnated filter—-strips to chilled packages
of meats (14).

3.4 Determinetion of free @ ci

| Pripoiple
The smount of free smino acids can be determined by formol
titration of a filtrate from a water extraction of the meat
sumple.
Remar
In USA evaluation of meat quality by formol titratioa is de-
scribed as an official method (4). Turner (30), however, foumd
this method most unsatisfactory, as the ssmple had to be almost
completely spoiled before the amount of free amino acids showed
a significant increase.




! 7eo Peternination of nitiate decoroorition

KO trate solution ir added to the sanple, whereafter it
18 incubated at 30°C for 4 nours. If nitrite is forned, this
is an indication of the preserce of large amounts of nitr-.iec-
reducing bacteria, especially tcherichia coli,

Ronarks

The method 13 sui(ested as a rapid way of determining the hy-
clenio quality of ueat (18), It is, hovwever, linited to eva-
: lusting cceordary contumination in fresh meut (29), 8

{ 4.1 Mearuring pH

Principle
Due to excessive formntion of lictic acid, there will be a rapic
' fall in the pH of reat nfter rlmghtering, Extended star ace na:

lead to a subsequent rise, nsinly due to bacterial growth on
the neat surfrce, PH-ersurcments can be done with a suitable
pH-indicator or with a pH-neter,

: Romark_._

i The practical advantage of this nethod lies in its simplicity

! and rapidity. Presh m-at should have a pH lower than 6,0. Fres»
! meat with a pH value between 6.0 and 6.5 should be rejected and

subnitted to a further cxamination (21). A pH value higher than
6.5 18 an indication of the animal being Physically exhausted or
suffering from a long and tircsome sickness before slaughtering,
A great disadvantage fron using the method is the fact that
results are strongly dependent upon the type of the bacterial
flora and also on the storage conditions of the meat. Accoxrding
to changes in bacterial composition, packed in plastic bags the
7eat will show a lower pH then otherwvise (29),

B R e

4.2 to tion of extract releaso volume (ERV
Erinoiple
When mixed and homogenized in water or in a btuffer solution,
a meat sample of bad quality will give a more viscous mixture
than would a sample of good quality. After filtration, therefore,
a homogenate from meat with high bacterial load will &ive less
filtrate than would a semple of good quality.




4.5

[

Juny (172) har Geveloped o netlod for determining the extraet
cclenge volu-.e (ERV) atter filtiation of a meat/watuer homo-
venate, He found a gord correl tion between bV and pll of

a sample, ond thnt a (H of 5.0 vould give the mrxinum cxtract
volume, Oiher investiators hanve confi:s.cqd this finding
(9,23) cldnin .V to be more correlated to pH than te nny
o'ter quility criterion, /nd hiaving the sw.e limitationa us

the ;H ralve for r. suring qunlity.

Deteridnauion of the oxiiation-ved ction potuptial

Principle

Biactorial growth will reduce the oxidation-recaction potential
in stored meat., Mearurc.ent of this potential Las been suggested
o8 an evaluation of mcat quality.

Reunrkg

Usually it is considsied ¢ifficult to determine the redox potenti:
in ncub by direct meas .acuents, althouzh sueh rothods have been
sugested (10). Hovever, mrny of biccheaieal methods for deter-
nining meat quality use 1 redox indicator with a ehange in eolour
acoording to the potential value,

water-holdi ap:
Prinpiple

The water-holding capacity (WHC) i3 the ability of meat to hold
its owm or added water during the application of pressurs or
mincing, WHO has its highest value imucdiately aiter slaughter-
ing and is gradually decreasing during storae (11) and scveral
methods for measuring it has been sug.ested.

Regarkg

Determinatiomn of WHC is widely recommended ard uscd for evaluatio:
of meat quality(ll), It is demonstri.ted, however, shet roproduc:
results ean only be obtained when the experimental conditions ure
fully stendardised (9). In esch case sample should be drawm from
the same muscle, To avoid dehydratiom the deteruinatiem should
be carried out immediately after drawing the mnnple, These cond?-
tions are limiting the practical use of the method,
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1.

AL ot Vepetable oods

Introduction

ingearch on methods for detecting spoilage in fruit and
vegetable foods has been less tham in foods of animel ori-
vine The renrnon for this may be that fruits and ve ctavles
are supposcd to be of less potential health hagard than
:nimal products. lovever, from the quality point of view
the nced for such rcthods is just as great.

The literature indicates only a few nicrobiological and
chenieal rothods for this purposee A review on chemical
indieators for quality control of fruit and vegetable pro-
duels lias been given by Flelds (7). Cowell and Morisetti
(3) have sur red up what bas boen done on microdiological
techniquese. Recounended nethnds for the Mierobiological
Exaninntion of Foods (1) glves some nethods for fruit and
vegetuble c¢xamination. These will not be mentioned here.

2. Microbiologica} lMethods

2.1 The Howard Mould Coun}
Principle
The sample is placed in a "Howard Cell" consisting of
a graded slide supplied with a cover glass, Filanen-
tous fungi are counted by microscopicsl examination of
at least 25 separate fields of view. Results are read
as number of positive and negative fields (8).

Remaxrks
The reliability of the Howard Mould Count has been

wvidely discussed (4). It is, however, generally agrced,
that a relationship usually exists detween the mould
count and the proportion of spoiled, rotten or aoMly
fruit used in preparing a product. Certain factors

ean operate and cause this relationship to fluctuate
between wide limits, Buch factors are: Nature of
spoilage and variation in mycelium formation among
nould species, as vell as manufacturing eircumstances
and senitation conditions on the processing site.




AR cicis A

For the j:ovirion of corslst nt (24 1¢1in 1c 1aoalte,
tho method requires an experic 'ced anulynt. Thero is
often lick of agreenernt between laboratorien enarliy :
the puue niaterial (17).

In rpite of 4ts 1initations the How:xrd Mould Count ey
in rany countrice, an nfficisl method for cviluc tins
the qu:lity of tomato products.

?+2 The samplo fncubation rnthod

Principle
A few lundred individunl sarples (fruits) :re jiclcd fio .
y a 1ot, Ench fruit s sirface steriliwed vith sulptur

dioxide and incubated for a week to ten days., Vigsible
infections nre then counted.

Rem;‘rkg

This technique for forecasting mdcrobiand spoilape is re-
ported to have been uscd in (vples wnd grapes (14) vhere
nunerous controlled tests have shovm remnrkable consiston-
cy between forescast and nctunl delay which developed in the
sarpled lot during three to five ronths chilled storace.
The method 48 used at fruit procecsing plants to pick ot
strongly infected lots for repid use.

3 . Chegcgg !!e ﬂlgd‘

i 3.1 Detcrnination of ucetylmethylearbinol (ecctoin) and

‘ Prinoiple
Hmy microorganisiis osn form agetylme thylerrbinol fiom
aoetaldohyd, while diecetyl nay arise in the fermentation
. of suorose via acctylmcthyloerbinol.A Both coupounds give
‘ positive tests with Vo es-Pros-kauer reagents, wvhich are
1) elpba-napht-1 dissolved in cthyl #lcohel :nd 2) cr« ~tine
dissolved in potassium hydroxide. When thece reagents ..re
1 mixed with either acetylmethylourbinol or discetyl, a red
colour develops (10).

»h

E




3.2

Ioar’g

Acetylmethyleurbinol rnd diacetyl have been used as ahic:icrl
irdicators of microbiological quality in meny fruit products,
Fields (%) reports it ss a valuable indicator in evaluating
qunlity of apple juice, and Holek and Fields (13) have shown
thnt it nlso can be used as an index of quality in applpy
Jellye It is also rcported that it has a potemtial for use
as an indicator of nierobiological quality in orange Jjuice
(11). Ome disadvuntage of Voges Proskaver reaction as qua-
lity indicator 1is that some rots have been found to contain
little or no acctylrethylcarbinol unile orange Juice from
organolepticully sound oran _cs has been found to give a po-
sitive resction (6,2). DBuzctcrial flora, level of oxygen
and type of carbohydrafe picscat niy elso iniluence the
results (7).

The method described by rFields (%) involves large samples
and a sotiewhat conplicated distillation technique. For
routine industrial quelity control, a fuchsin-SO, test for
detecting spoilage (15) should be considered.

De tion of 1 alcbho

Principle

Ethyl aleohol is a by-product of many bacteria, yeasts and
nmoulds, Determination of the alcohol formed can be used as
an indicaticn of microbiological quality.

Renarks
Hill and Fields (12) have tried this principle for eveluation

of the quality of apple juice. HNere, a good correlation be-
tween % rot (deternined by weight) end smount of ebhyl alcohol
formed vas demonstrated, The major disadvantage of the method
is the low boiling point of ethyl alechol (7)s Also, alcohol
formed in the raw material, very easily can be lost during
processing. Moreover, most techniques for estimating small
amounts of ethyl aloohol require a rather complicated distil-
lation procedure,




3¢3 Detercir:ticn of volatile :nd non-volatile e-l’s

Pringiple

In fruit and vepetabler, succinie, lactic, ncetie und
formic ucids we formed as a result of ricrobinl bio-
rynthesia, Besides, golae¥Woronic acid may he forn-d rg
a bre«l:dowvn product of jectin., In yrineiple, 'herefore,
nll thene rcids can be used ss indicators of nieobinl
qurlity.

Remgk!

Hurris (9) has shovn Lh:t the increase in i, lactwonic
acid in apples is due to (,-1:cturinire of : icrobial
origin. In rotten fruit he round the sicunt of galactu-
ronic acid to be sbout 20 tires higher th:n in sound
fruit. tills (16) suggested galacturonie acid as an in-
dex of quality in strewberry juice. suceinie, cetic,
formic and lactic acids have all beon concidered as

chomieal indicatore of quality in different fruit and
vegelable products (7). In vost cares, however, corce-
lation with wierobial queality is not yet established,
The posnibility of loseing some or all of the volatile
scids during processing also limite their potentinl as
chemical indicators of microbial qunlity,
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1. Introduction
Proper hyiienic conditions are an sbsolute requircuent for
producing food of a go~d quality. At every ntage of pro-
duction, necessary steps must be taken to prevent outgiovth

of nicroorgmi.ms and spoilage and the hypicnic corditions
will have to be controlled by meuns of adequate znd suit.ble
pethods. In nost cases, a visual ingpecticn is insufficiont
to evialuate the hyiienic conditions. The inspector necds

some extra tools for his wor<. He neceds ncthods to detect

the mioroorganisms eye cannot see. Recently, scveral metheds
have becn amnounced for this purpose, and several authors have
been reviewing this sudject (12, 13, 14, 26).

In the following, a short survey of the most zpplicable mcthods
. for sanitation control in the food industries will be gurveyede.

f 2. The gwab-rinse technique

21 Upe of cotton sWabs
Pringiple

A surface of nowvn size is carefully rubbed with a sterile
cotton swedb, previously moistened in sterile water. The
tip of the sweb is then aspptically placed in a tube con-
taining a sterile diluent, the tube is vigorously shaken
and the rinse fluid is plated with an appropriate culture
nediuym.

Remarks
In meny countries this technique is today widely used for

estimating surface contanmination. It has, however, some
dissdvantages. Experience shows that it is a pooxr corre-
i lation between the microbiological contamination present
and that recovered by this method. (11). lMoreover, two

4 ohniitts will not use the swab in exactly the same way
with respect to speed and pressure, and this will influ-

ence the results.




2.2

Ty o h a7 w0ise suoling, a netal stencil vith a squrrve design
of '1.0.n srizo is cormonly used. Stardird Methods for the Exa-
insLion of Dairy Products (1) suggoests using the sanc swab on
5 areas of 8 nquare inches ecach.

lort surfoces have a rather unoven distribution of bacteria,.
‘merefore, it has becn suprested to rub off 10 difforent arcas
of 10 cn2 cochy using different cwabs (17). The bacteria rec-
roved vould then be transferred to the surfuce of a rigid apjar
c1ant by wiping theo exposcd sides of the swub directly onto
the njar. Aftser incubetion, the slants would be grouped ac-
cording to ihe numbers of colonies formed, and the average

10 ber of colcniesiith its standerd deviation would be deter-
1 ined by ~lot'ing the distribution on a special probability

TapCTe

Use of culeiun alyinate swabs

Priuciple

Swabs composed of calcium slginate wool will disesolve in dis-
tilled water or in Binger solution., The nicroorganisms en-
trapped on the swab will thus be freed wid the rinse fluid nay
be plated as previously described.

Reizarks

Vhen first described (18), this method was sald to pive hicher
recovery than by using cotton swabs, Other investigators (3,5)
have not been able to confirm this findings., There are also
results shoving that the alginate may be inhibitory to sone
mieroorganinns (27).

The r£wcb methods have other incorveniencess With respect to
speed and pressure two pcople vill not use the swab in exactly
the same way. To eliuinate this weakness, Reuter (23) has de-
veloped a cort of trigger consisting of a cylinder with a piston
connecved to a spring. A plece of alginate wool is placed under
the piston. By delivering the piston, the wocl is brought in
contact vwith the samplirg surface at a constant pressure, Using
this technique, Coretti (11) rccovered 85% of a knowvn bscterial
popoulation on metal surfacesa.
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2 Pince tr::ts

S

Princinle

An srca of known size 1is iversed in a sterile (luid vhich
i then agltated either nanually or vochanically. To de-
tect tho rdcroorgunisns, the tluid is plated with an appiocp-
riate culturc medium,

Renarl:s

The method riny, vithin limits, be applied for use on lorge
or stationnry surfaces only, I'or srmitition control in

food indugstry, thercfore, it is of uinor iuportunce. Sore
Investinators Luve conpered this nethod with a dircet surface
u,or Plate retholy fd found it to (ive rather high »ut not
g0 sdcurata :icovery sesults (2). Clirk (9,10) has developed
a rinse cquiprent by which the rin-~e fluid is collected in
¢lasres, whercupon plating is dono cubt of these rlasses.

Different n~tl.ods are propoued to ::vold the rather laborious
traditional dilution . nd plating tcchrique. Adjusted scopps
! may be nsed to plnte exact quantities on solid rcdia, or the
! rinse fluid nay be membrane - filtered (3,15). On heavily
infected surfaces, even diroet microscopic exanination way be
{ carried out (8).

4, Aper contact mothods
4,1 Contact plato methods

Principle

Microbial contaidnation on s rfiaces nay be denonstrated
i in pitu by a direct surfice uur plate method (DSAP)
{ described by Angelotti et al (2,3). A sterile agar medium
is poured on the surfuce areca to be sampled and left to
] solidify, the agar slab Veing protccted from additional
i contanination by a suitzble sterile cover. Upon incuba-
H tion, the colonies at the agar contact arsas are counted.

Remarks

In food industries, most surfiaces for exenmination are
fixed and difficult to incubate at proper temperatures.
Application of the method is, therefore, somevwhat linited.

Moreover, the method can only be applied for use on plain
surfaces, A nodification has been Jescribed where a
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4.3

ilrce of ciuvze 18 placed in a Petri dish, ends out on esch
side, ro that the solidified agar may be moved out of the

dish by handling the gaure ends. After being exposed to the
surfuce of cxamination, the agar is brought back into the

dish fer ircubation and oxamingtion (24). In another tech-
rigue (1) the sger is poured into plastic ba:s, the dags
retled tnd the agar allowed to solidify. When sampling, the
buw; is cut open in one corner and the agur exposed to the con-
tauinated surface,

ihe o er syrinfe method

Principle

An opcneended syringe is filled with agar, vhich is exposed to
the sanpling surfice by prescsing the pigctons The contaminsted
agar surface is tlien pressed a little more forvard and an agar
slico of about 1 cm thickness is cut off. The new agar section
is ggain exposcd to the sanpling surface and the procedure is
repeated. The agar rlices are collected in Petri dishes for
incubation and exauination,

Renarkg

The ncthod, ori;;inally described by Litsky (cited by Walther
(29)) is a precursor to the agar sausage method, It is :. dis-
advantageous because of the need for a series of syringes which
uakes practical srnitation control scmewhat complicated snd ex-
pensive,

The arar sausare method

Principle
Ager 18 filled into artificial casings to make agar sausages.

Theze are sterilized ond the agar is allowed to solidify. When
used, the end of the ssusage is cut off with a sterils scalpel,
the agar extracted from the casing by slight pressure, and the

exposed agar pressed sgainst the surface to be sampled. A thin
slice, 0.25-0,50 cm, i8 cut off and transfe.,red to a Petri dish
which is then incubated. Bacterial colonies on the surface of

the agar slant are counted.




Rf.'rn']rksz
fhe agar sausage ncthod vag originally developed 2ad descrived

by ten Cate (7). In the last 8-10 yeurs the method hrs had a
videsprend anplicution., In Scondinavia it is used for routi:e
cudtary inspeetiona in slaushterhouses and in recat procrucning
ploats (19, 20, 30) and Duteh references are also repo:ting its
urefulnera (6,22)e  Apar courages conbaining ccelective bicterinl
culture vedia (line Cunkeys substrate, plate count agar, nvoiiinol
galt ar:r, coheuriud reltose :or) wre nou courercially
availuble (#).

The sunb preccure 1-2thod

Prineiple
A picce of cloth is stretched on a cylinder vhich is wettcd and

therei pon rolled over the sepling surface, The contanincted
cloth i8s tliereafter r»1lcd over the rsurfrce of a suituble ager
rediun end the agiw incubat:dl ard exrained,.

Reuarksg

‘"he swab pressure wetliod has not given wore reliable results then
the different contnct plate retheds previously mentioned., Greene
(16) vho descridbes the ncihod is nevertheless of the opinion that
it should be recommcnded for control of s mitaticn in hospitals
and institutions of sinilar }rinds,

e" 1..-thod

A plece of stic'y trpe is picsscd against Uhe sarpling moterlal
vhereafter the tape is transforred to a suituble agar sibstrate
for incubetion and exmsination.

Renari-g

This teshrique is proppsed for deimatolopicnl exauinations (28).
Conparisons of this method end clginete susb and agar sausaje
method have shown good correlations hetivcen "sticky tape" and
a,ar sousage nothods, vhile the sl ineto suud technique guve a
comparatively much hi_her recovery count. (22).




The filter paver nethod

Principle

A tembrone filter or an ordinary filter paper 1is
ex;2ccd to a contaminated surface, whercafter the
filter 18 trin:forced to a ruitable dilucng for
ploiing with sn appro;ri: ‘e culture redius,

cha*‘k!

When first dev.lo;rd, thio nethod wes intinded
for countin; nicroorziiiisus on meat surfuces (25).
Besiden, it 18 nisted that it would also be a suit-
able r~thod for sinitation control of different
equipnent in thre food induntrien, Hovcver, as sueh
it has not yet had any sipnificant irportance.
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OUKVEY O Lik1i0BS POR DuTENGINALION OF WAVILG ACLIVINY
IN FOOD

Introduction

The water nctivity (AW) represents one of the nain
factors dcleimlning the degree of nicrobiolosical
activity in food. Esech microorganism has itsg par-
ticular Av-linmits for growth, and by changing the
Avw, the food can be preserved or made more perich-
able (4). A sufficient low Aw will effective
preserve the food irrespective of factors like pH
and tenmperature, According to Norwegian official
regulations a food is considered perichable if its
Av 18 adbove 0,90, and U,5, Food and Druy Administra-
tion exclude from the definition "low scid food"™ any
product with a Aw of 0.85 or less (1).

It is, therefore, of greut importance to be able to
neasure the Aw in food. Several methods for such mea-
surements are desoribed (7), including determination

of vapour pressure in vecuum end sir, determination of
osmotic pressure and measuring depression of freezing
point or rising of point of boiling. For practical pur-
poses measurements of vspour prescure is most convenient.
A short survey of different methods will be given.

Isgpeistic equilibration method (L:ndroch & Proctor)
£xinciple

When $woc semples with different vapour pressure are placed
in a closed system, vapour is distilled from one sample
and oondensed on the other until equilibrium, In this
method loss opfiain in weight in a series of samples sre
registered when placed in a closed system over sulphuric
ascid solutions with known Aw (3). When applying this
principle the sauples must all have the same weight, the

‘same humidity and the same surface aroa.




Remrrk8

During many years thin was the rost conaon method for Aw
reasurements in food. It noeds only simple equipmont and
cive results after about 20 houre of equilibration. How-
cver, it is rather laborious and not very convenient for
roatine analysis of scries of samples. It roquires a sam-
ple naterial of at least 200 grams and the sample must be
hoto;enized as to give portions with equsl welght, humidity
and carface area,.

when crlceulgting the rosults, a graphical interpolation me-
thod is counonly used. By this meouns very exact unswers can
be interpolated. The accuracy of the method is, however,
dependent on how nccurate one oean regulate the Aw of the
sulphurie seid solution. Cxperiments (9) indicute that it

is very difficult to esteblish stable und accurate relative
buridities at high levels end that equilibration methods are
not well suited for Aw above 0.95. The results from research
on tte graphical interpolation method show that this method
gives accurate and reproducible results only when Aw is below
0.90. Most foodstuffs have a water activity above this limit,

3, Filter strip hyprosocopic method (Kvaale & Dalhoff)
Principle solution

A saturated aguous Af a calt will, at a yiven temperature,
naintain a constant huridity within a oclosed space. By proper
selection of salts a humidity range from Aw « 0,20 to Aw e
0.99 can be covered., In this method, strips of filter paper
are impregnated with a series of salts. The papors are left

. togither with the caumple in a closed space for a preset
period of time. After this exposure the state of the test-
strips (whether wet or dry) is used as an direct indication

of the Aw of the seample (2).

Remarksg

The method is simple to carry out, it is inexpensive, reprodu-
cible and sufficient accurate for routine Aw measurements in
food (¥ 0.01). Its simplicity is convenient for large scale
experiments and industrial quality control and it is not




& i .

ol e

e

RN, . o s i It S - R 0

sl e A et~

destiuctive to the sarple,

Chan;os from dry to wet state is ususlly easy to observe,
Precuutions should be taken, howcver, not to use nslts viich
nre able to crystallize with different amount of wator of
crystallisation, In suvch canes the filter stiip t-y eont:in
a nixture of :olt erystals und thoe test becones uncert-in,
0riginally ihis rethod wes develcoped for Au nesmareucnt in
the reg;lon A 0,20 -~ 1,00, Sclection of other salts vill

1 e it ,o0p5ible to use the mime technique at avy lunidity
tntcrval and to cover the Aw sccle from 0.20 to 1.00 (2).

Mechnndce Hyjrometrie Method (Rodel & Loisticr)
Principle

Hechanio hygrometers :re instrum nts which nechinic register
dimensiomal ohanges in natural nnd/or synthetic materials causcd
by chunges in huricdity. kiddel & Leistner (8) huve developed

a principle where a biuetallisc thermometer end a mechanic hy-
prometer is fitted insicdo the 1id of a metal box giving space

to about 100 grams of senples, After incubation until equilib-
rium, the Aw of the suzple is dircctly read from a scale in tle
1i4. A oorrection table mukes it possible to perform ucaswie-
uents in the range of 17-25°C,

Renarkg
The method is eonvenient for routine measiurevcnts. The
equipuent needed is rather inexpensive. The measurements are
easy to perform end experienced operators are not needed.
Fore mor accurate laboratory unalysis the method hag sone in-
convenienees (10). Reproducible rescults are not obtain-ible
with mox® than two decimals and celibration of the instrument
1s somewhat difficult to perform. It is mentioned (8) that
a calibration every month would be sufficient. Experience
has shown, however, that this is not enoush &nd that one
calibration every week may be needed (10),.

In sphte of such deficiencies, the instrument nuy be a ood
investment for industrinl quelity control.




6.

Electrical Hifroumctric llcthnd (uina Equi-hx(,rgggoge)

Principle
Electrical hygroumecters are hygrometers which depend for

their action on the changes in electrical parameters of
certain substences accompanying variations in relative
humidity. A typical sencor has a 1ithiu® . chloride hy-
groscopic film coating a bifilar-wound, noble-netal
resistance elemont (6). An instrument for measuring

of Aw in food according to this principle has been
devdoped.

Renvrks

The instrurcnt in question is Swiss made and marketed
under the nane Sina Equi-hygroscope. The price is about
us § 5000.

Norvegien testing of this equipment has not given result
in accordince with the statements given by its producers
(10). The instrument is very ssmsitive to small changes
in temperature in the air around the sample. This is
oritical because a 1°C chenge in tempersture gives a 5%
change in relative humidity. The equilibration takes 4
hours which limite its capacity to a few samples per day.
According to the same tests, reproducible results are not
obtainable with Aw of uore than two decimals.

Point Measur Mot
Prinoiple
Dew point is the teuwperature at which the partisl pressure
of vater in a gas is equal to the saturated vapour pres-
sure of vater. A further release of moisture into the
space, or a decrease of temperature, would csuse oconden-
sation, or "dww" to form. The dew point of a gas is thus
a measure of the moisture in the ges in terms of the
partial pressure of the water vapour,
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Ronorksg
For measurenents of Aw in food this p.inciple wsg of little

inportance until in 1972 kidel ond Leistner develojped a ope-
cial test chouber for an Auerican equiprient (D:w Poiut Hy ro-
_cter lodel 880, produced by EG & E International, Inc.).

The mcasurencnts with this equipnent ere corparatively accu-
ruto and reproducible but this method slso rhows n few incon-
vnaniences, Of groatoot inportarce is to be able to ircad wccu-
rate temperatures as woll as the test chumber tenperaturce as
bhe dew joint tempcrature. On the present availeble equipuent,
the rcalc for the dew point thei orcter is to suall and narrow
cxuct readingns. The capecity of tle equipwcnt iz lirited.
Jortholt (5) has, however, sugiected a rodificetion vhich al-
lows several scamples to be exanined at a tine.

For rosearch purposes, whers an zccuruscy of Lhree ‘ecimals in
Aw-rieasurenonts ere requircd, this cethod seems to be the best
one (10).
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sLOVEY GF JEIHODS FOR DETERNINATION OF XAT IN OLID :0ODS

1, Introduction
Various mcthods for the determination of fat in s»olid
foods are reported in the literature. The different
techniques comprise gravimetrie, volumetric and rethods
based on chunges in physical properties due to preserce
of fat in a selected solvent., In most lahoratorics the
fat content in a food sanple is deterwuined gravi.ctrical-
; ly according to ‘oxhlet method. The Assoclalion of Offi-
1 oial Agricultural Chemists states this method as official
for determination of crude fat in meat, fish,cereal foods,
cacao bean snd its produot and grain and stock feeds (2).

Although this method is accepted as a reliable reference
nethod, it is rather complicated and time concuiing. From
a routine control point of view this is of preat inportance,
and for such purposes several more rapid and simple methods
have been developed., Most of such methods hava, however,
striot limitations for use, and the choice of nethod should
in each case depend upon the grade of accuracy required as
vell as of the personnel and equipment that could be made

% available., In the following a short survey of suitable

' nethods for deternming fat in solid foods vill be given.

4
i 2. Grna ¢ Methods

| 2.1 Soghlet method

Aﬁ%ood sample is accurately waighed and then dried in
an alr oven at 100°C, The dfied sample is placed in a
Soxhlet apparatus, extracted with petroleun or ethyl
ether, whereafter the solvent is distilled ~ff, the




L 1e Jried ab 100°C to constint weight and then weighed.
Mo difforeonce in weicht (iven the ot of fat in the

i a

coount of foodastuff anelyzed.

Reonarks

Lo onrlier rentioned, this method is generally accepted as
a relioble reference nethod for the determination in foods.
It has, loucver, a fow inconveniences. It is rather time
consuin_: the oredying of sample takes from 6 to 12 bhours
and for roust foods thae extiaction will require about 12

hourg,

The solvents that are used are extremely volatile and in-
flanm:ble :nd it i3 essential that all joints of the appa-
ratus are ss tipht as possible, and a good fume hood is re-
quired for the extrsction and cvaporation process.

Several factors deternine the completeness of extraction,
and the period of cxtraction depcnds upon them. Since the
conditions of extraction for the most part cannot be defi-
nitely ascertained, the period of extraction is usually
left to the discretion of the analyst (8). The method,
therefore, requires skilled and experienced laboratory
personael,

2.2 Ultra-X-determination of fat

Principle
A special instrument, Ultranat (3) is developed for de-

termination of moisture, fat, ash and protein in solid
foods, For fat deteruination a s.nple is placed on a in-
built balance under =n infrared laup and dried to constant
weight. The dry material is then extracted with carbon-
tetra~chloride, and the solvent is decanted off. This
process is repeated five times wherecafter the residual

is weighed. The difference in weight between original
sample and last weiphing gives the fat content of the
sanple. By the use of a quick-ashing equipment, values
for ash and for protein (by subtraction) can be obtained.




Remarks

The method ip dcevels;cd 4n fervny rnd ia ok prerent widely
uned an a rapid routine mcthod in the qunlity control of rcat
and neat products, Although geveral woriers have de~onstrited
good corvilation between results fiom this nethind and Soxhict

method (4,9) it is not yet recoynized as an official vethod
of food annlysic. It is a rapid methind, urually the drying
to conctant welght tiles about 15-20 rinatess The technique
1s altost cntire mechunicnl wnd ders not require highly ex-
perienced operators.s  Becuauge of these convenicences, the
method is especislly suited for in plant quality control
purposes, firat of »1l for the determinntion of moisture
but also for fat, ash snd protein,

2.3 Gravinetric determination of fat in meat mixturecs

Principle
Animal fat has a lower spccific pravity than that of pure

meat, The exact voluric of a nixture of fat and reat of a
nown weight will be zn indicator of the fat content of the
sample. This volums can be measured by estimating the head
space over the sample when placed in a closed container of
constant volume. In this rethod the head-space is filled
with water and the weight of the water is taken as an estinate
of the fat content of the sunple.

e AT S . i 8

not easy to estimate the fat content of each batch., Therefore,
it may be difficult to arrive at the right fat content in the
finished product. This method, developed at the Danish Mcat
Research Institute (9) is, above all, intcaded as a rapid,
rough method for analysis of batches of peat trimmings.

The equipment needed for the analysis consists of a balance
(up to S0 kgs.), a vacuum pump and a rigid container (20-30 1)
supplied with a mechanism for air tight closure ond a 1id with
a tap. The fat content is determined without previous mincing
or homogenizing and the sample ¢an go unspoiled back to its
original lot after the exuuination. Diagrmus are rivin shoving
the relationship between specifif eravity emd fnt enntont Q)

Renarks
; Comminuted meat products aro generally munufacbured by chop-
i ping and grinding various batches of ueab trirmings. It is

o OV v e
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GorLer et hiod
Princirle
ihe r.r, le is dierted with rulpharic acid in a buty-

oo cter, the ot is sceperated ind voluretrically r~o-

puteds o Soront types of butyroneters can be uped tor
fot dot-.7.i. bLiun in solid foode, <he procodure and

the Teoi.li:n s of results will, houevery vary iccordinglye

A
Reme " s

——— - . -

'is del. iu-tion i3 recognized as a standard method
for 11 i.ds of driry productis (2,10) and special bu-
tyco -t 3 hwve boen developed for checse, rilk end

erertie A o ted Lo other jrodvcets, (ood results are re-
portcd f1om anulysis of meat and r.cat productls (12).

One (reut odvertage usiayg this method is that series of
senples cin be ox uined st the came time. The method is,
therefore, pivticularly suitable for in plant process con-
trole.

It is, hovever, not fully satisfactory for products con-
taining cerasls wid spicese  Such products require a long
seid digction vliich often gives a dark fat column, diffi-
cult to rced on the scale.

3.2 Modified Dabcock liethod

Principle
The sauple is digcsted with a reagent prepared by mixing

equel volumes of CHBCOOH end H«<10,, vhcreupon the fat is
volunctrically ueasured in a Paley-type Babcock chcose
bottle.

Renarks

The Association of Official Agricultursl Chenisis states
this method us official for fut determination in fish,
spplicable to rav, cenned end frozen fish (2). The me-
thod is very similar to the Gerber Method, having its
advantaces ond inconveniences. The Babcock cheese bottles
are, howcvor, not as easily available and as practical

in use us ere the butyrometers uscd in the Gerbdor Method.
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{nti.nds bancd on chonce in phiyrical properties
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4,1 Chonres in refructing index in a solvent

4.2

Principle
When the fat containing food somple is dinsolved in

a osuitable oolvent, the refractive index is progrecs-
stvely reducel, The fut may be extructed from the
naiple by heating with the solvent before measuring

the refractive index.

Renarksf

According to this principle, methods Lave becen deve-
loped for ectimating the oil content of a variety of
0oil bearing secds and firuits (8)e A lot of solvents
have been proposed for such determinations, of which
Halovax oil ( < - monochloronaplitalene) is found very
ruitable (13)j3the accurccy of the method depends on
tho accuracy with which the product and the oil is
meusured out and the cccuracy vvith vwhich the refractive
index i8 read. Ususlly tlie results are in good agree-
ment with those obtained by the ether extruction me-
thak. The method is more rapid than most other methods
and for this resson is now widely used in industrial
control laboratories. Tables or charte for conversion
of refractometer readings to fat conteats are available
for avocado oil, olive oil, coconut oil, sesame oil and
sayabean oil (8).

Chansres in specifie gravity in a solvent

Principle

Total fat can be neasured from change in specifie
gravity of a suitable solvent, Both carbon tctra-
chloride (7), dichlorobengene (G) and triclorethylene
(11) have been proposed as such solvent, In the FOSS-
LET modificetion the sample is extracted vith tetra-
chlorethylene and specific gravity is measured by a
thermostatically controlled electronic device with
digital read-out. The reading is conterted direct
into oil or fat per cent using a conversion chart (1)




Renmryt' g

The sccuracy of this riothod is limitcd by the availability
of the solvent, incomplete extraction, nnd by the magnitude
of the dec1~asc in specific gravity on solution of fat which
is deternined by difference between <pecific gravity of rol-
vent and £t and nature of solution, The producera of FOSS-
LET clidn a standard deviationm ¥ 0,21% from Soxhlet Methnd
in the ren ¢ of #-14% fat. The deteruwination is rapid, nl-
lowing 8-10 tests per hour (l1). Total cost for necessary
equipment (including dbolance with % 0.19 accuracy, waste
container :nd waste bin) is amounting to about &£ 20,000,
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Introduegtion

In rony foods texture is a prinnry ciriterion for consurers
cseptance, and ) ~re is a need of n~thods for urcasuring food
te tures Sunsory asessnents - orgoaoleptic tests - may
provide the evalu:utions closest to thut used of the consuncr,
but such 1 ~thods i1l »lvays hove the vieakness of being depend-
cnt upon villiyn, ness and attitude of the tecter. They may &lco

be very exroneive to raooas routine tests

There is, ther fore, a nced for objective methods of accurate
and reproducible texture ncasurenents, nnd a lacge number of
inctresonts Yoove been developed for such purpores (7, 9 15).
The instrunents cither measure the force required to cut, to
copress, to chear, or the total work of compreasion or pulling
$he test materinl aport. A survey of the ditfercnt methods will
here be given.

Sheor press rot).2ds

Principle

The consistency of a product is meusured by first compressing
and then sheuring *'.e sauple. This application of conbined force

stimilates the action of humen te-*h while chewing.

Lquinuent
Instruments as the tenderoueter (8), the maturometer (11), and

the lTamer shear press (6) work on this principle.

Proczdure

a. The tenderouncter,
The grid ass.wbly of the tenderoueter stirmuilates jaw action
in that the lower and tne upner scts of grids vre hinged
together. In contrast to mouth parts, here the lover set
renains stationary wiile the upper grids rotate from the
comnon hinge. The sample — ploced between the tRo sets
of grids — is I 'rst compressed and then sheared with parts
of the raterial extruded shead of the rotating (rids. Power
is provided by means of rn electric notor and a hydraulie




b,

Ce

ssrtens The force required to shear the s le is sloim by
a pointor synchronized with counter veiphts,

The_maturometer
A group of 25 rods travels through the nass of samplo until Uy

press through nnfching holes in the bottom of the cylindiic'l
cupe Powor i8 anplied by band through the rotntion of a hiu le
and gears with force down the cylinder, to the botton of wiich
vhe rods are attached. Porce required is indicnted on a lycrou-
1lic geure which 18 attacled to tle top of the cylinder.

Tha Kroner cheer ninsg

"“he basic unip hore consists of a hydraulie drive syctem for
r.oving of a piston at uny predetermin«d rate of travels FPouer
is obtained fron a geab puup driven by en elcclrie rmotor. Ilca-
r~ironents of force is provided by the compression of a proving
ring dynamometer, and different rings are avuilable capable of
providing ranges from a maximum of 100 pounds for rulatively
soft materials to GOOO pounds for hard products.

Renarks s
The tenderometer is widely used all over the world (5, 12) to |

nccsure raw pea quality. It is precisious and gives a hiph cor-
relation vith slcohol-insoluble solids of the proccssed product.
In nany countries, at prescnt, the price for peas tc farmcrs is
colculated according to the tenderoueter velue at the momnent of
harvesting (12).fhe naturometer is also developed for reasuring
the maturity in peas its use, however, has been linited to
Australia (10) and to Bouth Afriea (13).

The shear press 18 a more mltipurpose instrucent. It has been
applied to the measurement of texture of a varicety of products
(1a).

b. Popotrstion methods

Pxipciple

The pressure required to cause a plunger to penetrate into a
material is used as a measure of texture, and spccial penetro-
moters are constructed for such neasureucnts.




.
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A conplete penctroncter as delivered from Scamer & Runge kG,

besling conwists of

1. Fenetroneter st-nd coz;rining: pcnetroacter table, bracket
support, indicntor assrembly.

2., Penctration : pnratus conprisings penetrator, plunger, lo:d

welipghts,

Procedure

The penetrstor is adjustcd on top of the raiple surface, the

suiteh elock is wound up and tl.e lever releuscd. by this pro-

cedure two operations will bte controlleds

1. The pencirator will drop frcely for the present period of
tine, and

2., ot the end of prurtrution time there will be en automatie
stop of the dropping motion.

As a general rale, tho celected penctrator shall be allowed to
penetrate into the sirple under specified test conditions and
over a specifiel period of time. The penetration depth is read
in tenth of a millimeter from a gradunted indicator dial (1).

Remarks

Penetrometers are widely used for the determination of fruit
mathrity (4). A specially designed Ridgelimeter has been deve-
loped to measure the firmness or "sag" of a Jelly (2). Using a
formula with specified proportions of ingredients, this method
18 used to deternine the effect of pectin (peotin grade). The
"seg" is then converted to grade strength of the pectin by re-
ference to & graph calibrated against the apparatus,

INSTRON - measurcments

Principle
The Instron apparatus for food textural neasurecents is an integ-

gated test system that cun bo sdapted to shear press, compression

or penetration functione. By sensitive electronic force measuring

and selectable testing speeds it can perform all common food
texture testse.
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Unfortunatecly tho Instion ledel 1026 vhich the Center }rg
juichused for textlle teooting cinnot be used as a coijrco-
<ion v.ening excnpt by the unc of s:eciusl courreccion ¢ oy
which ure not cuitsblae for food testinge Instron Linited
seco nienda o ryecicd nodel (Instron 1140) for food testin:.
tis is a co .ression nuchine supplied with Kraver Shear
Cell, llmnci: Ynylor Probe, comrescion Anvils, Buck ix-
trusion vell wnd Uprnor Brateler Mert Lhear. UYhe resulis
are reco:ded on a built-in syn.hronously driven iccorders
Comy;arod with othur tests, Instron gives the uost accuruue
ard roproducible results. Tlo incorporation of electionic
1oad geig) g with strein gaa e load cells ellows forces
ocecurring tluoughout semple ccforvwtion to e nccuralely

cenoed, e recorder gives e complete plot of specimen
behaviour rather then a single pesk value,

In food rescarcii Inciren uenr.:(uents rre 1ecopnivel a8
a reference o'~ 1. for evnluciion of texture nnd today
rost food rosearch institutes nre ecuipped with this in-
strunent, (3)

5 leferonces
1. Anonymoust 1957. General ilinte to Ivnotration Prectice,
Sommer eud Runge kG, serlin,

2. COI' R.E. Imd ﬂi[;by. R.n.' 19"4. ?C'Okl Irid.. l_(:‘_" 4‘41
5. Ibcher. Po' 197"’. 301. Tec’)DOI L'e[:l. 1'.li1.‘cnti, _lt. 19,
4, u&lller’ ﬁ.ﬂ.l 19“1. v Dopt. ALI'Q' Circe. 62 ’ 1

5. Joslyn, M.A.1 1970. !licthods in Fovd /Znnlysis dnd kd.,
Acadeuile Press, London,

6 Froner, A. and Als: 1951, Canner 112, 34

7. Kremer, A. and Twigg, B.A.11959, Advanc. Food, Rese, 9, 103

| 8. Martin, ¥, licKs 1937, Conning Trale, 59, 7

n ' 9, Matg,8.A.1 1962, Food Toxture, Avi Iubl., Westport, Coun.

ng ©  10. HMitoholl, R.5. and Lynch L.J.s 1955, ool Proc. Quert, G, 42
i 1le Nitchell, R.S. and Als 1901, Food Technol, 15, 415

12. Fehring, P. and Krause, H.1 19¢9. Konsorventectudschen
Handbuch, 15th Ed, Werlag Gilnter Heroel, Braunschweig.

P

13, Nortje, B.X, and als 19G3, Food Froe. Quart., 23, 52
14, lury, F.8, and Als 1964, Food Technol. 18, 377

15. Goolety of Chemicol Industrys 1960, Toxture in Food FProc.
Soc. Chem, Ind, Byrup., Hacliillin, New York




AELRENDIX B

B
- .. - e v A
-~ -y - T dawm oo 0

i

¢ ! . e
¢ /.\.M Se3303084 -00Uo% 997¢ | @

[

SevJo3owl vatuo Kic @

CFR STEETE S & S Md-L7 ».o

i
ENSUHIREE R @)

.l,
-

F IR g 4

ks

-

L UL T e N

— e eaaa—

W

N e
fM‘ Tl Soidcaced Tedns | @ Yo

R

.

. TN ’

. a 1
! .

e - -— -
s Y = TR ETT
Py p— ¥ \\
s e g
.

Q nothyy




Curinary of TeeYreiel R ork

———

A Rocornended Projran of In Ylont ality Contrnl for tlie lind rn
Conserves and Arricultural InJugstries, Dansrcus,

At the request of the Union of Food Industries a ccrprct -oive
program of quslity control for the production of various canned food
products has been prepared by the Expert. The jropram corjrices ro-
cornecndations for control of raw raterials, jroiluction steps and fi-
nal products snd nlco (uidelines for a proper control in the produc-
tion of enpty conn., The latter progrem includes techrnierl cpecifi-
cotions und quality control of tinplates, spccifications rnd control
of con laquers, specifications and control of can 13id linings and a
recounended system for routine control of can scanse.

To perform thia program, a specinl Mamal of Laboratory lethods
for Quality Control in the Syrian Canning industry h:s been prepared.
The manual gives suituble methods for determination of drained weipht,
enzyme activity, pH, total acidity, soluble solids, total solids,
moisture in dry products, salt content and 802. Lecomnendations are
also given for incubation tests, vacuum measurcmeuts in cens, micros-
copic examination of can contonts, sanitation contiol, orgunoleptic
ccntrol of food products and for control of tinplates, can laquers,
can lining compounds and can seams,

Recommended types of forus for recporting the control results are
also illustrated.

Through Production Manager and General Director of the IRIC,
the recommended progran is presented to the Union of iroeod Industries
and it is attached in extenso to the Mid Term Report from the Experte
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1, Introduction

“h~ food indurtries in Syria sre amoliorating a wide variety
of ruw mabteri-la, such as fruit and vegetables, nment, milk,
sugar, oilr, cirela, etce Imerous methods of analysis have
been | ro;osed for the cvaluation of quality in those raw
nateriale, in its processing md in the final food products.
Sor.e of th-ie etheis have becn adopted by national and *nter-
national nsacciations as official reference methods. Others
nay serve ns concenient routine rethods where the official

rothods arve (oo time consuming, too couplicated or too expen-

sive to 1un.

In the folloving recounendations are given for a series ot
unofficial retlods of food analysis suiteble for use at the
Industrial Rescarch :nd Development Center. In each case re-
ference is given to an official recommended method. In cases
where numerous officinal and unofficial methods exist special
surveys have been prcpared to clarify the situation. These
surveys are appended to this report.

Here recommendutions are given for general methods of food
analysis and for gpecial methods for analysis of meat and meat
products, fruit and vegetables foods and for the canning of
food products. A bibliography is attached comprising references
to sontrol methods in the da’ry industry, the oil and fat
jndustry, the sugar industry and in the cereal industrye.
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Genernl liethods

2.1

2.2

Microbiolopical methods

Generally, the methods and procedures listed in Recoonended
Methods for the Misrobiological Examination of Foods (1)
are rccoumended for use at the Center. Equipuent is or-

dered to be able to perform most of the techniques rien-
tioned in this book.

Attention should be paid to Survey of llethods for the
Enunerution of Micrcorganisms (13) vreparcd by the Expcrt.
Of thesc wethods it is, at the present stage, recommended

to apply only smear counts and dilution methods. If in
future, however, the Center would deal vith routine analycis
of wator, equipment should be ordered for rembrane filter

counts,

For smnitation control, a series of methods are developed
(8), of which the Agar Sausage Method for Saitation Control,
listed in Msnual of Laboratory Methods for Quality Control
in the Syrian Canning Industries (11) is recommended at the
present stage. For special purposes, hovwever, many of the
other methods tcntioned in the survey should be considered.

Chemical methods

As a general rule, methods listed in refercnces 2, 3, 5 and
15 should be chosen., Those are official recognized me“hods
and should be used as reference in evalua‘ing food standard
end for other official use. However, for routine purposes,
several rapid, inexpensive and gonvenient methods are
availsble, Some of these are given a detailed description
in references 11 and 12.

For moisture determination drying methods are recomuended
as methods of reference, For routine examination the
Ultra-X determination should be chosen. Egquipment for this
method (Ultramat, Aust & Hackmann Ko. 429105) is ordered
through UNIDO, and a detailed method description is given

in reference (12).




The Hiracta Institute has newly bought equipment for noisture
deternination sccording; to the method of Karl Fischer (6).
Lfforts should be tal'en to get cooperative experience in using

this equipment.

Deterinetion of witer uctivity in foods is of great importance.
A rurvey of wethods for snuch determination has been prepared by
the Expert (9). :or routine purposes the Filter Strip Hygroscopic
tethod (12) is rccoumended. For more accurate determinations the
Dew Point Measuring hethod mentioned in the survey (9) should be
applied. AL the wo:.cnt, however, the Center should give such an

investucnt a rather low prioritye.

Al is rmost conmenly determined according to muffle furnsce
Vi otin: ..'hodse llowcver, with the Ultramat the residue after
voistire actermination can be treated for routine ash determina-

tions (12). Accessories for performing such tests are ordered

(AR L. YeYY
Ciiavdh waed w'o.

Deternination of protvin is recommended as quoted by Pearson (15),
an official method vlso known as Macro-Kjeldahl Method, Protein
enn slso be detcrnined by subtraction after measuring moisture,
fat and ash by he Lltra-x method (12). This is a convenient and
ripid methiod and should be applied where not so accurate results

are requived,

A . .cinl © wvey is wende over niethiods for_gg_t_;_detominations in
h1id fool secduels (1C).  Pesides the cormon known and official
ceoonived cothed of Soxhlet (2), vuny new and more convenient
ot are e TeoYope e With the Ultra-X cquipuent, a I'nt
cxbrictdn Loy be doe ofter drying to constant weight (12) and a
coceinl e dpraont e doveloped (xGC-L11) for rapid determinations
in lid . Tets Qo). nig egolpent senna very well paited for
Grie s Ue il ot oot in oil woeldny ord the Syrimn oil pro-

Cooneing it o 0TS e piven an oo “o1t.rnity to become acqualn'
. . 1. q
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Deternination o chloride(salt) should cither be according to
a mercuric nitrate titration method (16), a silver nitrate
titration nethod (4) or to a potentiouetric rcthod officially
recognized by X.0.A.C. (2). Attention should also be paid to
a rapid nothod using a special patented titrator ricthod,
listed in the Manual of Supplementary Methods (12). At the
nouent, however, the venlor of the device (Ancs Co.9 Elkhart,
Indiona, USA) is on the Arab boycott list.

The most common prescrvatives in food, sorbie :cid and berzoie
acid should be determined according to methods given in the
Manual of Supplementary Methods (12). References for these
rethods are given by Welcher (17) and by A.0.A.C. (2).

Other netlhods

To couplete and to assess the wmicrobiologicnl and chemical
methols of analysis, a eensory evelustion of food quolity is
often applied. A semsory judpeucnt - or organcleptic control -
is a direct reflection of the consumers acceptance of a product
and, therefore, of great importance to the food industry. A
brief review of uwethods for orgunoleptic control of food products
is given in Manual of Laboratory liethods for Quslity Control in
the Syrien Canning Industry (11). Of these methods the Triangle
Test is recommended as a convenient anc reliable test for
evaluating differences in quality betvween food samples.

Food texture msay be tested by sencory metl.ods but also by using
different instruwents specially desipned for giving objective
reproducible indications of the consislency of a food samuple.

A survey of such methods is preparcd by the Ixpert and appended
to this report (14), If, in the future, the Center will be
dealing with problems concerning food texture, the Instron 1140
is recommended purchased. Unfo tucstuly, the Instron 1026
purchased for textile testing caonvot be used fer food testing.




3, Speecinl umebhnds for neat gnd meatb products

3.1

3.2

Microbiolozical nethods

American Public Health Association gives speciol re-
commendations for the microbiological examination of

ment and meat products (1). These should be followed.
Besides, attention should be paid to the chapter "Heat
and Heat Products® in the Survey of Laboratory Methods
for Detecting Spoilage in Food and Food Products (7)
prepared by the Expert. Of these methods the Filter
Strip Resazurin Method for Detecting Spoilage is re-
commended as a rupid method of estimating microbiological
quality in neot and meat products. The method is described
in the Hannal of Supplenentary Methods (12).

Chenical metliods ,

Determination of nitrite in meat and meat products is
described by A.0.A.C. (2). Besides a method using nitrin
(2-aninobenzalphenylhydrazon) should be given consideration.
The method is described in detail in the Manual of Bup-
plenentary Methods (12).

In chopped and ground meat product a fat determination
according to a modified Gerber lcthod is reconmended as

a rapid and convenient technique. The method is dis-
cnssed in the survey over methods for fat determinations
(10) =nd is given in detoil in the HManuel (12). For in
plant control of fat in mpeat umixtures, attention should also
be given to a non destructive gravinetric method developed
at the Danish licat Research Institute mentioned in the
survey (10). The amount of fiee fatly acids in neat fat
gives cn indication of its grade of rancidity. According
to officiel methods, free fatty acids are determined by
potassivm or sodium hydroxide titration (2). The rancidity
in animal fat can also be determined according to a rapid
method described in the Marual of Supplementary Methods.
(12). “his is a convenient method vhen time is short and
lsboratory facilitics ave linited. It should supplement!{
and not replace the oflicial recognized methods.
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Speciol mothods for fruit and vepetable products

4.1

4.2

Microbiolorical methods

Here, the methods listed by American Publich Health
Association (1) should, first of all, be supplemented

by the Howard Mould Test. This is a method described

and officially recognized by A.0.A.C. (2). Equipuent

for perforuing this test is ordered through UNIDO. As
this method neceds an experienced technician to give
relisble results, measurements should be taken so that
training in use of the Howard mould cell will be includcd
in the fellowship programme of lirs. Abeer Khaznadare

For routine exsninations of the microbiological quality
of tonatoces for processing, the Fuchsin-50, test described
in the Manual of Supplementary Methods (12) is recommended.

Chenical methods

Deterninationz of 802 should be according to the prin-
ciple of Monicr Williams, recommended by A.0.A.C. (2).
However, as this is a time-consuming and rather compli-
cated method, a simpler technique is proposed for routine
control purposes. The method is described in control

in the : . . Manual of Laboratory Methods for Quality
Control in the Syrian Canning Industries (11).

The enzyme activity in tlanched vegebables should be
checked by delermining the smounts of ca alase or
peroxidase presents A rapid uethod for the detection

of peroxidase activity is ¢iven in Mcnual of Laboratory
licthods for Quality Coutrol in the Syrian Cunning Indus-
trics (11), vhile rore eccurate methods for both catalase
and peroxidase are detailed by A.O.A.C. (2). The rapid
nmethod is recorncnded for industrial process control

and the two other methods for deteridnation of enzyue
nctivity wvhere a high grade of accuracy is required.

In addition to the methods already mentioned, the Menunl
of Supplerientary Methods of Food Analysis (12) contains a
few methods recommended in more special ficlds of frait
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and vegetable processings Gravimetric determination of maturity
(vegetablee for freezing or canning), determination of 1lye
solution strength (lye peeling of vegetables ) and a tough string
test for canned green or wax beans. Methods for determination of
pectic substances are also given.

Special methods in food canning

In Marunl of Laboratory Methods for Quality Control in the Syrian
Canning Industries (11), various meth( s for process and product
control in food canning are outlined. Recommended procedures are
given for incubation tests, vacuum measurements in cans, micros-
coplc examination of can contents, and control of tinplates, can
lacquers, 1lid lining compounds and can scams.

For use at the Industrial Research end Development Center,
equipment for calculation and control of the effect of sterilize-
tion (FO-Value) in canning has been ordercd. (Ellab Automatie

F o—-value computer with accessories). A detailed method for

using this equipment is given in the Manual of Supplementary
Methods (12). However, practical running of the instrument cus-
tomarily requires some instructions, end it is recommended that
Mrs. Abeer Khaznadar during her fellowship should be made femiliar
with the operating of the Po-valua computer,
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LUFFLIILITARY LABORATORY METHODS OF FCGOD
AITALYSIS FOR USE AT THE INDUSTRIAL RESEARCH
A1D DEW.LOMIINT CENTER, DAIIASCUS

Content
Ultra-X detormination of moisture, fat, ash and protecin.

The filter striinhyg‘oscopic nethod for deternination of
water activity food

Determinsrticn of NaCl using Quantab chloride filtrator
Deteruiination of sorbic acid in food.

Deterniinstion of benzoic acid in food.

The filter strip rezazurin method for detecting spoilage in
neat and neat products.

Determination of nitrite with "litrin"

The Gerber method for fut detereination in meat and weat
products

Determination of rancidity in animal fat.

The l\-‘uchs:ln—m2 test for detecting spoilage in fruits.
Gravimetric deteruination of maturity in vegetables

Deterrination of peeling lye solution strength

Touch string test for canned reen or vax beans
Determination of pectic substances in food
Methods of determining the effect of sterilization.
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UL A-X Doaiad JEAVION O UICLURE, FAT, AbH AliD PROTEIN

Prirciyple

A quick analysis instruwent consisting of an infra-red lamp
vwith built-in timer and a potentiometer is applied for de-
termination of noisture. Upon extraction with carbon tetra-
chloride, the saue instrunent is used to estimate the content
of fat. By use of a quick ashing equipment the amount of ash
nay be detcrmined and in meat the content of protein is obtained
by subtraction of moisiure, fut and ashe

Equipnent
Ultra-X analyzing scale with accessories

Quick Ashing apparatus with accessories
Sieve and Aluninium container for extraction of fat
Reagentss Carbon~tetrachloride

15% sclutica of magnesium acetate.

Procedure

A sanple of approxiuately 100 g is taken and mixed thoroughly.
2.5 g are weighed on the scales so that the indicator arrives
exactly at the O point. Necessary measuring temperature (voltage)
and tive are set and the infra-red lamp is switched on. The
moisture content may be read off directly after drying to constant
weirht. This weight is referred to as the first reading. The
weighing pen is reunoved from tho scale and some carbon tetra-

chloride is pourcd over the dry sample. After an extraction.

of tvo minmutes the liquid is sieved into the sluminium container.
hccording to the charscter of the naterial, the extraction proce-
dure should be repeated three to five times. The pan is then
again placed urder the lanp and subjected to heat until the
pointer on the senle does not alter its position. The value

now read is referred to as the second reading.

Ashing is performed by transferring the sample to the quartz shell
of the Quick ashing apparatus, pouring 1 ml of the nagnesium acetat:
solution over it and starting the apparatus. This process usually
takes 5 to 10 minutes. The remaining sample is again weighed and
this value is referrcd to as the third reading.
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Interpretation of results

lst reading = % total water contents

2nd reading = % total water + fat content

3rd reading e % total water, fat and protein content

2nd reading -~ 1lst reading = % fat content

2rd reading - 2nd rcading = % protein
100% - 2nd reading = % fat free dry substance

100% - 3rd reading = % ninerals (ash)

Water added to a rneat product may be calculated as follows:
% protcein x 4 & % given water content
% total wveter - % glven water = % added water

References .
Bartels, H, and Gerigk, K.: 1964, Pﬁiﬁng}_,»_iner

Schnell-methode gziir Bestimmung des Wasser and Eettgehaltes
in Fleischerzeugnissen. Fleischwertschaft 44, 741

Fleiscimaonn, 0.3 1966. Untersuchungen von Fleisch und
Fleischwaren mit Hilfe 4 Ultra-X- Schnellanalysenwvaage
und eines neuen Veraschungsgerdtes., Fleischwirtschaft, 46, 956.
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THE PILIER OInIP HYGROLCOPIC METHOD FOR

ToreJiih A cTOI OF WALLH A N b

Introduction

‘he water nctivity (Aw) represents one of the main
factors in determining possibilities for microbial
growth, To prudict the stability of a food, it is,
therefore, of great importance to be able to measure
the Aw of that food. The following method was first
jublished in 1963 (Kvaale, O. & Dalhoff, E.t 1963.
Deteruination of the Equilibrium Relative Humidity in
roode Ide Technol 17, 151) and has later undergone
small modifications.

In principle, the method makes it possible to read the
value of an equilibrium relative humidity by means of
dry/wet changes in filter strips impregnated with dif-
ferent chemical salts.

Chenicals
Pb (N03)2 The salt should be of pro
K0 analysis quality and salts
3 containing water of crystal-
BaCl2 1isation should not be used.
7050 Such water can be removed
4 by heating the chemical up
KC1 to 300°C before use.
KBr
(Wi, ), 80,
NaCl
NaNO2

Production of filter strips

Esch of the salts is transferred to a saturated solution,
using distilled water, and strips of filter paper (Schemcher
& Schull No. 589, 2L Weissband or gimilary quality) are
dipped in these gsolutions. After being exposed to the che-
micals, the strips are allowed to dry in an atmosphere

of ¥O% relative humidity or less. Strips not intended for
immediate use, should be kept in a desiccator.
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Procedure

The food sample is placed in a plastic petri dish. A
sories of test stripas (one of each salt) of about 1 x 2
cm size are taped to the inner cide of the 1id of the
petri dish,

The sample should be big enough to fill the dish alnnst
corpletely. It is, however, very important that there

is no conteot between smmple and test sivips when the
1id is placed on the dish, An unhomogenous sanple should
preferably be cut in srall picces or be mninced before
testing.

The 1id and dish are sealed vith 2-3 turns of plastic

tape as to get an air tight container, The sample 1s then
placed at 20°C and results ure read after 20 hours of in-
cubation,

zgsults

The results nay easily be read without opening the air-
tight Petri dish. Usually a visual examination is suf-
ficient to judge whether the test strips are wet or drye.
By knowing the Aw by which each paper changes from dry to
wet, one gets a direct indication of the Aw of the saumple.
According to the procedure prescribed, the different salts
will have the following valuess

Aw if wet
N aNO2 >0.75
(NH,,),50,, 30,82
KBr > 0.85
KNO3 >0.,95
Pb (NO3)2 >0.98
References

Kvaale, O, and Dalhoff E.st 1963. Detcimination of the
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L.l 10N G2 NACL UOING QUALLAYM Ci Ly  1DE TITHATOR

Principle
Quanterd chloride titretor is a patented device for measuring

a14 direcctly in aquour bolutions or in diluted aquous cxtr.cts
of rolids in the runge 0.03% - 20.0% NuCl,
™e filtrator connists of a thin, chemicslly inert plustiec
ttrip, Leminated within the strip is a copillary column im-
[regnated with silver dichrouatej a scale is ruperimpored on |
the ¢:;pillary celurn, When the device in pleced in an aquecus
g1t solution, cipillary action coauses the fluid to rise th:ou,h
the eolurn of silver dichromate shoving as a colour change,
1
1
|

Eqipient
Quantab 1176 chloride titrator from Ames Go., Elkhart, Indinna,

UBA

Procedure

A representative weighed or meusured sunple (10 g or 10 ml) is
obtained by mixing, grinding or blending solid or semi solid
products thoroughly before performing dilution amd extraction.
Aquous s-mples }nown to contain between 0.03% - 2% NeCl uay be
measured directly. For dilution and extractioa the semple is
mixed with 90 ml boiling water, stirred vigorously fo. 30 scoonds
and, after 1 rinute, stirring for another 30 seconds to obtain a
good extizction of rnolt from the sarple into the solution., The
nixture is then tiltered and is ready for neasuring,

The Quantab titr.tor is pluccd in the rolution to be teited and
the solution ie allowed to saturuto the capillary colwnan completely
With a hot solution this usually tnkes about 10 minutes or less,
Results should be read 30 seconds or more after a complete satura-
tion of column,

Interprotation of repulis

The reedings should be recorded to the nearest ome-half divisioa
on the numbered scale at the tip of the white eoleur change, and
is converted to per ocent sal$ by using a calibratioam tadle givea
together with the Quantad titdator (NB! Each preductioa lot has
s special culibration table). If diluted, the velre ahould de

multiplied with the dilution fuctor (lten) tec obtuim the salt ooate%
of the sample.
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irinciple

The sorbic ocid is distilled nfter being lidberatcd by wain: of
rulphturic ocid and nu nosium osulphate, Tho distillete 1o vcunured
riccinat hydrochloric rcid in an obsoirdbunce gprctrophntoneter t 263,

1ewentg
1 ¥ hydrochloric acid
0,01 M hydrochlorie rcid
Mo 50‘ x 7 HZO
0,05 M milphuric ecid cslution

Borbic ncid ¢t rdr: 4 molution prepared by cio.olving 50 mg sorbie
noid 4n a 100 tl vol. ctife tderr ¢ toining @9 nl etl.rnnol ind dilute
to voluro with dirtilled witer, ioch 1l cont ina 0,5 nig of soibie wcld,

Zauipagng
Jeckm:in V-G UV-pectrophotoneteor with Quartz cells wnd hydrogen
dinctiarge lann,

Prossdure

In & macro Kjeldahl flask 200 g N .0, x 71,0 and 200 ml of 0,05 M
sulpburiec ovcid are u«ided to @ shu;le mnthning between 0,50 to 2,00 u:
of rorbic ncid, The nixture is distilled on a Kkjeldahl dI-tillut on
reck until ebtout 95 uil of distillate have been collected in e 100 nl
volunet.ic flask,

The dictillute im scidified with 1,00 ul of 1 M ' dioctloiie ncid
and diluted to volure with disti{llcd v ter, The ulscibuncoe of the dic-
tillate is deterxzinecd a_eiust 0,01 K 1 'iochlorie wcid ot 2.3 nn, The
sbsordbsnce of a cou, exrsble blark . ;le withcut added cordbic ncid is
detervined and then substract«d from  tuorbtunce of the sanple, Nae
nierograns of soubio ccid sre detoicdned by vference to stundnrd cuive,
Btendard ourve §s prejpued us fellowss Iito a nuries of 100 ml flarhe
containing 1,00 ul of 1M h di c'loric wcid, C-1,0-2,0-3,0-4.0 nnd 5,0. nl
of sordie scid standrid solution ere jijetted, wnd it is diluted to
volume with distilled water, Abeorbiice is fetornined and plotted
egeainet morecracs of sorbic vcid on ordlrn.ry  nth jjer,

w Yelcher, r.J. (l?.()e utpadard Yettode of Cre-dcel hlzjuﬂlﬂ
B‘ﬂh ® .y '01. ') mwn Yv: "Ht»l‘ﬂm i-ﬁi’\}l(‘ld CO.. NOU York'p.l{‘




DETEININATION OF BLENJZOIC ACID OR SODIUM BONZOATE IN FOOD

Principle

There are two official recogniszed methods for the determination
of benzoic acid, a titrimetric method and a spectrophotometric nethod.

The titrimetrie¢ method involves extraction of the bengzoic acid
from the food, conversion to benzoic acid, extrsction of the latter
with chloroform, evajoration of the solvent and titrstion of the acid
with a base. Presence of vanillin interferes with this determination.

In the spectrophotonctric method prepared solutions of densoio
acid is determined in a Beckman Model DU Spectrophotometer or equivalent,
between 265 and 260 m . (the Beckman DB-GT at the Center is excellent
for this purpose) the spectrophotometii'é method cannot be used on
solid products and is limited to catchup and other tomato products, jams,
Jellies and other .iquid products.

0,05 ¥ NeoN
10% NeOH-solutioa

GﬂOl, (Chloroforwm)

| [1)

8at, solution of NeCl

HC1 (1 + 3)

Bthanol (neutral to phenolphthalain)

Nilk of lime (1 parts of powder receatly slaked (0.(0!)a suapeaded
is. 3 perte N P)




irocedure

le 150 g of mixed or ;round sanjle is trarsferred to a 500 ml volu.n
flask, NuCl is udcied to saturation und the uixture is made ulc:lir-
(to el%. renction on litmua paper) with 10% EKaOH or with wmilk of
liwe, The sunple is thon diluted to mark with saturnted lLaCl-
solution,

’s  After frequent shakin; during 8 2 hrs standing period, the soille
is filtered, @ 100-or 200-nl aliquot of the filtrate is trunsfeciricd
into a soeparator, ncutrulized with HC1 (1 + 3) and 5 nl of tris
ecid are aldcd in excess,

3, The acidified scolution is extracted suceceesively with 70, 50, &0 :nd
30 m1 of cn015. To avoid emulsions, rotary rotion is esdvised vl.en
shaking during extraction.

4, The combined CﬂGl, extractions vre trens®erred to a porcelein dish
and evaporated at room tewperrture under a current of dry air,

5S¢ The residue of bensoic acid is drjed overnight in a sto‘
desiccator and dissolved in 30-50 nl ethanol neutral to plienolphtha-
lain,

6e 10 ml of nao ere added *o the solution and tittation with 0,05 N
KeOM followe,

Interpretatiop of reculte

l1ml 0,05 NaOf « 0,0072 g enhydrous Nabonszoste.

A,0.4.,0, (1965)1 Offiocial Methods of An:) els, p. 450

2s  Spsctrorchogonesris lethod

Lanscata

fat. selutien of NeCl

Ether

Cl (1 ¢ 1000)

Yo lSh R, 0N
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10 ¢; of & rixcd or giound sanple are trensferred to a scparator
and diluted to 200 ml with saturated solution of KknCl, Colution
iz made definitely acid to litmus with liCl and well mixed.

Jlie prepared folution is extracted with successive 70, 50, 40 ond
3) 1 po:r*ions of ether during intense shaking to cnsure conplete
extructicn,

Mixtur: is drained and aqueous phane discarded, whereaft.er the
conbined ethor-extractions are washed with 50, 40 and 70 ml
jortions of 1iCl (1 + 1000) and HCl washings discarded. If

no purification is required, this step is ouitted.

The ether solution is extracted with 50, 40, 30 snd 20 ul portions
0.1% IiH,O0 and the ether is discarded. The coubined NH, Ol-
extr.ctions are neutralized with HCl end 1 ml scid is added in
excens,

The acidified solution is extracted with 70, 50, 40 and 30 =l
ether and combined ethor-extractions are diluted to 200 wml with
ether,

Absorbance is deteruined on tii: solution in well stopped ocuvette
in a Beckman UV spectrophoto. ‘.r at predetermined wave lengths
and with prodetermined standard curves. Conc. of denzoic ocid

is determined froam standard curve after corrections for dilution-,
Acid x 1,18 = Na-benzoate.

Reference: A.0.A.0, (1965) 1 Official Methods of Analysis, p. 450
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THE FILJLiC IRIP HEBAZURIN METHOD FOR DEPLCTING GFPOILAGE

IN MEAT AND MEAT PRODUCTS

Principle
In principla, the method ia sinilar to the nethylene blue

reduction mothod for determining the microdbiological :nd
hyi;ienic quality of milk. Here the blue coloured res-zurin
1s used to measure the amount of reducing enzymes of nicro-
biological origin in a civen sample, Resarurin is reduced
to the red coloured recopurin end further to tle colourless
dehydroresnrufin, The speed of this reuction is 3 neacure-
ment of the amount of bacteria prezent. A ripid change in
colour indicates a high bacterial load and a bad quality,
while a slow change proves a good quality,

Chenic als and eguigggng

Tablets of resazurin (British Drug House)

Plastic bags (polythense)

Filter paper (Schleicher & Schull No. 589, Blau Band,
or a similar quality)

Prggnrigg test papers

4 tablets of resagurin are dissolved in 100 ml airti] ied
water, The filter pPaper is dipped in this solution and
then allowed to dry in a dark room. When dry, tlLe paper
is cut into test-strirs of about 1 x 2 cm snd pacled in
light-tight eluniniupm foil wrappings. Hanaling ol the
papers should be carried out with absolute clean fingers
or with plncers, otherwise rod finger prints aro nost
likely to appear.

Ergcedupy

By checking fresh neat a sauple of about 1 kilo should be
drawn, taken as to represent a good average of the 1ot to
be examined., The whole sample is placed in a plastic bag
and the bag is menipulated as to mix itsg content ng well
as possidble. After thoroughly mixing for sbout one ninute,
the distrivution of bacteria on the meat is anticipsted to
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te eveny and the test mny be corried out.

3 resazarin test-stri; s are dipped in distilled water and placed
incide the bug in close contact with the meat. The strips cliould
be handled with pincers and not with fingers. After an exposure
to the r.cat fer exuctly one minuie, the strips are placed between
two sheets of plustic foils, air is rqueezed away and the strips
e 0lacrd in a dark plece at uvbout 20 - 22°C, The meat snuple
is net o 1lterated and can go buck to the lot i35 van picked from.

“he test strips are exnmined for chinge in colour by start and
after 10, 30 and 60 ninutes, The colour chunje should be given
following interprets.iown,

Irnediate chans~ - not accept:ible ment

Chunge in less tlwn 10 nirutes - bad quality

Chrnme in 10-30 rninutes - substandard quality

Change in 30-<0 minutes - nurmal guod quality

Change after woce then 60 minutes - very good quality

Vacuun pecked meat ~nd meat products shculd be examined by opening
the packa. e, plicing the test-strijps on the surface of the product
and expose the stripa to the sauple for exactly one wminute, Inter-
pretailon of results :liould be as for fresh meat,

Di:cussion

The rethod gives very 1:;.id but s .ewhat rovch rerults, It
thould supplement and rot replace the usunl classical methods
for counting br:teria in mcut and nent products es set forth im
Recomuended Methods for the Micirobiolorical Uxrnination of Food. |
These nethods are, however, rather tiue consuming nnd give results i
ufter two days only. ~For pructical purposes where a rapid answer

|
) |
is of great importance, *he i ruiiiin rethud is very corvenient., |

The uethod cuffers fro. tle g8 iruccuracy und have the same
limitetions for vee es the wethylene blue redustion test for milk
examination. Different apecics of bacteria huve different reducing
capacity und their envirvonmentul conditiom will galso influence the
results,



Other reducky substances present in neat will interfere with
the results. If oacorbic scid or other antioxidants are added
to the meat, the interpretations of results will have to be
changed,

A U.2% uqunus sclution of resazurin is stable when kept cool
and in a dark place. The test-strips, however, are quibe un-
nt:ble md very sensitive to 1light,

Regults from this wethod show better corvelaution with total
bnacterinl couvnt as measured by nicroscopic counting (live and
dead bacteria) thnn with total brctarial sount ns mercured by,
outgrowth on suiteble redia (live bactesia ¢ily)e Wren inter-
preting the results, this shculd be kept in mind,

Referenge

Bimonsen, J.l.: 1965, Soue quick methods for the quality control
of meats. Procecdin;s 1lth Meeting Europasn Vernt Recearch
Workers, Belpgrade,
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D yo IANASION OF NIuuIik WIGH "NIDiIK™

Frinciple
With nitrites, Nitrin (2—uminobenzalphenylhydrazon) forma
a violet colour which quickly changes into yellow and dark

yellow shades.

Equipment
Beakers

Glass cylinders

Volunretric flask

Warm vater bath (60°-70°C and stoan bath)
Balance

Reagents,s

Absolute alcohol

10% hydrochloric acid

25%% sulphuric acid
Reagent solutions
2.09 of Nitrin (Merck meagent grade) is nixed with 4 ml of
10% 1. irochloric acid and 100 ml of absolute alcohol is added,
The mixture is heated in a warm water bath (60-70°C) to dis-
solve the Nitrin. During cooling, a minute amount of Nitrin
becones crystallized from the super-saturated solution. The
remaining clear solution is used as a reagent. The reagent has
to be kept in a dark bottle.

Proceduie

Extroction of samples is done as described by A.0.A.C. (1 )s

5 ¢ of finely comuinuted and thoroughly mixed sample is weighed
into a 50 ml beaker. Approxirately 40 nl nitrite-free H20
heated to 80°C is added and nixed thoroughly with a glass rod
to break up all lumps snd transferred to a 500 ml volumetdo
flask. The bLeaker and rod are washed thoroughly with successive
portions of the hot H20, adding all washings to the flask.
Enough waler is added to bring the volune to about 300 ml, the
flask is then tramsfcrred to a steam bath for 2 hours and occa-
sionally shaken. 5 ml of saturated HgCl, solution is added
and the mixture cooled to room temperature, filled up to the
mark with nitrite-free 320 and nixed again. The whole mixture
is then filtered.




%0 ml of tho liquid sanple, 30 ml of 25% sulphuric acid and 20 :1
of abnolute alcohol are meacsurcd into a suitable flask or cylin-
der, The contents are well shaken and 1 ml of Nitrin reagent sc-
lution i{s edded to the mixture., In the presence of nitrite a
nore or less intensely coloured violet ring forms when the rea cnt
is added, After subsequent shaking the liquid assumes an intence
violet-red colour, which within a few minutes changes from red-
brown and brown to yellow and sonetimes dark ycllow,

Interpretation of results

1f the nitrite concentration is high, the violet colour appears
only in the upper layor, since by shaking, the reaction mixture
becones yellow immediately. Lxtracts having hich nitrite con-

centrations are suitable for colorimetric analysis when diluted
10 or 20 times. 1In this case, 50 ml of the diluted extract is

used for coloriumctric unalysis at 520ym

Refercnces
l. Assoa, . of Official Agricultural Chemists: 1965, Official

Methods of Analysis. 10th Ed., Washington, D.C., p. 347
2. Pfeiffer, H.: 1948, O-aninobenzalphenylhydrazon, ein
spezifisches Reagenz auf salpetrige Sdure und deren Salze,
Z. Lebensmittelunters. Td.-Forsch, 88, 287,

Rapid Method using Nitrin

A piece of sample of about 5 cm thickness is placed on a sheet
of white paper. A filter paper wetted in distilled water is then
pressed to the sumple surface with a spatula. After 1 minute
exposure 2 drops of 10% sulphuric acid and 2 drops of Nitrin
reagent solution are placed on the filt. . paper, A violet
colour shows presen® of nitrite in the sample. The colour
intensity gives an indication of the quantity of nitrite present,
A point Wolet colour would indicate about 15 p.p.m. nitrite,
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THE GYRPIT METHOD FOR FAT DLIERMINATION IN MEAT
AND MEAT ¥rRODUCTS

|

Principle
The sample is digested with sulphuric acid in a butyrometer,

tho fat is separated and volumetrically measured. For all
kinds of dairy products this technique is recogrized as stan-
dard nmethods and special butyroneters aro developed for cheese,
cream and nilk, 1In principle, all types of butyrometers can
be used “or fot coternination in meat and meat products. The
procedure and reading of results will, however, vary according-
1y.

Equipment

Gerber centrifure

Butyrometers

Water bath

Analytical balance

Gerber amyl alcohol

Gerber sulphuric acid

Frocedure

l, With niik butyrozeters
2 g of sample sre weighed into the butyrometer whereupon 10
nl Gerber sulphuric acid (s.q. 1.820 - 1.825) and 1 m1
Gerber amyl alcohol are added. Hot water (70-80°C) is
added to bring the level up to a point Jjust below the rim.
The butyroueter is shaken Vigorously and placed in a water
bath at 68°C for about 5-7 minutes, whereupon it is centri-
fuged in a balanced Gerber centrifuge at full speed for 3-4
minutes, The tuber is returned to the water bath for about
2 minutes and the fat volurs is then read,

2. With cheese bugzgometerg

3 g of sample are weighed into the beaker of a van Gullik
butyrometer and 15 ml Gerber sulphuric acid are added through
the thin ond of the tube. This mixture is placed in a water
bath at stout 65°%C for about 50 minutes until a1l particles
of meat are discolvede 1 ml of anyl alcohol is then added
and then sufficient sulphuric acid to raise the level of the
liquid to the mark 35 on the tube. The butyrometer is then




0l -

inverted about 10 !imes and centrifuged for 6 minutes nat
full specd, wheroupon it isg pPlaced in a water bath at 65°C
for five rinutcs.

Interpretation of results

Using milk butyrometers the fat content is c¢nlculated as
follows:

Butyrometer reading x 11.2 e percentare of fat,
Bample veight in gramnes

Using éheese butyroneiers the percentage of fat is 1cad di-
rectly from the scale on the tube.

Reference
Talbot, A.t 1949, Rapid Estimation of fat in sausages
and sausage meats. Analyst, 4, 462,
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DU LIINATION OF RANCIDITY IN ANIVNAL VAT

Principle

In the presence of ferrous chloride, oxidized or rancid fat
rexcts with smmoniun thiocyanate to form a red colour, the
intensity of which is proportional to the amount of rancidity.
In this wethod, fat is primarily dissolved in chloroform

Many methods exist for deteruining the changes in fat commonly
referred to as rinciditye In this method the oxidizing proces-
ses ere ueasurced only, The method is convenient and rapid, It
should, hovever, supple-ent and not 1eplace other laboratory
methods,

Eqguipment
Filter paper (Whatran No., 1 or similar quality)

Reagents:

Chloroform, ¥kept in a dark bottle, well cloged,

Amnonium thiocyanate solution preperud by dissolving 8 g
anmonium thiocyanate in 100 ml absolute alcohol

Ferrous chloride solution prepared by diasolving 0.8 g
barium chloride (BaCl2 . 2320) in 50 ml distilled
vwater to mix with a nolution of 1 g ferrous sulphate
(FeSO4 ' 7 HéO) dissolved in 50 ml distilled water.
To the uixture 2 ml of concentrated hydrochloric acid
are sdded, whereafter the solution is cleared by filter-
ing. The solution is kept in a dark bottle, preferably
refrigerated.

Procedure

A sample of fat is slowly temperated to 15° - 20°0., One plece

of filter paper (1.5 x 4.5 om size) is dipped in the chloroform
and placed on the semple. When the chloroform is evaporated,

a few drops of the thiocyanate solution are added to the paper,
and, when evaporated, a few drops of the ferrous chloride solu-
tion. A blank is made by adding similar quentities of the
solutions onto a chlorofrm wetted filter paper placed on a oclean
glass slide,




Inte;pretgﬁigg of resultg

Rancidity is indicate4 by a red-brown colour elearly
different from the colour of the blank. The final check
of the two paper should be taken after 10 minutes.

Roference
Norsk Inetitutt for Kdringsmiddelforsknings 1974,

Laboratorie - metoder, Kjptt og kjottvarer, NINF, Aas
NOI‘VG’Q
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WVHE PUCHCIN - {}02 Th5T FOR Dk 2C110G SIVILAGE IN FRUILS

Principle
BY microbial spoilage ‘of fruits, scetylwethylecarbinol is

foirred. In this mcthod acetylmethylcarbinol (and other
aliphatic aldehydes) are determined by distillation through
a filtcr pasjer impregnated with a modified Uchiff reagent
(‘.IO2 - dccolourized leucofuchsin). In the presence of alde-
Lydes, tto red colour of fuchsin is 1cutored,

E nent
Conical flasks (100 mnl)
Filter paper (Whatnan No. 1 or equivalent)
Pipette (1 ml)
Recagentss
Basic fuchsein
Ethyl alcohol
Charcoal
3.2803 v 7 H,0 (or anhydrous)
0.2 g basic fuchnin are dissolved im 150 ml of 0% ethyl
alcohol and neutialiged with & g of l-zﬁo 0 7 I‘O
(or 2 g anhydroua Naaso’) dissolved in ml distilled
water. A little charcoal is added and the solutiom is
filtercd. The solution should now be almost colourless.
If not, a few drops of the 802 solution are added,
(R.B, surplus of 50, will wesken the reagent solution).
When kept cool and in a dark bottle, thim colution will
keep for about one week.

Frooodure
About 5 g (or 5 nl) of sample are mixed with 25 ml distilled

water in a 100 ml conical flusk, the mouth of which is ocovered
with a filter paper fastened with a rubber string around the
neck of the flask,

With a pipette onc drop of reagent solution is Placed in the




center of the filter paper and the sumple (1 to:ted to
1{ght boilinge It the ruvple irn spoiled, a bhri; Lt 1.4
colour develops on the filter paper. Resding of resaltns
rhould bs lone after three minutes of boiling, and a
blnak (distilled wuter) should alwuys be run r1 a com; a-
i ison,

Iatcr retation of remsultg

In raw tonatoes thrre tvc s to be a j:c0d cor 1. inn
batvoen orgianoleptical quality s«nd 6ol ur ehunge. Cor-
1~lations with wiciobiologieal, clerical or biochrnienl
tiethods of detccting npoilare hrve net Leon e ) f1ghed,

The method muy be made nore scnmitive by udding tie ma.ple
to pepton water wmd incutating at 57°0 for 4-6 he g Lefore
performing the test,

Refermnocy
The mcthod is dcveloped by the Expert and has not yet been

published, As to principle and baskground she following

literature nay be quoted:

l. Associstion of Oftficial Agricultural Chenirtss 1965,
Official Mothods of Analysis, 10th Ed., A O A O, Wa-
chington D,0., p. 27,

2. Felds, N.L.1 1964, Acetylmethylearbinol :.nd Liacetyl ns
Chemicel Indicators of microbiologienl qu.lity of :pple

Juice, Fd, Technol 18, (8), 114,

3. Pearson, D.1 1962, The Analysis of Foods, Yth k4, J.
and A. Ghurchill, Ltd., London, 202,
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bk Y1 le
In ot 6o oa the apeoclile grivity of veyrladblen {norcunes during
ta r ! iy procena, and im a | n1ticular vegetahle Lhe npeeitie

ravity (J.es an exjroanion of the raturity stage. ULpeeifiec g a-
Aty 1y te rearured by weighing a saple first in air nnd thea
fin n 11 11 of ¥rown apccitic  ravity,

Eoadom it

Anlince mipported on a :tand or thelf
saslet nade of wite netiing

nlars beaker

Iraccdure
Approxim .t rly 100 g of rniple ure placed 4a the Basket amd woighed,

firet in air and then ({n the hiaker filled with water of npeeifie
rravity @ 1,00 (Lf necornary sdjusted By ..‘ding a l.ttle salt)

i, eciiie ,ravity e

veli, A ©

Based on sugh deteruinations, tentative standards for satusrity
grades of Aifferrent ve.ctablos ray be stipulated,

Referepas
Troesler, E.k, ot al: 1968, The Freesing Preservetioan of Poods,

Vol. 2, 369, Ath M., The Avi Publighing Company Ise., Weetpors,
Connecticut,
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Falr e

he 1,0 polatton 10 Alluted and Ll a tit: ted fth roly
"ot L oint (he Lt adeln am oan Ln ientor,

VS SO 1
o 1 B NV | L I T T A
1 1 [EFR I I .

3] 1 hu.ette
10 1 plmtte wtth b B v 00 g
B0 =1 ulde o tn 1l 1l e ¢ T e le e
Rea; . ntny
LB sulp® ¢ we:t
Mennlphtn Jet Ve o0 p e luttan

Froee w2

A sw le ls n 'i the peeling Lye wolatic: uw.ing a 400 m)
wide 1 lers ™ 'tle ir1 o ammple 1 eoulod diva ‘o oo teape -
rotmae, With ik bLulbat ilpette 10 =) aliguot 1o tions o red
o 8 100 md volurcti4a . lask 1iah In ttep fillod vi'h distilled
water emagtly ' volwu.e, he tlan: {s rtoppered apl nhe) em

thoreughly t» aix,

10 ml of dilutud s, le 18 ti nnfe: od lo a ~OU ul £ il @1
11aak, 90 @l dintilled (ate: Lo woced rod then (lree divpe

i renolphthalein intte Lor, Ia lyu ol ona s oo ted to e ntaln
1 a8 tham X% Ly v | Wt of caustie wenfaug A3l ol ke b mer e
la renoved und ¢ 1 01 tlled waber le wlaed topvthesr with §
drope of indicator, (he soluti.ne m:o 'lLom Litrated fron turette
“ith M sulphiitle scild cnti) the tn.ideator ls volow less,

For Llye melutions oxprctod Lo comtuln moie 8h - JUS by neight
of caustie soda (s00cd dilution 1e9) Shc ccncinteation t's cal -
oulated asecording Lo following rorwalas

al of scid x 40 o ;/1iter NeON

Relaruuna Aleatt Gy i, 0Y vel 4 0o

Anoayuoudi 19 A, Lye Merling of Frall and Kool Cro, », Ma .ont /
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b irdd le

A tou h stin, o o otrin, vhdch will cupport tlo vel it of 220
foo Y scconda or long . r vl n terted in accordince with tle proce-
¢ie Jercoibed belowe oirino nre removed fron incividurl oo,
fasten.d throu h a elinp assendly welhing 250 ¢, and hung so *hi-?

tho rtring supprris the cntire weicht. If the st inc muy;oita =7
e L b ive soconds or more, 4t is concidercd a tough strine
A .. irnp (uith tecth 1iled of or turned bacl)

or ¢, :i( o,crated oclothes pin, with vei ht cttached so thut tho
er.i ¢ s noubly of weight und clamp weichs 250 g A plactic Vag
coilia i BJead prllets is alsco convonient as a veight,

Brococuye

A repenentotive smmple of not less thrn 2805 ¢ 18 selocted fron
the ¢ inud product, Individusdl becn units are bro'.en und those
thet 1} ow cvidenco of tou h stiings wre cet ucide. Cirings ave
renoved from pods amd pod unterial is rotaired for weighinge. The
cluyp .oonbly is festcned to one end of the sprin( wh’le the othor
cend fa . ed by the rin ors and lifted gemtly. If the stringe
bicik in lecs thun five seconds, tho broken parts thas are longer
than 13 12 aro re-tosted to detornine if such portions ave touch.
he borm urits which contuin touh strings are weighed end per
cont bouns with tou h strin;s is detcriiined as related to the
tect ca _le,

dntcrpretotion of yesults

Per oent by weight of pods contanining Lough stiings equaolg weight
of pods containing touch strings divicded by weight of test swyle
multiplied by M.:drcd,

Balfaienee
Joiat FAO/WHO Oodex Alimentarius Cormissions 1968,

Report on the 4ih nension of the Codex Committee on Methods of
Anlysis and Bampling, Borlin, Alinore 69/23, para. 51,

. U —




- 109

VL LMINATION OF PRCIIC LUisL A7 Gots I 400D

GHAVIMETRIC MsTHOD
rinciple
The pectin is saponificd to sodium jectete and the rmateri.al preei-
pitated vith calcium, dried snd the precipitate weiihed.
Loorentyg
1 B sodiun hydroxdde
1 N acetk ncid
1 N cealeiun chloride
Diluted solution of silver nitrate (0.1N)

£rocadure

A sample of 50 g is homogenised, traonsferred to a GO0 ml beaker ard
boiled 4in 1 hour, Water is sdded to compensate loose during boiling,
The content is trancferred to a 500 m1 vol. flask and water (20°c) is
added to the mark, The mixture is filtered through a rapid filter (e.(.
Whatman No. 4) end 100 ml filtrate is tramsferred to a bearer. 100 ml

water and 10 ml 1IN NaoH are added and the mixture is allowed to stand
overnight,

i 50 ul N acetic ecid is edded and the mixture is allowed to stand
for 5 minutes. 25 ml 1IN caloium chloride is then slowly added and the

{ aixture stirred, The precipitate is allowed to stabilige by stanling
for 1 heur,

A filter peper (Whatrwan No. 4) is dried in an exicator overniht
| and then weighed,

The pucipitlted solution 18 hecated to VLoiling end filtered throuch
the weighed filter,

The filter paper is thoroughly washed in warm weter until traces of
chloride csnnot be detected in the filtrate by edding of one drop silver
nitrate,.

The filter poper ¢+ content is dried for 3 hours at 105%0, cocled in

en exicator snd wveighed., The drying is repeated for 1/2 hour to check if
there has deen any further lose of veight,




Interjretotion of Regultg

1he weight of sudbstanco on the filter japcr ie recorded aes
content of pectin in the samn;le, This method is reconncnded by
Garr® nnd Haynes (192°), It is claimed that 4t cives hich results
lLecouse of the jroosure of nonuronide c-llodial materiels (M.A,
Joslyn 10720), However, Rewbold and Joslym (1952) “ound the method
to be reliadle.

'cfercrces

Carré, M.H, and Haynes D (12°2): Biocheam J., 16, 60

llowdbold R.P, and Joslyn M.A. (1957)1 J. Assoc. Offie. Agr. Chemists,
35 872 end 892

M.A. Joelyn (1970) 1 Mcthods in Food Analysis, 2 F4,
Acadenio Press, Londona, P. 579,
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2iiciple

The rotation of polarised lipht by rectin solutions ie a
‘harnotaristie property which cenm be uosed to detormine the con-
centration of a pectin solution provided that the smpecific rota-
tion of the pectim in the product to be analyzed is kncwn.

Pourenty
Copper sulphate solution mode up of the followings

27.29 CH, (:ll2 - Coolla . 3H.0
12 nl glecial scetic acid

1120 to one liter solutiom

‘ Progecure
100 ml of s solution containings up to nhout O,5% pectin ise
i filtered through @ repid filter. The first 2?5 ml of filtrate is
discarded and the optical rotation of the filtrate is thea sessured
in & polatimeter ia s 1-dm tudbe,

o 25 m] of this solution is ndded 25 ml of copper sulphate
solution., The precipitated copper pectinate is filtered and the
rotetion of the filtrste is seasured in a 2-da tube, The difference
between this and the rotation of the pectin extract is the .-
rotation dwe te the pectin and is umed in the calculation,

1 ru

| Pectin § = pet rotation X100
apec rotation of the rectia

Orange peel has s specifioc rotation e« o 230,

Salsrsiga

M.Ae Joslyr (1970) : Methods in Food Analyeis, 2 M4,
Acedenie Prese, London, p. 582,

s N



1 L7HODS OF DEZERMINING THE EFPECT OF STERILIZATION

Principle

In the determinution of a safe heat process for canned food,
tio rethods way be used: experimental pack procedures and
calculation methods The experimental pack procedure involves
the inoculu'ion of the canned food with bacteria of known

beot resistunce, processing at different levels of time and/

or tenperatures, and dctermining the degres of spoilage by in-
cubution or sab-culivrineg, Today this method i{s in very little
practical ase,

The calcul: tfon .ctiod involves knowledge of heat penetration
duta for the pi1ccesns, knowledge of thermal death data for bae-
terial spoves, nnd of methods of correlation of these data.
This principle for determination of heat processes is widely
uscd in tle food c:inning industries.

Heat penetration 1s measured by placing thermocouples inside
cans during processing, their tip located at the point im the
cun hiving the tiowest ' waperature rise. Impulses from these
therniocouples are transferred to sutomatic or semi-sutomatie
teuperature recorders, und heat penetration curves are thus pro-
duced.

The thermal death time for a bacterial spore is defined as the
tine required to kill all the spores in a given substance at a
stated terperature. This value may be determined by experiments
henting given ancunts of spores at a givem temperature for dif-
ferent periods of time and looking for subsequent cutgrowth of

live bacteria. When therusl death times for different Semperatures
have been established, a thermal death-time curve for the parsicular
organisa muy be plotted,

If such values are plotied on a semilogarithmic paper (using the
log scale for the time and the linear scale for the temperaturs)
the thermal death time curve will present itself as a straight
line, The curve can thus be drawa if two points are knowm, or
if one point and the slope of the curve are known.




L

Refcronces to theinal death tiwze eurves are tiven for rost
spore foruing bacteria., Usually tho curves ure defincd by

F121% vhich ia the thermal death tire of 121°C (250%F) (nd T

L vhich is the slope of the curve, the nurher of de rcrs
C (or F) required for the curve to transverse one lo-
garithnic c¢ycle,

Tho correlation of tlie heat jvneti.tion d-ta ind the ther~nl
death tiue data ¢..n be achicved accoircing Lo three different
methodss

l. The Graphical Method, Bigelow (1920)
2. The Foruula Method, Ball (1923, 1928)
3. The Nomogram Method, Olson and Stcvens (1939)

™ rgphical uethod is founded on the fact that each point on
the heat penetration curve of a can of food represents a lethal
velue for the organism studied amd irvolves the construction of
a lethality curve, This lethal rate is the rceiprocal of the
munber of minutes required to kill a yiven orgunisn at that
tenperature, as read from its theiw.al death tiie curve. Using
the heat penetration data a lethality curve can be drawn. When
the area beneath the lethality curve is equikl to unity, the pro-
oess is considered to be adequute vith respect to the organism
studied. This area vill have to be deteruined by a planimeter or
by other methods of area integration,

When lethal rates are cnlculated from a therrnl death-time curve
with ’121'0 e 1 ninute and with & slope (z) having an intercept
difference of 10°0. the sum of lethal rates is usually called the
’o" value, T l'o-valuo of & process is then the nunmber of minutes
required to destroy a specified nuuber of spores at 121°C (250°r)
vhea s « 10% (18°r).




Whe formula rethoi developed by Ball nokes it possibie to apply

iny given heat penetrution data and thermal death time to any
¢ size or retort teuperature provided the thermal death times
a~d the heat pcnetrction rutes approxdmate straight lines when
¢lotled on seri-logarithuie papers.

Gl-on and Stevens have simplified the application of this method
ly 1o o reng enubling the calculation to be carried out graphi-
¢ 11r, “he refercuces give complete details of these principles.

Droctical application of the jra:hical ealculation wethod,
Ejuipment

Tleetrical teonpec:ture recorder vith nccessories (thermo-electrio
couples, ¢~ leq, preasure tight junctions, etc.)

For the Cunter, an ELLAB zutomatic temperature recorder with 6
tecouring epplicators for stationary steriligation is ordered.
™dis instrunent is also supplied with an automatie lo-valuc

couputer,

Proccdure
The thermocuples may be mounted in the sides as well as in the

ends of the test cans, These couples are nonprojecting so they
cen be nounted in the cen end before the can is filled with food,
and the sealing of the 114 may be done in the ordinary way. The
instruction for penetration of oans and fittirg of the couples
should be carefully obecrved.

The retorts for heat penctration tests should be equipped aocording

to the guidelines laid dovm in"Recommended Syrien Regulations for
Good Manufacturing Prasctice in the Processing of Low Acid Foods
in Hermetically Sealed Corminers® prepared by the Expert. For
details concerning fitting thermocouple leads through the retort
shall, see "Luboratory Mamual for Food Canners and Processors”,
Vol, I, p. 205

By the equipment ordered, up to five cans may be tested simulta-
neously and the test cans should be placed at different sites in
the retort (front, roar, top, middle, bottom). One thermozouple

should always be placed in the retort water, outside the cens.
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».2 LLLAB autoratie tcmperature recordcer rejisters termperaiuce
values for ench test can once a rinute.s If using a sc—i-
autonatic recorder, the temperature of csch channel cho:1d olso
be nmeasured mununlly once every minute,

Intcroretntion of recults
“ho LLLAB equipnnnt ordered for the Center has an inbuilt au-
tonatic F -¥:lue rccorder, where the sterilization cffect is

shown coulinuously duriag the process. When FO—Vulues h:ave to
be ealculated by the operator, the followin: rapid ncthiod ray be
¢ . 1lieds

e lcthal rates of temperaturcs below 100°C are insignificant
a'd nay be cnitted,, The lethel ratcs for each 1/2 degree cen—

tigrade above 100°C are given in the table below:
’

% L %0 L g L °c L ¢ L

100  0.0080 105  0.0245 110 0.@/70 115 0.245 120  0.776
100,5 0.0088 105.5 0.0277 110.5 0.0880 115.5 0.2797 120.5 0,880
101  0.0097 106 0.0309 111 0.0977 116 0.309 121  0.977
101.5 0.0110 106.5 0.0349 111.5 0.1103 116.5 0.349 121.1 1.000
102  0.0123 107 0.0389 112 0.1230 117 0.389 121.5 1.103
102.5 0.0139 107.5 0.0439 112., 0.1390 117.5 0.439 122  1.23?0
103  0.0155 108  0.,0490 113 0,1550 118 0,430 122.5 1.390
103.5 0.0175 108.5 0.0553 113.5 0,1750 118.5 0.553 123 1,550
104 0.,0195 109 0,066 114 0,195 119 0,616 124  1.950
104.5 0.0220 109.5 0.0696 114.5 0.220 119.5 0.696 125  2.450

The lethal values for each minute on the heat penetration curve
ere then rirply added, This calculation method gives only an
aepprroximate estimation of the actual sterilization effect. For
pructical purposes, however, the method is very convenient., Cal-
culations may be performed duri- '~ the sterilization and the re-
torting may thus be regulated to the ro-value required by the
perticular process,

The following table gives an example of such a calculation, leading
to a F°~va1uo of 10,63
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TE _ TIMe, oC T, o0 TIETIAL T ¥ yiuE
(MINUTES)  OUTJIDE CAN _ INSIDE CAN _ RATES °
0 30 50
1 35 20
2 k1 50
3 20 20
4 60 51
> 72 27
: 5
8 119 008
9 122 113 0,155
10 120 119 0.616
11 120 120 0.776
12 120 120 0.
13 120 120 0,
14 120 120 0.776
15 120 120 0.776
16 120 120 0,
17 120 120 o.;;g
18 120 120 0.
19 120 120 o.;gs
20 120 120 0.776
21 118 120 0,776
22 105 119 0.616
gz 92 1 0-;39
86 11 0.195
gg gg 110 8'812
27 66 - L
2 s §
gO 62 75
1 48 70
32 4y 66
gz 41 62
38 29
35 36 26
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RuCOITIENDED LYRIAN REGULALIONS +OR GOOD

NALUFACTURING PRACITICE IN UWHE FuOCLULING

OF LOW ACID FOODS IN HEMMELICALLY SEALED
CONTAINEKS

A. Definitions
"Aseptic procescing and packaging® mneens the filling
of a commercially sterilized cooled product into pre-
sterilized containers, followed by aseptic heruetical
sealing, with a presterilized closure in an atnosphere
free of nmicroorgonisms,

"Blecdera® means openings used to remove air, that enters
with stean from retorts and steam chambers and to promote
circulation of steam in such retorts and steam chamlers.

. Bleeders may serve as a neans of removing condensate,

"Couipg-up-tige" moans the time which elapses between
the introduction of steam into the closed retort and the
time when the retort reaches the required processing tem-

perature.
*Oommereial sterility® ol food means the condition achieved

by application of heat which renders such food free of
viable forms of microorganisms having public health sig-
: nificance, as vell as any microorganisa of non health
significance capable of reproducing in the food under
norual nonrefrigerated conditions of storage and distri-
bution.

"Headspage® of a container is the vertical distance be-
tween the level of the production (generally the liquid
surface) in the upright container end the inner surface

of the 1lid.
"Hormetioally sealed gonteiners” means a container which

is designed and intended to be secure against the entry of
nicroorganisms and to maintain the commercial sterility of
its conlents after processing.
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"Incubation® neans the holding of a sanple at a specified ten-
perature for a specifiod period of time before exanination.

"Initial temperature" means the average temperature of tho con-
tents of the coldest container to be processed at the time the
storilizing cycle begins, as determined after thorough stirring
or shaking of the filled and sealed container.

"Lot" means the product produced during a period of time indicated
by a specific code.

"Low-acid foods" means eny foods, other them aleoholic beverages,
vith a finished equilibrium pH value greater then 4.6 and a

vater activity greater than 0.85 and also includes any normally
lowv-acid fruits, vegetables or vegetable products in which for
the purpose of thermal processing the PH value is reduced by aci-
dification. Tomatoes, pears and pPineapplas, or the juices there-
of, having a pH of less then 4.7 and figs Laving a pll of 4.9 or
below shall not be classed as low-acid foods,

"Minimum thermal process” means the spplication of heat to food,

either before or after sealing in a hernetically sealed contain-
er, for a period of time and at a teuperature seientifically de-
termined to be adequate to ensure destrustion of nicroorganisms
of public health significance.

"Retort" means any closed vessel or other equipsent used for the
thermal processing of foods.

2Boheduled process” means the process selected by the processor
as adequate under the conditions of mamufacture for a givea pro-

duct to mchieve commercial sterility. This procese By be in
excess of that necessary to emsure destruction of microorgani sas
of public health significance.

Z6hgll® and “ehould®. As used in this connection, "shall" refers

to mandatory requirements and "should” refers %o recommended or
sdvisory procedures or equipment.
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2,

3.

MVeptu® noans opord.n(j cout.olled by (,«tey plug coek, or
other ndequute values vied for the elinin.tion of air dur-
ing the wventing poriod.

B, Pr

tion

Inconing rav naterials, ingredients and packa, ing
conponents should be inspected upon receipt to c¢ncurc
that they ni1e suitable for processing. Raw naterisls
should be rceeived im an area scparato fiom the pro-
cessing areas, Prior to being placed in the invinto-
ry, ingredients susceptidle to mierobiological conta- |
uination should either be ex.iined for nicrobiolo ic:d
contamination or should be received under a supplier's
guarantee that they are of a ricirobiological condition
suitable for usec in processing of low acid food. The
exsmination should either bo performed et a factory
laboratory or at the Inductrial escurch nnd Dovelop-
ment Center. Products should be held prior to proces—
sing in such a ranner as to minimise growth of micro-
orgenisas,

Blanching by heat, when required in the prepsration of
food for canning, should be effected by heating the food
to the required temperature, holding it as this tempera-
ture for the required time, and then either ropidly
cooling the food or passing it to subrequent processing
without delay. The control of blanching recoumended ins
"A Recomnended Programue of In Flant Quality Control®
prepared by the Expert should be applied. Where the
blanched food is washed prior to filling, potable water
should be used.$

The f£illing of eontainers, either mechanically or by hand,
shall be controlled so as to ensure that the filling re-
quirements specified im the scheduled process are met. The
comtrol of filling weights and of filling temporatures as
recommended inY "A Recommended Progbarme of in Plant Quality

Contro1*J el %Y afbg s POTS

appaie




c.

4, teo ex'..nting of ¢ ntatnera for the removal of air ghall
be controlled no na to meat the conditions for which the
[rroers vas desfgro's Tthin ry be dona by heat oxhuaartine,
rechanieal exhaurting, hot brining, or stewm injection,

¢ When r.:rally 1,w-.cid fruits, vogetubles or vepctadle jro-
ducts require wutficient acidificetion teo permit nufe pro-
ceralng nt low to 1, oratures, such as in boilding water, theie
shall be careful mipervision to ensure that the equilibrium
PH of the fininhed | roduct mects that ¢f the ncheduled proce-n,

Establishing scheduled procegsep

iicheluled processes for low-acid feods rhall be eatablished YWy
qu lified persons having expert knowledge of thermel processing
requirercnte for low-s id fools in heructieally sealed eontaimers
and having adequnte facilities for making such determinations.
Upon request from the | roces-)ra, the Industrial Rescarch and De-
velopnent Center shall be .hle to establ’sh heat sterilisatica
data based on scientific mcthols includiag process caleulatiocas
based om product hest jonetratioa date amd data for microdial
thermal death time,

The type, range and co~linntion of variations emecuntered ia e
com'ercial production shall be sdequately provided fer im ested-
lishing the scheduled processa. Oriticsl factors whieh may affect
the scheduled procesa (e.g. rinimum hLesdspase, consi:ztemay,
nadmum dreined weiyht, ete.), shall be rpecified im the scheduled
procees,

T™here shall de suitadle and sufficient ares around cash retert
8o Shat baskets contalning procesecd and nom-processed eame

nay be pleced sepurately withous ang risk of sixiag. MNeseover,
all daskets containiag mon-precessed cans shall Ve plaialy and

congpicucusly marked so that they may be sasily distinguiched
from baskets containimg proscssed cans.



Schoedules of tte Lharal progecain v e tton
protusts in quirntion rhinll be 1eadily nvail hle to the
tctort oper -t and to offlelally ¢ 2inted tnuijectorn,

aitable tiue recoidin; equipment nhull be avdlable (n
j0c@8 or wrist witeh is mnot coasidered su'iaf tor,).

B gk xoww fur 'he yse of SEesmNc etaita

do o inteinil joesrure fron entr pied 4 i catfiet it

‘o dint 1t o types of L lums o0 alariviun ot Aream
op duing,@ thedr sonrry To avird thisy ,rotocca In alu-
vinlum or pleas ¢ nwoers {a heat pincessed in & ccli:d
retort¥s unring m., . hented witer under sufficiint pre-nure
to balance the i1« - re {:i ide the contal:ar, At tho ond
nf the hesting process the ,roduct is cooled r.iticlently
te rodwee the internal presmuc Lefore the preasure on
the retort is releas-4,

Thaingns ke
sngh retort shall be equipped vith st least ome rercuty -

inglans thermometer with @ niaimum gsale length of 150 ma
and vith ncnle divisioms fer eseh 1%0.

e shericue .er should be fitted directly into the ahell

of Whe retert se that the whole of the uld {s inserted
imte the retort., 1f thie i Bot possible, the thermometer
nag e installed ip @ well attached to She mhell {m such a
vag that %he bduld ;rotrwdes st least 50 ua fron the imuide
surfese of the retort, e exterual well sust be at least
100 sm wide and do equipped with a bleesder to ecnsure uniforw
cireulation of the retert vater or stewm around the Mld,

A setisfuctory ponitien fer the Sherwonoter is half way up
frem She hottom of the retort, Ia the case of water filled
rotertes, the therwnneter muet be fitted so that the buld is

alvage under vater during prescesing.

™he therwoneter aall b0 installed wvheie {6 com b9 scourately
and casily read, I%s asoureay must de tested apulnst a

nown standasd asourate therusaster wpoa installation amd at
10200 onee & yeur therealter of nore freguently as nwy be ne-
essmary $o cnsuwre its sceurasey. A theisoseter whieh deviutes




Se

care thin 0.‘)00 frot the standard or lias a divided
1 reury coluun, must be repleced,

Te.peraturq Recording Devige (Thermog,raph)

Each retort shiall be equipped with a temperature rcoord-
ing device adjusted to agree within 0.5°0 of the known

oc urate wercuiy-in-glass thermometer. The chart gradu-
ntions shi.ll not exceed 1°C within the range 60%0 to 13060.
The chart shill have a scale of 1°C per ma, The Leupera-
ture rec rder Luld thall be installed near to and in the
&% muner as ibe buld of the mercury thermometer. A
peans of preventing unauthorised changes in adjustment

ol the iecoirder shall be provided,

The te'iperature recorder may be combined with an sutomatie
tenperature controller to coamprise s 0 called recording
tenperature controller.

Te t t 1
Each retort shall be equipped with an sutomatic temperature

controller., This may be condined with a temperature recorder.

If this is the case, it rust dbe ensured that the bBuld is so
pleced as to give correct temperature recording as well as
satisfactory tempcrature oontrolling.

The servo-valve of the temperature comtroller should close
with failing servo pressure. A fairly large shmu$-off valve
should be fitted in shunt with the serve-valve im order to
ensure a shor$ eoming up tiwe, as woll as to ensdble manual
control of retort temperature if the temperature oontroller
should fail during processing.

Ireagure snice (Msaometer)
Raoh retort shall be equipped with a pressure gauge gra-

dusted in divisions of 2 pounds per sguare imeh or less
snd which shows at least 608 above the certified pressure
of the retort, The diesmeter of the pressure gauge shall

not be less than 100 mn, It must be conneoted $o the resort

via a goose-neck and shall not de more them 100 mm abdbove
this, A test cock shall bde fitted bDetween the pressure
gauge and the gooseneck,




Stenn Inleg

This shall be large enough to give a short coming up tine
and to provide sufficicnt steam for proper operation of
the retort, The stoam shall be led in at the botton of
the retort in such a vay as to give effective heat dic-
t.ibution, The spreaders shall therefore oxtend salong;
tre botton for the entire length of the retort and have
evenly spaced perforations along their top surface.

Precsuig Controller

Pressure retorts shall be fitted with equipment that en-
sures satisfactory pressure control. In retorts where
pressure is achieved by means of compressed air, an auto-
matic pressure controller shall be fitted. A check valve
preventing water from entering into the compressed air sys-
em shall be provided betveen the retort and the servo-
velve of the pressure controller,

Bafety Volve

Presscure retorts shall be fitted wvith a safety valve large
enough to prevent smy build-up of pressure in the retort,

vhen the stcam valve is turned on full for a period of 15

ninutes.

Vater Leve) Indiestor

There shall be a means of determining the water level in
the retort, Buitable equipuwent may consist of a gauge
vater or petcocks.

11. Qoolipg water inlet, cooling, eto.

Cooling vater pressure and inlet rust be such as to ensure
gorrect and rapid ocooling. In pressure retorts, pipe di-
mensions must be such that cooling to 60°-20%C can take
plesee within 10 minutes, If the water pressure is not
suffieient, pressure punps must be installed. Cooling wa-
Ser shall be led into the retort through perforated pipes

or other suitable arrsngements, such that cooling is uniform.
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Rotort Bagkots

‘"heve nhall be constructed of vire wesh, perforated
sheot metal or othicr matoriul which doesn nnt prevent
patisfactory heat alotribution in tho retort., When
perforutod shect netnl is used, the lLoles sliould be
at least 25 mm on 50 mm centers. Any dividin; plitces
in tho backet sliculd be perforated as udbove,

Retort baskets in vertical retorts shrll not stand on
a1 "false" botton, but he supported co tiot circulation
sround the brglreis is notiasf-etorye ‘Me rotoit gheould
have an wriiny,ctent for cente riug the baskets, There
should be a spucce of nhout GO mm between the basketis
and the wall of the rectort,

13. Inspection Contr

At all tiries it must be ensured that all valves, gaskets
and other asnociated equipment in the retort plant are
in full working order so that leakages do not occur,

Every retort plunt and its equipment ahall be inspectcd
at least tvice a year by officially appointed inspcctors,

‘o Gogtugur!
l. (Olosurgs, Regular observations shall be maintained

during production runs for closure defects. Any such
defeocs shall be recorded and corrective action shall be
takea and recorded., '™e prineiple given in "Routine
Com$rol of Cen Seans” prepared by the Expert, should be
applied.

For olosures other than dcuble noams, approprinte de-
tailed inspections snd test shall be conducted By quali-
fied personncl at intervels of sufficient frequency to
ensure rLsoper closing machine performsnce and consistently
relable hernmetic seal produetion. Rccords of such tests
shall be maintained.




3.

Conling
Contniner coolin; wator should be chlorinated es necensc: ry

by the procernsor so that there is a meanurasble free chloiine

residual at the water discharge point of the coantainer
cuoler. Cther sufe chemical or physical trestrwent which
i3 equivalent to chlorination in ite bactericidal effcct
"y be ucode Whire pressure cooling is utilized, adequate
yeacure thould be maintained for a time sufficient to
prevent peruanent distortion of the contailner.

Codipg
Lach herr.etically sceled eontiner of low-acid processcd

food shall be w.ahed with un identifying code which shall
be peruancntly vi.ible to tie neked eye. Where the con-
tainer does not pernit the code o be embossed or inked,
the label muy be legibly perforated or otherwise marked,
piovided thut the latel is securely affixed to the pro-
duct container. The required identification shall iden-
tify in code the establishuent where packed, the product
contained therein, and the year and the day packed, If
nccessary to identify smaller lots, the code should be
changed with sufficient frequency during one days produec-
tion,.

Postprocess hundling,
Where cans ure hundled on belt conveyors, such conveyors

should be such constructed us to minimise contact By the
belt with the dolle seam, i.e. cens should not be rolled
on the double sean, All fracts and bLelts which come into
contact with the cin seans should be thoroughly serubbed
and sanitized at intervals of sufficient fiequency to
avold contamination. Autoretic equipment used in handling
filled containc.s chould be so designed and operated in
such a Lanner as to preseirve the can sesm or other con-
tainer closure inte;rity.




G.

Whenever any process is less thun the scheduled procens

for sny low-ocid food or contoiner as disclosed from ro-
cords, by procescors cheek, or otherwise, the processor

of such food shall either fully reprocess that portion of
the production involved, keeping full records of the re-
processing oonditions or, alternatively, shall set aside
that portion of the production involved for further evalu-
ation as to any potentisl prblic health signifiernce, Such
evaluations shall be race by tlio Industrinsl Rescarch and
Develoment Center and shall be in nccordince with proced-
duros recognised by international muthorities as being ade-
quate to detect any potcntial hazard to public health, Un-
lors such evaluation demonstrates that the produet had been
given a thernal process that rendered it free of micro-
orcanisus of public.,. health significance, the product set
eside either shall be fully reprocossed to render it cormer-
oial sterile or it shall bde destroyed, Either upon comple-
$ion of full reprocecsing snd thé attainment of commercial
sterility or after the determination that no significant po-
tential for pudblic health hazard exists, that portion of the
producstion involved may be shipped in ncrusl distribution

Persciane)

All operators of seaning machin:s snd retorts shall be
under supervision of a person who has had special theore-
tical and practical instruction in retort operation, pro-
cessing nystems operations, packaging systems operations
and ecsitainer elosure inspections, and hase been identificd
%Wy the respomsidle for thas instruction as having satisfac-
Sorily eompleted the presoribed course of instruction,









