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1. ·-na~-

- SCOpe ac! circmtancea of tile Work8bopa. fte 
911P2nr of th.a Year 1985 of ferecl a pl ... aat poaai­
b111ty to canwcate 9zwpa of apaciallaU 1110rk1DcJ 
or 1aten.u4 or baw 1Dfl~ OD agricalbn 
anc!/or food lndutri... I1l the secoacl half of 
Aiagut 1915 the follow1Jl9 ... ta took place 1n the 
capital Of llan.4Jai:7, ill Badapeat1 

- GltK 15 /COllDt.ry'a. 70th Bzbibitloa on 19ricaltun 
anc1 Pooc! Illcluatri .. / Baclaput i• wll tao.n u 
place of international and aatloaal Pain aD4 
bbtbltloas with either general or specialised 
·teclmlcal and cc srclal apectra., aa per the two 
Baaapeat Intematlonal Pain, t:Jae first oae 1n May 
of each year aholriJMJ inwabent gooda, 1ndutr1al 
pro4acta etc. and ~~ aecon4 one la Sept:-ber of 
each year ezhibitillC) prodacta of clirect connmpUon. 

The ClllK 1• iD -aaun and !Jlportance llOre intere•t-
1119, becaase it ls belc! regalarly 1n 5 year period• 
only eel prcwidea opportanity to leam 1n one very 
extendecl ahlbiUon area the vbol• Banqariaa 
agric:altan and food sector, which constitutes one 
of the laqeat branches of the Bangarian national 
ecancaf • 
fte• qainqaenn1al natioDal anct lnt:enational 
Ba4apeat Pa1n open each U.. a broac! window 
throa9b which the naltor 9eta a clear anc! ap-to­
c!ate Ti• of and eoat t:ha fooc! f rca the f ielc!s to 
tbe ready to ••ne pn4acta. The significant 
participation of c!eftlopecl and c!eftlopiacJ 0011Dtrles 
helpa to get a broad Skyline /Ana 107.000 112 
Yialtoras 1 Jdlllon/. It ls also illportant to Jmcw 
that 11aD9uy'a agrlcaltaral and food sector has a 
powrtal cuh-c:rop character aad lta •hare 1D the 
nat10Dal uport 1• h19har tban 1/3 of the total 
nlaa. 

- AGICMU&DO llmlcJ•rlaa ExbibitioD of JM,Jricultural 
anc1 Poo4 llach!.Dery, with broac! international 
part1cipat1oD. a.galarly oqaaiaacl 1D every second 
,.ar. /&reas 35000 112, Yiaitoras 60.000/ 

- 4th !Dtemational TeclmolocJr anc! Liceaa1D9 Pair 
or9anize4 by Technology ror The People. /'fPTP/ 
which ooe i• an or9aD1.ntion sponsored recJUlarly 
bf tbe mmP and OlfIDO. 
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JlakJ.nCJ aM of the opportunity and the coincidence• 
in location neare•t Vienna and the CJoodwill of the 
Bangarian aatboriti•• and o~ani•ation• Ol!lIDO with 
th• help of UllDP bas iDTited ezperta of the food 
illdu•trie• of de'ftlopin9 coantries. Prem 16 to 25 
A11911at 20 participanta fr<a 13 deTelopinq countries 
were preaent in Budapest, Ti•ited the exhibition, 
participated on the Wort.hop• and •tudy tours. 
Thi• lhmgarian - UNIDO project was directed by 
leading officials of 01IIDO fram Vienna and the 
Hungarian orC}anisation• BUHGEXPO and ltOMPLEX. 

'fhe two Workshops held in the premise• of ICOMPLEX 
daring a period of two days dealt with three main 
chapter• of food devel01B9nt1 

Food Proces&inCJ 
Quality Control 
Dairy Equipment · 

with some addi-cJ.ves as per 
the role of water in food 
processing. 

On t:he third day on 23th August 1985 the participants 
visited the Food Preservation Faculty of the 
University of Horticulture, 6&pecially the Chair 
of Food Cheaistry, the Chair of Food Microbioloqy 
nnd the ICP Laboratory /Inductively Coupled Plasma/. 
That was followed by study visit to the A9ricultural 
and Food Processinq Co-operative •oU!fA• of Csepel, 
nearby Budapest. 

In addition the participants also had the possibility 
of acquaintinq themselves with the achievement of 
the different countries exhibitinq at the Fairs in 
the subject tecbnoloqies • 

. 
In the followinqa the Author of the Report makes 
an effort to describe the content of the lectures 
~d the main points of the aometiae• lonqlastinq 
plenary meetings and personal discussions. 

2. · ·some ·ilnport·a:nt ·asP!cts ·of ·food ·migineer!:ng 

The selection of appropriate constructional materials 
for production and maintenance ha• been widely 
discussed. '!'he qood quality of this is illportant 
from. many reasons. The long durability of the 
machines, vessels, plant• etc. is only one of the 
reasons, but the badly choosen materials can have 
a bad or danqerous influence on the products 
quality and it• aanitary-hyqienic condition. 



Anybody oft~n doe• not take into con•ideration the 
aqreaai.e ch81dcal effect of the necessary cleaninq 
procedure•, •tilisinq different cheaicals and 
teaperaturea. lllany of the participants accepted 
the i:aportance of uterials of f irat clus quality 
however my of th• expressed the opinion, that 
thi• kind of equ1~t i• too expensive for develop­
inq countries. Probably further 1nTesti9ations can 
be -de eoncerninq properties and prices of stainless 
steela, hiqb quality alloys, plastics, cer-ic 
part• further the influence of the above aentioned 
aaterials on the sale price of the procesainq 
equipaent. 

The role of the sanitary deaiqn of the food 
procesainq equipment seems nowadays incontestable. 
The lectures and discussions held on the food 
acience underlined this experience. It i• very 
illportant never to f orqet that an equipment 
desiCJDecl aa fully correspondinq to hiqh sanitary 
standards can be tranaf ormed throu9h .improper use 
and/or napairs, .. tntenance to a dangerous system 
with short durability. 

Sanitary and hiCJh level of hygiene 1n the proceaainq 
belonq to the knowledqe of food technology and 
enqineeriDq. The use of some new operations and 
methods enables the processor to siCJDif icantly 
increase the 111.crobial level of the process and of 
the product. These aspects should be proposed, 
too, as reqard8 the transport, qeneral services, 
buildinqa, stores etc. 

ftle philosophy of hnienic and sanitary design 
helps to solve many of the problems regardinq 
protection of environment and in rever•e to avert 
the danCJerous effects of it on the input aide of 
the proceaainq. 

The selection of technology, to final •a p p r o p -
r i a t e• technoloqy has been found to be very 
difficult. The equations and some of the vievs 
have been expressed, ~"' follows: 

appropriate 
appropriate 
appropriate 
appropriate 

appropriate 

-----
•illple? + sophisticated? 
sophisticated, up to date? 
hand operated? + fully automated? 
direct computer contralled? 
/DC.Cl 
labour intensive? ~ fully 
mechanised 
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Everything can be made and everything can happen. 
The sp~ctra of answers is very extended, from the 
sun sterilized preserved jars of the Middle East 
Center for the Transfer of Appropriate Technology 
/MECTAT/ 1n Beirut to the fully ~ontrolled aseptic 
dairy and fruit juice factories in Pakistan or the 
DCC animal fodder mills in Alger!.a. 

The right decision depends on a lot of parameters 
and only so1ne of them can be mentioned here i 

raw material 
produ~t 
packaging 
scope of production 

export market: cash crop 
home market: Food crop. 
to install working paces 

labour force /price, skill etc./ 
feasibility 
agricultural relations 
infrastructural level 
environment 
laws, standards, regulations: internal and inter-
national 
financing in stage of investment 
f 1.r.ancing during operation 
currency problems of financing 
management 

The Workshops and the Fairs offered a broad and 
r~ch picture to help the participants in their 
next actual decision in the subject, utilising the 
experience of the Hungarian food story, the food 
engineering of the developed countries and the 
exchange of ideas of the countries in development. 
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3. Food ·•J:e11ce- ·and "it• 1!p>rtant· ro-1•· ·m ..-snrance ·of 
·tiie ·g,1af1·tx of ·tooa prod\let• 

3 .1 · Kierobiol~i-~al a•nranee of ·tood gua:1·t:ty 

MicrohiolOC,Jical quality loss of foods aay re81llt 
in food-borne infection• ud toxic diseases, or in 
spoilaqe. 

Rmleroua microbiological aqenta of food-borne 
disease have been identified. The epide.mology of 
many food-borne disease causinq aqents have been 
established and ecological factors that influence 
the occurence, development and control of hazardous 
number of ~.hese agents in foods have also been 
described. 

With regard to food spoilaqe, the nature, causes 
and factors of aicrobioloqical spoilaqe er deteriora­
tion of many food commodities have been described, 
the specific spoilaqe probleas have been iden-
tified and the ecological principles on which 
control pr09raJD111es can be b6sed have been estab­
lished. 

Nevertheless, the incider.ce of food-borne disease 
remains high, even in the developed countries that 
apply microbioloqical quality control measures. The 
situation in the lean developed countries are even 
more serious, because there less atte~tion is t.o 
food microbiology and epideaioloqy of food-borne 
disease. Moreover, enormous amount of food is lost 
every year all over the world .. a consequence of 
Jlicrobiolo.1ical •poilaqe and deterioration. 

Baaed on the well-establi•'!-\ed aicrobiol09ical and 
ecoloqical principles, both of the a.boYe mentioned 
problems can be controlled by elaboratinq, applyinq 
and verifyinq inteqratP.d preventive system throughout 
the whole food proce•sinq and distribution line. 

Aimin9 at a.ssurinq the microbiological quality of 
fOtX!s the WHO and PAO in collaboration with ~.he 
International COllDllittee on Microbiological Specifi­
cation of Pood• of the International Onion of 
Microbioloqical Societies, have orqanized coordinated 
re8earch on food microbiology and prevention of 
food-borne diseases and have c~nvened several 
expert consultations to discuss the most bl~-.r~ant 
probleJUS in these fields. 



- a -

One of these wa• held in Budapest in 1983, silaul­
taneously with the 12th International SyapoeiUlll on 
Microbiol09ical Association and Interaction on 
Pood. 

!'hanks to these international efforts under the 
auspices of WHO/PAO recomBendation• haYe been 
elaborated to quide the establishment and application 
of microbioloqical criteria at.in~ at protectinq 
the health of the consUJBer by pra.idinq •afe, 
sound md vholeacae food producta. Koreover, 
practical quidelines have alllO been elaborated by 
J.Dtemational ezpert ccmmJ.ttees, whose work has 
1~ to the development of a rational and up-to-
date approach to control llicrobioloqical hazard of 
foods. It is called the Hazard Analysis Critical 
Point System • 

3.1.1 . Ki:c:robto-l~i-C~a1' ha·zaYds 

Microbiological hazards may reS11lt in 
human illness or food spoila9e. 

Pood-borne disease• of microbial origin 
are usually divided into two aaln cateqo­
ries 1 infections and intoxications. 

Infectious diseases are caused by infective 
llicroorqanima that were present in the 
food and got Tia the mouth into the 
inte•tinal tract where they proliferated. 

Intoxication, on the other hand, results 
f roa t.he absorption f roa the intestinal 
tract of toxins, which have been preformed 
in a food by the -taholia of certain 
microbes. 

Salmonella and Caapylobacter cause most 
cases of food-borne infection•. Of the 
tvo, Salmonella i• the mo•t danqeroas 
for its growth is supported by t:he food 
so that it attains hiqh number, increasing 
the likelihood of infection of the 
consumer often reS11ltinq in outbreaks 
in larqer qroups. 
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other food-born• pathOCJeD9 that cauae 
infection• in relatively high n'Gllber are 
Shiqella species, Cl. perfrinqena, 
certaJ.n aterotypes of Yereinia eutero­
coli tie&, enteropathoCJeni• E. coli, 
Vibrio parahaeaolyt!oua. In rare inatance• 
food infection• may be c:a~sed by pathoqenic 
aicroorqanisas which do not ordinarily 
qrow in the food but are aerely carried 
by it. Pathogens of this kind are those 
causinq tuberculosis, typhoid fe'Ter! 
diphtheria, cholera, brucellosis etc. 

By far the majority of the :aost frequently 
inwl'ved aetiological agent• are aquired 
from food of aniaal oriqin, in particular 
poultry, pork, raw milk and eggs. 

There are two chief kinds of food poisoning 
caused by bacteria1 

1/ 

2/ 

botulism, caused by the presence in 
food of toxin produced by Cl. 
botulinmn, and 

staphyloenterotoxicosis, caused by 
a toxin in the food by Staphylococcus 
aureus .. 

'?ha first is more serious because the 
botalinum toxin is one of the moat 
potent known, and the spores of the 
~roducinq organisa are hiqhly n!Sis .. ant. 
However, the second is the most commonly 
occurinCJ food-borne diseas&, •• the 
producinq orqanima is very wid•lY distri­
buted in hum.au and animal sources, and 
the toxin itself is unusually heat­
stable, wbithstandinCJ boiliDCJ for 20-60 
mino Bence, usual COOltIRG will not 
destroy the toxin formed in the food 
prior to the beat process. Such food 
miqht cause poisoninq, althouqh it 
containe no living staphylococci. 
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There ar• seYeral other kinds of toz!genic 
bacteria, like Bacillus cereus, paeadomonad• 
and •treptococc:i. In the last 20 years 
•erious at~ention has been raised by the 
chronic tozicity caufted by the metabolic 
prodacta of :aolds called aycotoxins. 

Rention should be aade also to soae 
viral, protozoan and helainthic diseases 
tranmitted or spread by food. The 
former, like hepatitis a Yirus, is 
mainly concerned in developed countries, 
while the latter• are often confined to 
tropic areas and often have restricted 
local siqnificance. 

The second large group of aicroorqanism 
to be concerned is the spoilaqe microbes. 

A great variety of bacteria, yeasts and 
molds may be involved in the deterioration, 
spoilage and decay of various food 
cOllllDOdities. Their metabolic activity, 
the comounds produced, the bicchemical 
changes caused that are responsible for 
spoilage are very different and depend 
also on the prevailinq circumstances of 
processing, storage, transportation or • 
tr•~de. 

Food spoilage bacteria are in qeneral 
characterized by a hiqher growth rate, 
hence a greater spoilage ~tential than 
molds. According to their particular 
physiolOCJical attributes, certain special 
groups can be distinc;uished among them, 
like acid tolerant, proteolytic, thermo­
philic and other. 

Some microorganisms are able both to 
spoil and to cause food disea~e, for 
exampl~ Cl. perfrinqens, B. cereus, E. 
coli, Unfortunately, howe~er, spoila~e 
cannot always be observed befnre the 
food initiates poisoninq. Mention should 
be made to those Microbes and aicrobial 
qroups whose presence in a food indicates 
lack of safety. These orqanism collectivelv 
called marker orqani81l8. Amonqst them -
disti~etion can be made between index 
and indicator orqanisms. 
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Th• presence of index orcianil5iil in n1111bera 
ezceediDCJ CJiTen 1.illit Talue• indicatea 
the po••ible occurrence of ecologically 
related path~enic orqani.••· E.q. the 
detection iD a food of larqe nUllbera of 
B. coli aay indicate th~ pos•ibility of 
ualmonellae, campylobacter• and other 
enteral pat'1ogena. 

Indicator orcz&n1_. in specified n1Dlber• 
convey inf onaation concerninCJ the aicro­
bioloqical and hyqienic condition of a 
food in qeneral. B.g. the total number 
of Enterobacteriacese .. y be regarded as 
appror~iate indicator of inadequate raw 
11aterial, processinq or distribution, 
though it does not necessarily prcwid~ 
eTidence for pathogens beinq present. In 
this sense, the high nUllbers of total 
viable aicroorqaniSllS /often called 
plate counts or cfu/ may be often a good 
indic:ator of hazard in certain food, 
while in other cases counts of streptoccci, 
spore-f onaen and other qroup~ are 
useful indicators • 

. 'Ec»logy 

Initially a qreat Yariety of aicroor9anisms 
occur on the sarface as in the interior 
of fresh foods both t:>f animal and plant 
oriqin. However, only ~ fraction of this 
original microflora takes part in spoilaqe. 
Only that part of the microorqani•s 
contaminatinq a food which posses the 
physioloqical attrib~tes that allow 
their survival and proliferation UIJder 
the conditions encountered will predominate 
in the spoilaqe association. The ecoloqi­
cally determined selective meechanisms 
that result in colonization of food by 
pathoqenic m!croorganiSJIS and the fonaation 
of toxins in food are identical with 
those goverr. colonization and attack by 
spoilaqe orqaniems-

In practi~e, four qruupa of ecolO<Jical 
param~ters are siqnif icant determininq 
this selection, that 1• liaitinq or 
allowinq microbial proliferation in 
food. 
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1/ abiotic intrinsic factor•, which 
are the expres1iOD of the phyaical 
properties, the cheaical caapoeition 
and the bioloqical atructure of the 
food itself /e.g. water act1Yity, 
pB, presence of nutrienta/ 

2 / ahiotic extrinsic factors, nch as 
the temperature, huaidity and 
ozigen partial preaaur& of the 
environment in which the food is 
stored and transported 

3/ biotic :implicit deterainants, 
particularly the physioloqical 
attributes of the aicroorganias 
themselves /e.9. qrovth rate, 
nutrient requirement/ and the 
antagonistJ.c and aynerqistic effects 
of the :microorqanisme on each 
other a 

4/ processing of food, which resulta 
in a drastic .:>dif ication in the 
canposition of the initial lli.croflora, 
of ten elilllinatinq more or l~ss 
ccapletely the unwanted orqanims, 
aostly by applying' haat treatment 
of variable lethality or by cb~cal 
aEans reaultinq in chanqes of 
chemical composition of a food. 

irbe whole atrateqy of production of 
aierobioloqically aaf e food ia based on 
these ecoloqical principles. 

Ba2ard analysis 

As it comes from the above, mtcrobioloqical 
hazards include contaainatio~ of food 
with unacceptable levels of food-borne 
disease causinq organisms and/or contami­
nation wit.li apoilaqe Jlicroorganima. A 
hazard analysi• consist of an evaluation 
of all procedtires concerned with the 
production, distribution Lid use of raw 
materials and food products 
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to identify potantially hazardous 
raw •teriala, inqredienu and 
f ooda that -y contain poisonoaa 
aubatancea, p~thOCJen• or larqe 
nUllben of food apoilaqe aicroorqanims 

to find .ource• and specific .points 
of contaaination by obuervinq each 
atep in the food chdn 

to identify ecol09ical f aetors in 
the food chain that can auppoti. 
aicrohial qrowth 

to deteJ:11i.ne the potential for 
aicroorqani- to sunive or aultiply 
durinq production, proceasinq, 
distribution, atoraqe and preparation 
for conamaption. 

Cri·ti-c&l Colitt'Ol: Pol-nts 

Hazard analysis results in the determination 
of critical control point•. A critical 
point is a location or a process which, 
if not correctly controlled, could lead 
to unacceptable contaainationr surYival 
or qrowth of food-borne patboqens or 
spoilaqe 111.croorqanimu. ') 

such critical points are often the 
inccminq raw materials or inqredients as 
raw spices, which uy be heavily contaai-
nated. Proc::essinq tia-taaperaare 
COllbinations are frequently the moat 
critical points. ?aproper sanitation in 
the plant also adversely affects safety 
and quality. These critical point• are 
obvious, others are to be established by 
110re extensive research on the food 
proces•inCJ line. 

Visual inspection ia the usual approach 
to d~teraine critical points. Others can 
be selected by checkinq and testinq by 
physical and cheai.cal method the important 
parameter• /temperature, pressure, 
concentration, time etc/. Microbioloqical 
investiqations usually form a vital part 
of the procedure of aelectinCJ critical 
points and include investiqation of raw 
materials, products, line saaplea from 
the aurface of equipment• etc. 
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COlltrol 

Baaed on the iDforaation a•ailable 
concernin~ the mat likely hazards and 
selecting the critical control points a 
protocol can be developed for an effective 
and eeonoaical approach ensuring t:he 
safety and quality of food produced. 
Asauranee of the llicrobioloqical safety 
and qaality of food• relies on the 
control of the fate of llicroorqanialS in 
their eeoloqical niche, that coaprise 
the food ud its environment. In other 
words, based on the principles of microbial 
ecoloqy efforts should be made to elaborate, 
apply and verify good manufacturing 
practices. 

'l'be approach to control therefore encom­
passes 

1/ the choice of ecologioally relevant 
criteria 

2/ the liaitations of contamination by 
the application of measures of 
hy«Jiene 

3/ arresting of multiplication by the 
applyinq of proper extrinsic and 
intrinsic f aetors 

4/ processing for aafety to elillinate 
anvanted orqani... while avoidinq 
subsequent recontamination. 

Once GMP bas been adopted the level of 
microbial eontaaination and the fluc­
tuations in microbial quality becomes 
greatly reduced. The microbial prof ilea 
will approach the smallest level attainable 
for the respective product /General 
microbial profile•/ 

The maintenance of GMP throuqb production, 
processing, storage and distribution 
serve not only the control of ~icrobial 
quality bat also the prevention of 
nlJ.crobial hazards. 

' 
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Basentially th• wbol• food proce••iDcJ 
and 41stribeUOD 11D• aboald be integrated 
lDto a pre-nat.in ayst- aiJliDcJ at 
asnrin9 the aicrobial quality of food• 
both with rec:rard to protactJ.on of th• 
conaumer frcm health risk and in protecting 
fooda f~ deterioration. 

'fhi• approach i• often sm-arized •• 
•'fhe f 1ve P-principle• as it 1• relies 
on a prevention programme includinq a 
constant attention beinCJ paid to 

1/ premises /plant construction, 
process desiqn, sanJ.tary engineering, 
CIP etc./ 

2/ procurement of raw materials of the 
best available microbial quality 

3/ personnel being adequately trained 
and motivated 

4/ processing for safety according to 
the result• of hazard analysis and 
critical control point system 

5/ preservetion of microbial quality 
and safety of the final products 
durinCJ transportation, storage and 
aarketiDCJ. 

Saving aurveyed the principles and aost 
taportant element• of aicrobial quality 
assurance progr_.s, one more point 
only will be considered, i.e. monitorinq. 

xonitorinq 

Monitori~g means the checkinq or verifying 
that the procesainq and handlinCJ procedure 
at the critical control points i• pr.,perly 
carried out, that the GMP has been 
maintained throuqhoat the vh~le food 
producing and distribution line. 

Experience bas shown that the BACCP 
systea will be effective only if it i• 
requrarly checked and teated. 
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Monitori.DcJ ahoald be applied throaqb 
.anuf acturiDcJ and cl1•trlbation and 
8hould include all critical control 
poiDU to 8U'IA that the8e polnta a.re 
under control. 

SUeh .ollitoriDcJ .. y lnvol'Ye only •isual 
inspection, bat -Y be beat achlned by 
rapid physical and c::hea!.cal te•U• 
RoUtlne 111.crobiological te•t• are cc only 
used for J10nltor1n9. Detection of pathogens 
1n routine J11DnitoriDCJ ls only rarely 
required in tha ca9• of certain ct( odi ties 
frequently involved 1D food poi•oninCJ. 
The 1111e of marker organi.- .. Y 1n many 
instances be adequate. 

The .onitori.DcJ syates is based on line 
samples and end product investi9ations. 
Microbiol09ical ezaaination of end 
producU alone i• less effective in 
protectiDCJ the consumer than monitoring 
the complete food chain. In scme •ituations, 
e.g. when !JllportinCJ food, it uy not be 
possible to check GMP at all points. 
Under these circmastancea it may be 
necessary to rely upon aicrobiol09ical 
examination of representative end product 
samples. 

In the aicrobiol09ical monitorinq of 
foods it is n-quired to have clear-cut 
criteria that are to be met by a safe, 
sound and wholesome product. sawever, 
there are many difficulties in definiDCJ 
and quantifying of microbiological 
results and standardizinCJ the methods of 
analysis. In view of the 1.Jllportance of 
meaningful aicrobioloqical criteria for 
foods joint PAO/WHO expert committees 
were convened to elaborate thAse criteria 
and to make recanmendations. The conclusions 
reached during a f 1ve year proqram was 
nmmarized in a WHO docmnent published 
in 1983. 
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?ood df•d:•tQand ·1t• '?'Ot·e- ·11( ·a•nran-c:e ·o~ ·the 
qualltr -at ~ · piOdiic:ta 

Physical and chemical parameters are the markers 
of a food or of a raw material to be processed 
Moat of these par-ters are of ablple characters, 
but Tery important properties have of hi9hly 
sophisticated characters, as per rheoloqical 
parameter• or flavor. 

The chemistry and its analytical methode of anorqanic 
and orqanic analysis must be strictly utilized 
before, durinCJ and after the procesainq, the 
storaqe and marketinCJ of the products included. 
Quality control begins at arrival of the raw 
materials determininq the characteristic ~arameters 
of it. The experience of the always expandinq fOod 
industries suqq~sts not only the appropriate 
annlyais on the input aide of the factory but a 
sinqif icant correlation between the physicochemical -
chemical - microbial parameters of the arrivinq 
raw material and the price of it. 

Only some exemples: 

Pat/meat proportion of animals to be slaughtered. 
Suqar content of suqar beets 
Water-soluble-materials content of tomatoes and 
fruits 
Pat and water-soluble-materials content of milk. 

The importance of the quality and purchasinq price 
correlation shows a SiCJDif ieant increase in the 
eiqhties and exerts 1-ense influence not only on the 
pref it marqins of the food process<•r but on the 
development of the aqriculture too,. The realisation 
of such complexe systema has been very difficult 
in the developed areas too, oriqinated from inves­
titional needs, lack of orqanisatory experience, 
aqropolitical problems etc. The results of the 
efforts are excellent and such sJstems and subsystems 
are operatinq in many branches and countries. 

The correlated threeanC}Ular pa.cameter-qroup contains 
out of the above mentioned a fourth one, namely 
the orqanoleptic parameters. At our times the 
technical level and the current R+D open the 
window to the full picture of the properties of 
the food in each phase of its life, the pre~ervetive, 
shelf life included. The threeanCJUlar /reap fouran­
qular / system can be fed into the channels of 
computerised national or international information 
processinq. 

' 
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The •an•, Mthoda, :lnatrument.s of such systems 
are 1D the first staqe relati~ly simple and 
cheap. General lalhoratory equii-ent froa CJlaasvare 
to analytical balance and Abke refrtctOMtre/. 
Prefabricated, preselected, acaetillles containeriaed 
laboratories are offered on the market by qeneral 
contractors. The more sopbicisticated and more 
ezpensi.e analytical inatrullentation and technol~ 
is already an !Jlportant 3egment of the complexe 
systems of today. 

Instrumental analytical methods /mostly used at 
present/ 

eleetrochemJ:ca1· · [el~aJialyti"c:·a-1/ methods 

polaroqraphy, eonductometry, potentiometry 
/ion-selective electrodes/ 

·optJ:~l methods 

atomic absorption spectroscopy /AAS/, spectro­
photometry, flame-photometry, refractometry 

· -~1:11d:eal analytical methods 

·seP!ration methods 

electropborese, qaschromatoqraphy /GC./, 
liquid chroaatoqraphy /LC/, mai.no-acid analysis 

mape·t1c methods 

••• spectrometry /MS/ 

·rad1·oana1yt"J:c·.-1 · 1nvci:e·ar / methods 

actiTation analysis /AA/, X-ray fluorescence 
/~/ 

· rheolo-gi·eal methods 

penetrometry, plastometry, viscosimetry, 
tenderometry, maturometry. 

Great illlportance in the near future: !fIR-t•!chnique 
/near infrared reflectance(, ICP•technique /induc­
tively coupled plasma/, OPLC, RPLC, mm, GC-MS, 
PIXE /particle induced X-ray emissinn/. 
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The State Service of Public Health and Epi­
domology bas the similar authorisation with a 
broad competence includinq control of employees 
in food processinq, food sale, caterinq etc. 
The Service's activity includes the sharp 
control of the byqiene throuqh the utilisation 
of the most advanced methods of food microbioloqy. 

3oth State services have a centrally directed 
and reqionally placed network of offices, 
contrelling persons and Laboratories. In some 
food industries the controllinq person works 
·in the processing line, e.q. in slaughterhouses, 
controlling not only the carcasses but the 
byproducts, too. 
The food products for export are under the 
obligatory supervision of the St3te owned 
Quality Control Corporation which is also 
ready to check and control on behalf of the 
Costumer abroad or of a foreign control 
organisation. 

some numbers on the statistics 

The number of samplings and control examinations 
of the food prodl1cers made by their own staff 
is unknown. In the following you can see the 
numerical data characterisin~ the activity of 
the State Food Control Network in 1983. 

Food producers, tested 
control actions on site 
Orgal'l~lepti~ and chemical 
determinations 
Microbiological deter111inations 
Toxicological determination 
Radioloc;rical determinations 
Proportion of samples rejected 

3~17 
ss:n 

187172 
228263 

20095 
2355 

9 ' 

' 
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4. 'Pro-c'.-••1itg -ot ·tru1·ta· ·ane! vege·tah1-.a 

The title'• aeaninCJ cm be Yery broad includinq the 
canninq industries, deep freezing and cold storage and 
a lot of related industries, too. !'he organisers of the 
Workshops decided to concentrate their efforts on the 
uin points of qeneral interest only havinq •i9Jlif icant 
importance in an industrial processiDCj area of great 
extension .. 

The philosophy of the technical and econanic strateqy 
of fruit and veqetable proceasinq is in continuous 
change, influenced by many factors: 

the immense or satisfactory masses of raw materials 
and the appropriate quality of the fruits and 
vegetables 
the need to save the above mentioned agricultural 
products 
the fii'lal scope of processinq: it means to utilize 
it either as food crop or as cash crop 
the increasinq costs of manpower, energy and 
packinq materials and the rate of the added value 
through the processing. 
the chanqes on the national markets and on the 
world market. 

Meantime the effects of the Scientific and technical 
revolution have induced an intensive developnent of the 
relevant unit operations and generally of the food ' 
engineering operations. 

4 .1 AdYmced '1ll"!"t~· ·operat·ton-s "ah"d ·ecpi}!ll-ent 

It is excellent to see, that in the past decade 
the R + D of the food engineering has offered a 
lot of possibilities to new, appropriate - not 
ve-ry simple although not very sophisticated -
technologies. The Choice of unit operations and 
the selection of the relevant machinery shows a 
rich picture from the simple and cheap to the 
sophisticated and expensive. 

The new trends in the processing operations are 
the utilization of following equipments: 

the hiqh capacity, mechanized receiving hoppers 
assurinq continaous flow of raw materials. 
This equipment are capable of receiving heavy 
loads of trucks too, coming from the mobile 
harvesters. 
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the dry cleaner• which can Tery well treat 
the .. chnically harvested qooda /for ~ample 
peaa, beans I • 
recyclinq qroupa for waahinq water, incor­
porati.nq hydrocyclonea and aeabrane f iltera 
for the sake of the COlllPlete protection of 
the en·.ri1:0mnent. 
electronic sorters either vorkinq with X-rays 
to eliainate unicoloured eztraneoua pieces 
f roa the ma&• flow or photoelectronic •orter• 
actinq on base of colour ·dif ferencea 
the effective mechnical calibratinq machines 
are alway• more better but in some cases the 
need of the procesainq iexceeda their lillita 
the calibration a.ccordinq to qeometrical 
parameters, mostly to foms and shapes with 
the h~lp of computerized videoelectronic 
systems. 
up-to-date heat exchanqers in three fundamental 
classe8: 

broad choice of plate heaters and 
coolers 
coil-double-type aquipments 
scraped surf ace heaters and coolers 

3-4-5 stage evaporators and combinations with 
mechanical vapour recompression 
high capacity continuous membrane filters for 
r·everse osmose to eliminate siqnif!cant 
~iantitiea of water before concentration 
through thermal evaporators 
fully autaaatised horizontal periodically 
sorting retorts with classical or computerized 
control, meaaurinq and recording the Fo 
val'.lea: this are for smaller and medium 
outputs 
Continuous riqid system can sterilizers or 
fl~xible divided or not divided hydrostatic 
sterilizers: both qrou~s represented by 
medium or hiqh capacity units. 
biqh level sanitary type equipments like 
centrifuqal and volumetric /positive/ ptDDpa, 
electronic pnemnatic automatically siqnallinq 
flow control valves, cleaninq in place /C'IP/ 
systems with flexible softwares etc. 

The list of the above ref ered qroupa does not 
contain whole sortiment offered by the food 
machinery producers of the world, however 
shows the trends of applicable enqineerinq. 
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4. 2 · tfew 111e·thod• ·m th• ·tedofol:ogy 

Without this above mentioned rich MENO the aseptic 
procesainq of juices and/or purees of aanqo or 
taaato couldn't be introduced in developi.nq and 
developed countries. The revolutionary progress of 
the aseptic technolo:JY off era an optilliatic view 
for qrowers, producers and consumers and opens 
already some possibilities to increase the pr'O'iuction 
and export of cash crop products. 'l'be ranqe of 
aseptic packaqes expanda frcm 200 aililitrea - to 
1000 litre units dependinq fran packaqe systems 
and marketinq relation.. 

The aseptic processinq of solid food has 
provided a new set of problems. The research 
activity has begun in the sixties and only 
now can we hope to be in the proximity of 
practiceable processes. 

The importance of the microbioloqy to avoid 
bacteria to produce aseptic products is commonly 
accepted, the same tendancy can be expressed concerning 
the increasing role of the microbial technoloqy or 
bioenqineerinq. Treatment of fruits with enzimes -
one example of it follows later on - influences 
the technology still: at beqinnings e.q. by 
pr~ssinq or the combination of enzimatic treatment 
with filtering and membran process operations open 
new ways to better juice-yields, higher quality, 
colour, flavour. 

The same staqes of processing are now worked out 
with water-solid diffusion methods usinq screws or 
continuous filters or up to date dekanters. It is 
preferable to examine in each case the role of 
enzimatic treatment in the different substaqes. 

The cold preservation of veqetal raw materials 
shoes very up-to-date and perfectioned technical 
level both for batch and continuous operations, 
too, as per the flow freezers worldwide used. 

The new trends on this field are characterised by 
the cryoqenetic freezinq, usinq liquid nitrogen. 
Some very small units are already on the market 
with input of 1-2 hundred Kilos/hour or per batch, 
in easily transportable forms, adapted to work on 
th-! spot, in the gardens. 
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4. 3 Pac1caqt11g1· ·a he·a;!f )>l(Ckage- ·o-t pl:'Obl-.a 

The short chronology showtl the hiqh 1.mpor­
tanc.-e of the paclcaqing in the field of the 
fruit and Vf!4Jetable proeeaainq. 

Many old problems and theirs solution are 
nowadays also on the 11taqe, discussed, abolished, 
renewed. The tinnad plate and the soldered 
cans produced from it are widely used. Dis­
reqardin~ the fora - it aeana plate or roll-
of the raw material used to can production, 
the old queations are arisinq always snd 
everywhere. With specill!. emphasis on the 
cirCUJ1Stances of the developing countries it 
is preferable to consider the feasible 
alternatives froa ca~e to case, from site to 
site as concerns the place of can proeessinq, 
to choose between lOWJl production or buyinq it 
from inland producer, eventually from abroad. 

It remembers to an old method in developinq 
countries in the tble of the fifties. This 
was characterised by the centralised pT.oduction 
of the can-bodies and that of the lids. Then, 
to cut down transport costs, can-bodies were 
flattened and supplied to the canning factory 
along with the end pieces, the lids. These 
can be made into cans readily at the factory 
by using a set of machines consisting of a 
can body reformer, flanger and double seamer. 
This system in India included the cans with 
dimeter 68-157 Dli1l and height 78-178 mm. The 
feasibility of such a Rystem depends on many 
factors beqinninq with the infrastructure and 
ending with the demands of marketing. 

The distribution of the can making raw 
materials or that of the ready to fill cans 
are under the influence or 1n the hand of great 
~ational or transnational packaging companies. 
Horse power has already penetrated the sphere 
of glass jars and bottles. 

'l'he use of qlaas as packing material is very 
old, however, to enter into such system begins 
with the qood rav materiftls to produce qlass, 
needs qood technoloqy, energy, skill, hiqh 
level of technoloqy, uniformity and accuracy 
of the prod•1ct. 
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In possession of all these conditions anybody 
has to aake a choice between ~e jar closinq 
systm!!S offered on the liarket. Many of the 
Hungarian and f oreiCJD experiences were 
mentioned. The crucial factors of the decision 
area 

breathing closure non breathinq c:losure 
aiaple closing Yacuua closji.g 
art of the qood• filled into th• jars 
11ethod of aterili~inq after closing 
demanded level of •cbnisation 
accessibility of lids, covera1 
accessibility of know-how to produce by himself 
accessibility of closing equipment: 
accessibility of paints and sealing materials 
demands of the end product marketr cash crop­
food crop 

Thia abort but inCOllplete list is very convincing 
to see the difficulties of a packaqinq decision 
vith the possible consequences of organisa­
tional and economical character. 

The aseptic way forms a veLy important 
revolutionary chapter of the packaging in 
our days. Aseptic treatment, storaqe and 
marketinq have been discussed. ~any of the 
fruit• and ve<jetables qrown on llOderate and ' 
tropical climate can be processed and packed 
in aseptic way. The aseptic process increases 
the cash crop potentials of many developing 
countries of ferinq economical sizes and 
methods for high quality products to reach 
easily and on competitive way the international 
market. 

The philosophy of the system includes the up­
tll-date treatment and/or the storage in 
sterilised big tanks to 60 cubic meter each. 
'The aseptically stored goods can be packaged 
into smaller units later on or vill be transpor­
ted to industrial consumers in aseptic tanlc­
lorries. The tanks are made. preferably of 
stai~less steel, in sanitary design. The 
choice of packaging machinery available 
offers the following alternatives: 
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aseptic baqs 
units 
aseptic bags 
aseptic drums 
aseptic consu­
mer packa.qes 

/3-5-20/-100-200-1000 litre 

in eartcns-in cases-indrums 
200 litre 

o.2-1-3 litre b:>xes 
pouches 
cups 

The usual ways of f illinq are characterised 
by the following factaa 

'lhe environment of f illinq is sterile during 
the process 

the container is sterile: either sterilised 
and packed in sterile way /p.e. bags/ or 
sterilised in the filler before f illinq /p.e. 
~/J the packaqinq aat~rial will be sterilised 
in the aseptic filling machine before and 
durinq the forminq operation of the consumer 
packaqe /e.g. cup/. It is necessary to know, 
that the packaging material, the container, 
the know t-..ov of his production is concentrated 
in few hands, sometimes with the filling 
knov-how added. 

This fact impresses the o.>nsideration cf an 
eventual packaging decision with elements of 
bard currency inpnt and output c:ausinq the 
same or aore sophisticated systt!lll of factors 
as mentioned U,0,,-e reqardinq the glass jar­
decision. 

Addition~lly attention shou!d be called on 
the fact, that a vell equipped aseptic system 
needs evid.ently the high sanitary - microbial 
lf!VGl o.~ equipment, the CIP and this all lead 
t, the full exclusion of human errors concluding 
in & microprocessor control The views ar.d 
foreca&ts of many participants verified this 
ideas, as a measure ~o increase the competitiv­
ness of the producers. 

4. 4 An ancient ·fruit ~Li ts· nev eo1npleY proee·sS'ilig 

The shortage of foods for home consumption and the 
poor situation of many developinq countries regarding 
cash crop need to improve their export and f nreiqn 
trade balance. 

' 
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This task can be served throuqh industrial processinq 
of old raw materials throuqh utilisation of new 
technology. This can be explained shovinq the palm 
date story. The date used to be an important food 
in its natural fom durinq 6000 years of hUlllaD 
history. It is easy to store, to preserve and the 
hiqh yield and the high nutritional value make it 
to be a very iaportant food crop. · 

The industrial developaents in the developinq 
countries in cooperation with the innovative 
experience of a small, however in foc>Cl processinq 
well advanced European country resul1:ed in revolu­
tionary chanqes in the utilisation of a atorical 
food. The small hills of the harvested mass of 
dates, with some syrup on the sand was transformed 
in processing lines, in factories producinq a 
broad range of products, from. suqar to fodders and 
fermented goods. 

Bunqary has been dealing with the technology of 
date processinq since the middle of the sixties. 
Although this fruit is not a native of Kunqary, 
the Bunqarians keep fulfilling this honourable 
task since many years - entrusted by UHIDO t.oo. 

By way of introduction a few words about the palln 
date which 6000 years aqo was already a valued and 
cultivated plant. Its importance keeps increasing 
iai our ti.Ile, too, as the widely spread new methods 
of cultivation keep increasing the yield. 

The ripe fruits are completely utilizable partly 
for human consumption and partly for feeding 
animals. Dates suitable for human consumption can 
be consumed as food, or can be used for production 
of juice dependinq on the quality. 

The eatinq dates are ripe, with hiqh sugar content 
and aesthetically are appetizing, too. Their 
bioloqfcal suqar composition is the most valuable. 
They are !llUCh sought sweet all over the world. 

Oates not meeting the criteria of sale in original 
shape are suitable for industrial procesainq since 
their high suqar content can be economically 
utilized. 

From juice obtained during extraction and by an 
appropriate treatment the following end-products 
can be produced: syrup, liquid sugar, balting­
yeast, alcohol, vinegar and fodde1·-yP,ast. 
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From the less valuable dates of inferior quality, 
as well as from the by-products /stones, fibres/ 
obtained durinq the course of extraction a highly 
nutritive fodder mixture can be produced on an 
appropriate production line which could be a 
useful aid to the animal husbandry. 

In Hungary the research vorka were aimed, first of 
all, at the preparation of juice and its end­
products, at the product.ion of fodder, as well as 
at the elaboration of complete technoloqical lines 
to produce all those mentioned above. For eccncnic 
exploitation of the high, ~veragely 57 p.c. sugar 
content of the dates a technoloqy elaborated by 
Messrs. LANG GtPGYAR and KOV'AC was built-in into 
several plants supplied by Hungary. The most 
siqnif icant of these is the liquid-sugar factory 
at Bindiya in Iraq with its internationally admitted 
outstanding capacity. The field of application of 
the liquid suqar produced therein is al.moat in­
exhaustible. It ~ss qualified and verified appropriate 
by the COCA-COLA Co. too, and that is why it is so 
much wanted bas.ic uterial fram the soft-drinks 
producing f act.ories up to the canned food and 
confectionery industry, too. 

Beside the above and together with the Austrian 
firm Voqelhusch alcohol-, vinegar- and fodder­
yeast plants, all based on dates as raw material 
have been installed in Iraq, too. 

Further R + D activity was continued then concerninq 
technical development and on basis of the experiences 
qained durinq operation of the technoloqical lines 
built-in in the above mentioned plants. 

With this end in view, frca 1982 on, _the ltOMPLEX 
and INDOSTRIALEXPORT Bun9arian companies have 
jointly elaborated a new research development 
programme for complex processinq of dates. A 
series of experiments on larqe scale were launched 
together with the Central Pood Research Institute 
/l(l;KI/ and the Research Institute for Growing 
Veqetable /ZKI/. 

The technoloqical phases were elaborated first in 
laboratory, later on a pilot technoloqical line 
set up at Kecskem~t at the ZKI under pilot plant 
conditions. 

I 
I 
I 

I 

' 
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In th~ course of our work ten different species of 
dates were teated in a quantity of several tons. 

Aila of ·the· deYe·1opment1 

1. Production of syrup and liquid sugar resp. 
from dates by adding enzyme to increase 
extraction efficiency 

2. Reduction or rather Clll!.ssion of auxiliary 
materials used in large quantities by the 
former technoloqies. 

3. Reduction of sugar content of by-products. 

4. working out a large scale processing technology 
for the enzyme method. 

'rhe rapid develoiment of enzyme chemJ.stry has 
naturally involved the wide industrial application 
of the enzymes. Since long special enzyme preparations 
have also been used for decomposition of pectine 
content of different fruit- and vegetable juices 
and the so prepared juices maintain almost the 
whole quantity of their nutriments, mineral matters 
and vitamines. 

1'hA content of pectine in dates tested by v.s was 
ranked between o,72 - 1,66 p.c., depending on the 
type of dates. 

Thia type of pectine was present partly in form of 
protopectine, a non-water llOluble glue of cellular 
membranes and partly as pectine soluble in the 
water phase. 

Pectine if present in juices promotes the stabili­
zation of materials causing turbidity, increases 
the viscosity, thus makinCJ more difficult the 
filtration and separation, t.~e result of which is 
that the fibres retain higher sugar content. 

The macerating type pectine-decomposing enzyme 
preparations /such as the Phylendonase/ by decomposinq 
the pectine-containinq .. tters being present 
within the vegetable tissues brinCJ about a suspension 
from individual cells or from amall-sized cell 
aqglomerates leavinCJ the cellular membranes intaet 
/Zetelaki-BorvAth and Gltai, 1977/. 

' 
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The clarifyincJ type enzyme preparations deccmpoae 
the pecUne to parts of •all 110lecalea and throuqh 
their effect the physical f eaturee of pectine 
chanqe, too. 

From the technoloqical po~~ of view the •enzyme 
method• makes the juice well responsive to treatments. 

Durinq the course of the experiments, first of 
all, the Runqarian made pectine decanpoeinq enzyme 
preparations, such as Phylendonase and the Pectine­
liase preparation oriqinatinq from the experimental 
production of !ICEXI /Central Food Research Institute/ 
were used but the applicability of preparations of 
other foreiqn canpanies has been tested too. 

- 11'he· llle:ih" ph·as·es· of tlre e!J>!riJllent·s wre- ·as "fdl:ll>Ws: 

preparation of raw materials, 
aquaous extraction by addinq enzyme, 
heat treatment, 

- separation of liquid and solid phases, 
clearinq the juice, 
evaporation. 

ry addinq enzyme Phylendonase the recovery of 
juice bas increased by 10-20 p.c. The dry substance 
/refraction p.c./ and the suqar content of the 
extract have increased by increasinq the enzyme 
concentrate and the lenqth of the period of treatment. 

The suqar yield of date juices - sugar content 
expressed in qlucose - was hiqher by 15 p.c. than 
that in control probes. 

The effect of enzyme Phylendonase on the reduction 
of viscosity /80 p.c. of the date juice/ has facili­
tated the ca..~ryinq out of the technoloqical operations 
such u pwapj.nq, fibre separation, and filtration. 

The suqar content of by-products was less by 10-15 
p.c. than that when control material was used. 
The dry veiqht proportion of the residual date 
fibre baa decreased by 11-16 p.c. by increasinq 
the enzyme concentrate and the treatinq time. 

The clearing effect of the enzyme Pectinliase and 
the degree of decomposition of pectine at extracts 
obtained from dates were followed on by measurinq 
the specific viscosity of the juice while the 
quantity of decomposed pectine was concluded from 
the ~eduction of quantity of precipitate beinq 
•trainable. 
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To the effect of enzyme treatment the specific 
viscosity of the date juice has decreased by 80 
p.c., while the quantity of •trainable precipitate -
aimi.larly to the viscosity - has also decreased by 
increasinCJ the enzyae concentrate and the len9th 
of the treatiDCJ ti.lie. 

Treatment by addinCJ Pectinliase has not reduced 
the PB v~lue of the date juice, neither its refraction 
and dry substance content. 

sunning-up the results of exper1me~ts it can be 
established that by using pectine decomposin9 
enzymes the efficiency of the aqaaous extraction 
of dates can be increased from the point of view 
of su9ar recovery. 

Clarification of the date extract addin9 enzyme 
and its treatment by Pectinliase enzyme simplifies 
the fomer chemical process of pectine decomposition 
and clarification to a qreat extent, and thus 
reduces the loss of sugar originated during these 
operations. 

Decrease of the specific viscosity made possible 
the filtration of other solutes, e.9. proteins, 
causinCJ turbidity and the evaporation of the so 
obtained cleared juice almoet without any loss 
too. 

To the effect of enzyme treatment the auxiliary 
materials used by the for11er technology and imported 
by the end-users could almost be eliainated and 
thus a number of the former equi~ent became 
unnecessary in the processing line, it became 
silllple, consequently the specific operational 
costs could be reduced. 

At the new technoloqy such separating and clearing 
equipment can be used which simplifies considerably 
the former complicated technoloqical phases and 
thus reduce the water content of the by-products. 

As a result of a + D done the enzyme-added recovery 
and clarification - well known at date processing 
too - were further developed and became suitable 
for large scale production. 

By addinq enzyme~ we have succeeded in eliminatinq 
such factors of uncertainty as the chanqinq quality 
of the raw material as a consequence of which the 
capacity of the technoloqical line varied. 

' 
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Be•ide the AboYe mentioned thi• kind of treatllent 
protects the -terial frca a lengthy heat treataent 
which .. y cause serious deterioration. Significant 
success was found in inereasinCJ considerably the 
capacity of the separatincJ and clearing equipment, 
as well as their reliability in service, too. 

Further R + D is expected through the introduction 
of new food enqineeriDCJ methods, unit operations 
and bioenqineeriDCJ to develop processing technoloqy 
and to increase the choice of products made of 
this wonderful storical fruit • 
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s. Dairy enqineeri.Jlg 

5.1 Trenda of development: new methods in ailk processiDCJ. 
/'the Bunqarian experience/ 

This chapter is b&sed on the experience and results 
that have been realized in the Banqarian national 
practice, and that -y command interest in developiDCJ 
countries, too. 

The most important items of manufacturinq tecbnoloqies 
and products have been developed by adoptinq 
membrane separation methods. The last decade of 
Bunqarian efforts in R + D is characterised by the 
introduction of membrane technology. The ultrafil­
tration has the qreatest J.aportance maonq the 
llellbrane separation processes and the ultraf iltrati.on 
was the first to be applied industrially in Hungary. 

The Bunqarian institute has been concerned with 
the possibiliti.es of the ultrafiltration applied in 
dairy industry since 1974 and a whole ranqe of 
dairy products and aanuf acturing processes have 
been evolved since then. 

Cheese manufacturing method based on the combination 
of ultrafiltration, thermal evaporation and homoqeni­
zation may be th.! most important. By its application 
there 1• a possibility for producing Feta-like 
cheese beincJ ripened in brine, which are priaarily 
known on the markets of Middle-East, however, 
ovinq to its high elasticity, it can be used for 
producing a whole series of milk products, as 
fresh and ripened soft cheese, cottaqe cheese, 
desserts, and so on. 

This process, compared with the conventional 
cheese manufacturing methods, can provide the 
followinq advantages: 

the yield increa~es by 20-30 p.c., 
the rennet savings are up to 80 p.c., 
it is efficient, havinq less labour and 
energy requirement, 
it is environment protectiTe because of its 
by-products have low bioloqical oxiqene 
demand /B.O.D./. 

The process developed in the &unqarian institute 
is more up-to-date than the earlier cheese 
makinq methods using ultrafiltration because 

r 
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ensurinq the camposition of cheese, it takes 
place in two steps, by ultrafiltration and 
vacuum evaporation, thus adjusting the solids 
content can be attained at lover cost, 

selecting the solid matter content is possible 
between greater limits, thus the possibility 
of the use widens considerably, 
the higher proportion of the bioloqically 
active milk COJIP()nents gets into the cheese 
11&terial, 
an output being also theoretically maximum 
becomes possible. 

Using the outlined process, two factories having a 
yearly production capacity of about 8000 tons were 
established. The factories produce pr:illlarily Feta­
like cheese havinq the following major features: 

Solid content: 41-43 p.c. 
Pat in solid content: 45 or SO p.c. 
according to the requirements of the costumers. 

The cheeses are marketed in sealed metal boxes 
vith a weiqht of 16,8 or 1 kilograms. 

The output is characterized by the following data: 

100 kiloqrams of ripened cheese can be produced of 
500 1 cow milk with 21 kgs milk fat in it. 

Usinq the outlined method, there is a possibility 
to manufacture also sheep-cheese-like product5, 
from the mixture of cow and sheep-milk. 

The two factories deliver mainly for export. 

In naaerous Middle-East countries where the milk 
production is on a very low level, the demand is 
high for cheese rip 
ened in brine. Therefore 
factories we.re established for producing cheese 
from skim-milk powder and anhydrous butterfat. 
Hungarians developed an ultrafiltration process 
for prodacinq cheese of the same quality from milk 
powder and butterfat as that from fresh milk. 

The main features of the product comply with those 
described above with the difference that 100 kq 
of cheese can be produced frOID 45 kq of skim-milk 
powder and 20 kg of anhydrous butterfat. 

, 
1 

' 
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Baaed on the presented ultraf ilt:ration method of 
cheese manufacture, the proce•ses for aakin9' also 
various fresh and post beat-treated cream-cheeses 
have been developed. 

These products can be made with a wide composition 
range, t:hat is without flavourinq or in seasoned, 
fruity and sweet taste varieties. 

These cheeses, uti!izing fully the milk proteins, 
have higher nutr.iJllental values than the conventional 
ones, and their orqanoleptic characteristics are 
very advantageous. The keepinq time of the varieties 
being post heat-treated allows longer shelf life 
and the f lavourinq can be formed according to the 
consuming habits and taste of the customers. 

one of these products, a post heat-treated product 
with seasoned flavouring has the following main 
features: · 

Solid content is 
Fat content is 

47 p.c. 
30 p.e. 

100 kg of the product can be made of 450 1 milk 
wit.~ 31 kq of fat in it. 

'1'he Hungarian food industry too, just as that of 
other countries, uses different protein concentrat­
es for example caseinates, milk protein co-preci­
pitates, and so on in larqe quantities, primarily 
for improving the quality and nutritional value of 
meat and canned food products. 

The conventional milk protein concentrates can be 
produced by means of high enerqy consumption and, 
occasionally, with qreat protein losses, in addition, 
there is often no possibility for establishing the 
so called functional properties aceordinq to 
demands. 

To resolve these problems, a basically new process 
was established by nieans of the combination of 
ultrafiltration and water withdraval as well, as 
optimalizinq parame 1ters for producing milk protein 
concentrates. 

This process assur1a1s that the endproduct will 
contain entirely all the milk protein fractions as 
well as the trace elements and vitamines bound to 
the prot~in. 
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The protein content of the product can be specified 
generally between 60 p.c. and 80 p.c. 

Their c:haracterizinq properties are as follows1 

the milk protein fracti~ns are included in 
the original proportions, which indlcat.ea 
nt ... trition bioloqical advantages, 
their particle size! ia uniform, which is 
important for utilization for ex~ple pre-
paring water solutions 
their ndcrobioloqical quality and heavy metal 
contents are equivalent to the milk p:>wder of 
qood quality, 
their shelf life is one year in a suitable 
packaqinq, 
their functional properties are very favourable, 
their water bounding capacity and fat emulsifying 
properties are also qood. /This latter is 
about 5 q oil/g protein./. 

owing to their favourable properties, the milk 
protein concentrates have wide utilizing possibilities: 

to improve the nutritive values of foodstuffs, 
prinlarily in bakery and Italian paste products, 
for iplproving foodstuffs quality, 
for making emulz!f iers in meat and canned 
food products, \ 
for improving ice-cream and pudding substances, 
to develop such new food-products as butter 
with reduced fat content, acidified milk 
products, 
for producing additives, texture improvers 
and stabilizers 
for producing dietary and diabetic foods. 

The utilizing experiments have been closed with 
favourable results, therefore, at the first step, 
the Hungarian dairy industry instituted a unit 
with production capacity of yearly 350 tons. 

A considerable research proqrara in Hungary is to 
develop the manufacturing technologies for diabetic 
products poor in lactose and energy as well, as to 
increase the product choice. 
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Accordinq to the national estillatic·n• and special 
literature data, over 10 per cent of the population 
has low lactase-activity or is lactaae intolerant. 
The milk and lllilk product consumption of the 
affected population is ve~y limited. To increase 
the consumption of the milk products, new products 
have been developed that can be taken without any 
complaints and aymptans by people of lowered 
lactase activity. 

Production of such products is carried out by 
combination of ultrafiltration, vacuum evaporation, 
rpray-dryinq and the mixinq of additives. The 
flexible producinq process allows the manufacture 
of products with a wide ranqe. Usinq the process, 
the following products of low lactase content can 
be made: 

milk powder with different fat contents, 
puddinq-powders, ice-cream powders, 
dessert-like milk protein concentrates beinq 
rich in protein. 

The products are storable in suitable paekaqinq 
for a lonq time, this allows the nation-wide 
supply provided by one central factory. 

Butter creams of low enerqy content were worked 
out to serve the up-to-date nutrition. 

Utilisinq the structure fonninq effects of the 
fat-protein complexes and texture modifiers, a 
butter cream group of 40 p.c. fat content, giving 
butter sense was developed. This is sgreadable 
cold and does not melt warm /at 30-35 C/. 

Natural, seasoned and sweet verieties were established 
and are marketed in plastic cups with snappinq 
lid. These products are vecy popular becuase of 
their good organoleptical properties and relative 
low prices. 

The primacy duty of the Hungarian dairy industry 
is to meet the demands of the Hungarian consumers, 
but interests are tied up with boosting the export 
of the milk products. Therefore, on the basis of 
conventional principles, manufacturing processes 
were developed for makinq special quality cheese­
sorts with oriental character, beinq ripened 
typically in brine, such as Akawi and Feta cheeses 

' 
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made of sheep- and cow milk. The manufacture and 
export of these cheeses is conti.nuous at present, 
tooJ they are prilllarily sold on oriental •arkets. 

Finally a few words about makinq use of the dairy 
industrial by-products: 

The largest amount of by-products beinq formed in 
the dairy industry ia the v'ley. 

The whey qenerally is directly used for feedinq 
animals nowadays, but the industrial processinq 
becomes more aiqnificant year by year. 

A part of whey is processed for whey powder. 

The advantaqes of the whey powder producti~~ are: 

there is a possibility for using the whey in 
human nutrition 
it is well storable transportable cheaply, 
the pharmaceutical industry and fodder industry 
attain valuable substance, 
and finally a great advantage: the sewage 
disposal problems of the factories will 
decrease. 

Together with the Hungarian Bakinq Industrial ' 
Research Institute, a baking industrial ingredient 
was developed. Its use reduces the energy and time 
requirements of the bread manufacture and improves 
the bread quality. This product, named •citopan• 
is produced in order of yearly 1000 tons in Hungary. 

We have had to solve the utilization of a new by­
product, the permeate of ultrafiltration processes. 

'!'he permeate is well usable for feeding either 
directly or concentrated. Being concentrated, it 
improves the utilization of urea in animal feeding. 

A refreshing beverage group on permeate basis was 
established. Their marketing has recently started 
in Hungary Trade mark Fauna Fit. According to 
nutritional analyzes, these beverages have very 
favourable physioloqical effects, they are advan­
tageous for providing the mineral salt balance in 
the human organism. They are healthy beverages for 
everybody and their consumption is recommended 
primarily for workers doinq hard physical work or 
living in hot climate. 
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5.2 Dairy machinery 

The trend of the machine development for the ailk 
processinq shows the qeneral tende~cy in food 
8Jl9ineering adapted to the special demand of the 
industry. 

The sanitary design improves the use of hiqh level 
and expensive construction materials which can be 
used with Cleaning In Place /CIR/ processes. The 
durability and the industrial ?alue of this special 
steels /AISI 316, ~036 etc./ ia undeniable, but in 
developing countries the production of home made 
additional resp. spare parts and the aaintenance 
of such equipments cause some difficulties. This 
vas discussed in October 1984 /Second Consultation( 
and on the Workshop in AuCJUst 1985, too. Reither 
there or here no common opinions were reached. The 
food factories, dairy companies or food machinery 
producers of the developing countries and of the 
more industrialised countries are often in difficult 
situations in purchasing the best materials in 
lack of foreign currencies, illlport restrictions 
and of similar reasons. 

This refers also to different metallic and non 
metallic elements, as per gaskets, sealings, 
bearings too. 

Though no consensus has been reached at the manent, 
all parties agreed to induce technical and commercial 
development and mutual trade serving the availability 
of the high value, appropriate raw materials and 
accessories for the food producers and especially 
for the dairy engineering in every country. 

The mechanisation and confon:iation in the dairy 
engineering is everywhere a question of technolaqy 
and not of lack or abundancy of manpower. The 
appropriate level of automation depends on the 
unit operation and on the local conditions. It was 
stated that a HTST plate heat exchange~ with very 
short time factor cannot be controlled by hand but 
many of operations, transport etc. can be realised 
usinq trained and non expensive manpower. This is 
true for continuous or batch processes too, if 
choice can .be made. Duxing the lectures and dis­
cussions great interest has been observed reqardinq 
the machinery of OBT and aseptic milk and milk 
based products and as second branch of equipments 
the enqineerinq of cheese production. 
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The UB'1' and aseptic treatment and P'-Ckaginq demand 
biqh level and expensive engineering. FrOl!l the 
different views expressed by the participants 
anybody can not very easily abstract a simple 
picture. It is true that this methods are in 
offensive in many developing countries, taking 
into consideration t.he·controversarv situations on 
existing and needed technical le~el~ existing and 
needed facilities regarding packing materials, 
/importation, local production/ infrastructural 
difficulti'!s in transport and distribution, refri­
gerated transport and storage, one way or return 
packaging systems etc. 

The special cheesemaking technology and equipment 
seems to be characterised in one side by the 
introduction of membrane separation technic and by 
not very sophisticat.ed batch or continuous cheese 
machines and production lines, underlining the 
impOrtancy of this milkproduct of high nutritional 
and economic value on second side. Reqardinq tiis 
Chapter 5.1 is to be mentioned. 

As per non very sophisticated machinery You can 
read a brief extract of the lecture held on the 
Workshop by the expert of tLGtP one of the Hungarian 
food machinery works. 

One of tLGtP's major areas of activity is the 
manufacture of dairy equipaents and installations, 
as well as the supply and assembly of complete 
dairy plants and cheese factories. Recommended 
dairies can be used with various producing capacity: 
so.ooo-400.000 l/day. '?he product varieties can be 
in a wide range of different dairy qoods. 

The follovinq types of dairy equipment are manuf ae­
tured by tLGtP: 

tanks for milk and whey storage 
reception lines for milk 
milk, curd, and whey pumps 
cheese vats, tanks. 
strainer vats 

- cheese presses 
process tanks 
CIP washing systems 
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elements for the automation 
packinq machines 
cheese ripener 500 t 

cheese factories 
with processinq 
capacities of 

1,000 t 
2,000 t storaqe capacities, 

25 t milk/7 h 
so t milk/7 h 

100 t milk/7 h 

The process lines can be used to produ.:e both 
smooth and holey naturally femented cheeses and 
supply of processinq line for specialy cheeses is 
possible too. In the past 15 years over 100 cheese 
factories and ripeners and milk plants have been 
delivered to buyers at home and abroad.Most of 
these factories are in operation in the soviet 
Union, and almost all technoloqical inetallations 
including the complete laboratories have been 
supplied by tLGtP. 

Toqether with the researchers of the Hungarian 
Dairy Research Inst! tute, fT.GtP has devP-loped a 
new and unique cheese manu1 :turinq ?rocess which 
has solved tl":: problem of producinq cheese of 
excellent ~Jality from skimmed, dried milk available 
on the ~Jrld market and from anhydrous butterfat 
or butteroil, or from dried milk and a small 
quantity of natural milk. 

As a result of t.he development work it is possibi•l 
to t1Ddertake delivery of complete up-to-date 
cheese factories, that provide - by applying tl1e 
elaborated method - for producinq various kinds ~f 
semi-hard ane. cheddar type cheese of excellent 
-uality uptc the customer's demand. 

In countries ~~~~e the natural circumstances do 
not allow milk prcduction, or only a small quantity 
of milk is available - our recommended factory can 
be used with an excellent efficiency. 

The modern mechanized cheese producing factory is 
suitable to manufacture 500-1000 kq of cheese in a 
shift, either from milk recombined from dried milk 
or from a small quantity of milk ~d a larger 
quantity of recombined milk, instead of natural 
milk. 
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The cheese varieties that can be produced are 
semi-hard cheese, e.q. St. Paulin, Port Salut 
type cheese 
semi-soft cheese, e.q. Tilsit and Cheddar 
type cheese. 

The cheese can be produced with the fat content as 
to the requirements of the buyer /e.g. semi-fat, 
or fat cheese/. 

The dried milk for the required type of cheese is 
recombined in suitable quantity of water through a 
mixer /tri blender/ and is stored in a tank until 
it is used. 

The butterfat in a quantity required for producing 
cheese with the required fat content is melted 
then it is emulsified in the recombined milk. 

If natural milk is also used, the fat is emulsified 
in milk, then the fatty raw material is pasteurized 
and emulsified in a homogenizer so that the fat 
should be evenly distributed in the raw material. 

Cheese is manufactured from the prepared raw 
material - from recombined milk, or from the 
mixture of recombined and natural milk. 

The production of kashkaval and other cheese made 
by similar technology /Cacio-cavallo, Provolone, 
Parenica/ requires heavy manual work. 

The quality of cheese made by manual work is 
how~v~.r, not unifom. '!'he combined Jtashkaval 
heating and kneading unit was developed by the 
research workers of the Hungarian Dairy Research 
Institute. '!'he unit has since been manufactured by 
tLCtP. Hungary was the first country where fully 
mechanized ltashkaval production was installed. 

The cheddarized cheese slabs are stored on the 
stainless steel tray accommodated on the frame and 
are fed into the cheese mill from that tray. The 
cheese mill cuts slices of 2 to 3 mm uniform 
thickness. 

The design of the cheese mill ensures the cutting 
of the milled cheese body without crumbling and 
thus reduces the losses. The slices drop through a 
bopper directly into the brine within the heating 
tube and from this point on, the cheese is further 
conveyed by the brine. 
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The brine is delivered from the brine tanlt into 
the heating tube by a pump, through the pipeline 
installed. ne brine flows in the beatinq tube at 
a rather high flow rate to prevent the agglutination 
of the cheese slices. ~ a result, the cheese 
slices are warmed up uniformly, a highly important 
factor for the quality of the cheese. As the beat 
transfer from the brine to the cheese is very 
advantaqeous in the heater tube, the thermal 
gradient is considerably smaller than in manual 
cheesemakinq. This is advantaqeous for the quality 
of the cheese and also results in steam economy. 
The brine and the cheese pass from the heater tube 
into a revolving perforated cylinder. The brine 
flows out along the initial section of the perforated 
cylinder and the plastif icated cheese collects in 
one mass. Due to the rotation of the cylinder, the 
cheese is contorted and the brine within the gaps 
in thus kneaded out. The time of heating and 
kneading is defined by the desiqn of the machine 
in a way as to provi~e that the cheese should 
become properly plastic and t3ke the corresponding 
amount of salt and that the deteterious microbes 
be destroyed during the period of the heat treatment. 

From the perforated cylinder, the cheese is led 
into the mould filling extruder. From the hopper of 
the extruder, the plastic cheese is passed on into 
the mould by the extruder. 

While the mould is filled, the cheese is subjected 
to intensive pressure and as a result, close 
structure is obtained. The combined heating and 
molding unit is attended by two operators. 

One operator feeds the cheese body into the cheese 
mill. While the other operator controls the 
machine and carries out the moulding r.:peration. 
'!'he output of the unit is upto 900-1200 kq/hour. 

I 
I 
I 
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6. The Slauqhterllou·se:· -source ot vhi·te and -red meat 

Slaughtering activity is an blportant factor of the 
food processing. The bioloqical and microbial 
characters of the ~av -terial, products and 
byproducts caused many difficulties in the processinq. 
The small animals with their white ancl the big 
animals wi1± their red meat can be slaughtered in 
our days at any desired deqree of mechanisation 
and automation. Any kind of animal can be slaughtered 
in mechanised way, inelud~"ng such arts as e.q. 
camels or rabbits. The factory :JJUSt be satisfactory 
clean, hygienic. In case of export production the 
slauqhterhouse must definitely conform to all 
sanita:ry prescriptions and requlatiohs, which are 
valid for the USDA and EEC. This system includes 
not only the needed level cf the technical elements 
but the appropriat.e orqanisatonial solution, the 
veterinary service, the maintenance too. 

Extremely high attention is pxoposed to the above 
mentioned problems in countries with hot tropical 
climate. 

In realisation of some projects of the last 
decade the interesting and hindering effects 
of traditionalism have been obser\•ed. During 
the talks some .~elevant questions have been \ 
discussed. The religious regulatiQns e.g. tha~ 
of the Isla.'!Jl can be fulfillet'. The z:elig~.on 
prohibits the stunning, special box~s can b~ 
used, fixinq the animals before ki.llinq. 'l'he 
boxes ean be p?Sitioned in the desired geographi-
cal direction 

·?he Hungarian slauqhterhauses and meat producers 
are llble to satisfy all needs producinq fresh 
or canned me~t products corresponding to 
Islamic or J\oRher or USDA or EEC regulations. 
The factories are under control of the competent 
Hungarian and foreiqn organisations. Mention 
has been made about the 1.Jnpo::tant role of 
refriqeration ~der·lininq the continuance 
without interruption of the refrigerated 
chain of storage and distribution. 
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The feasibility of the slauqhterinq depends 
siqnif icantly on the riqht utili~ation of 
each byproduct. /intestines, bones, blood, 
confiscated meat skin etc./ The technoloqy 
offers environment - friend processes for 
this activity. Such equipaenta cost a lot of 
money but the price of the products is hiqh 
and have a. qood market as per gelatine, blood 
plasma, protein-rich fodders etc. It has been 
agreed that the infrastructure has a strong 
correlation with the feasibility of a slaughter­
house and meat p1?Cessinq project. 

7. · AdVmiced wter malia$emelit ·Ui ·tJie· ·food "indUs·gy 
Appropriate water ·to ·prOd\ice·fObd 

7 .1 · '!'We 'Water is a matter of primary importance for 
the fOOd industries. In many cases it takes part 
in the technological process directly and together 
with the basic material /raw material/ it canposes 
the substance of the end-product. In other cases 
it is used as dissolvent, washinq and diluting 
agent. At the hydraulic transport the water is 
transporting medium. In the energetics it is used for 
feeding the steam boilers and for cooling. 

The food processing plant requires water in large 
quantities and the nature of the food products 
calls for high water purity. The consumed water 
will be polluted more or less during the production 
process. The degree of the pollution could be 
rather different. However the common feature of 
waste waters in the food industries is that owing 
to their significant organic compound content they 
have natural disposition for fermentation and 
putrefaction /decomposition/. By this reason tte 
waste waters could not be reused or coud not be 
put on the living water without any treatment. 

Nowadays the clean water is a wanted raw material, 
a requested natural resource, so it is necessary to 
be treated well, to make a qood use of it. The 
advanced water manaqement consists of two parts: 
the water supply and the water outlet. 

The water supply means the purification and distribu­
tion of the water. The water outlet comprehends 
the treatment, purification and removal of the 
waste water. Developinq the water management of a 
food processinq plant we have to respect the 
following general ideas: 
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1. The qrowing water demands of the industry 
must be covered from surface waters prilllarily. 

2. The national water manaqement is characterized 
by the water use in succession and water 
recycling. 

3. The waste water purification constitutes an 
inteqral part of the production process and 
it has to be provided with the fooc:l processing 
plant eliminating the waste water. 

7. 2 . WateY make-up in ·the· ·f ooa l>Yo-ce·s-s-ihCl P~alits 

The natural water foi:ms a complicated dynandc 
system. Xt contains different qases, mi.neral and 
organic impurities. They can be fined in dissolved, 
colloidal and suspended form. There are surf ace 
and undercp:ound waters. 

The raw water cannot be used in own natural 
form, it has to be treated. The method and degree 
of the makinq up depends on the subsequent use. 
The water beinq contacted with the products of the 
food industries has to have a quality of drinking 
water. It is very important to make up the available 
raw water according to the further use, namely the 
water of inconvenJ.ent quality could highly dete~iorate· 
the quality of foc.;.d products could disturb the \ 
producing process and the econany of the prod~ction. 
The water has to be controlled and treated in 
accordance with the hygenic sanitary and technoloqical 
prescriptions. The more important operation of the 
water preparation are: clarification and decolour-
izing, elimination of agressive and detrimental 
qcses /hydroqene sulfide/, elimination of iron, 
manganese and calcium1 deodorization and deflavouring: 
des infection. 



Parameter 

dry solid 
ca-oxide 
Mg-oxide 
Pe and Al 
oxide 
Cl 
so2 

4 
N03 
N02 
Hardness 

Alkalinity 
Oxidizing 

/02/ 
Amine a 

Tabl·e· No.· 1 

Chemical composition of water utilizable in different food proceaaing tndu•triea 

Unit 

raq/l 

mq/l 
mq/l 

11.q/l 
mq/l 

m9/l 
m9/l 
mq/l 

mg-eltv/l 

mq-ekv/l 

mq/l 
mg/l 

Brewery 
aof t hard 

50 300 
10 100 

l 30 

no no 
2 2 

4 8 

trace trace 

- -
0,5 S,l 
0,4 s,o 

- -
0 0 

., 

Canning and food 
prooeaaing 

Starch Suqar 

, • t • • t I • t • ' f O • ' t t ' I I • t I I t t f 0 ' ' 

500 400-600 300-500 
120 120 200 

30 20 -
no to o,s trace 
30 60 50 
36 70 60 

trace 0 trace 

- 0 0 
6,0-7,0 1,0 7,5 
2,5-4,5 4-5 60 

2 2,5 2,5 
0 0 0 

Dairy 

500-600 

200 

-
o,5 

30 
120 

0,5 

0 

7,5 

4,5-5,0 

2,5 

trace 

... 
°' -• 
I 
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For this purpose the drinking water is suitable 
sometimes the chlorine is eliminated by active 
carbon for improving the taste. 

l:anni·ng and food eroc·essinq 

This industry consumes the water in large quantities. 
Here the prescriptions regarding the drinking 
water quality are standard. If the total calcium 
and maqnesium content exceeds the value of 40 
mq/l, then the processed products could earn a 
bitter by-flavour. In hard water blanching of the 
vegetables, especially the lequminous plants 
/beans, peas/, and boilinq "f meAt is also more 
difficult and worse. The water containinq iron 
darkens the colour of preserved fruits. 

Bread ma.ldng -illdu·s·txy 

For bread makinq colourless, odourless, by­
flavourless water is used 

Dairy 

A water of max. hardness 7,5 mekv/l and top hyqienic 
grade is suitable only~ It could contain magnesium­
salts in traces only, because they lend bitter 
flavour to the butter. Bacteria, especially the 
B.fluorescens result the a~uring of butter by the 
decomposition of butter fat. 

7. 3 Wa•te va·ter tre·atment il'l the- ~ood ·mdtt•tri"es 

For the waste water treatment natural and artificial 
methods are known which are combined together in 
the practice 

Natural methods: 

1. Dilution by introducing into a recipient 
abounding in water 

2. Irrigation or soil filtration 
3. Purification in fish ponds 

' 
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Artificial methods 

1. mechanical treatment 
2. chemi.cal treatment 
3. bioloqical treatment 

The advancement of the water management in the 
different branch.es of food industry are different. 
Gei1erally speaking it is most advanced in the 
sugar factories and breweries, is undeveloped in 
the datries and canning plants. The main feature 
of the waste waters in the food processing industries 
is the high organic content. Thare are the less 
pc,lluted waters in the canning factories, the most 
polluted water in the alcoholic fermentation and 
yeast factories. In the waste waters of food 
industries the COD value varies generally between 
1300-ROOO mg/l, the BOD value varies between 600-
5000 mq/l. The waste waters are biodegradable in 
high degree by aerobic or anaerobic purification 
processes /COD = Chemical OXigen Demand; BOD a 

Biological Oxigen Demand/ 

For the advanced waste water treatment the food 
industry bas the follO"~ing possibilities: 

1: Waste water purification 
2. Recovery of the valuable ingredients from the 

waste water 
3. Succ~ssive water use in the technology and 

recycling the water 
4. Decreasing the specific waste water quantity 

by changing, developing the production process 

In many cases the food industry effluents contain 
much fat and oil. The fat concentration is some 
thousand D:J/l at the waste water of slaughter 
houses and meat processing factories, and it exceeds 
a valued 5000 mq/l at vegetable oil factories. 
However the fat /the oil/ could be separated 
/fleated/ in a great degree in the food industries. 
In most of the cases the quantity of the emulsified 
fats does not exceed a value of so-1000 mg/l. 
According to the standard after the purification the 
fat /oil/ content of the effluent is 10 mg/l at 
living ~ater recipient and is below 60 mq/l at 
introducing into municipal channel. 
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7.4 Conanon purification of wast& water from food 
industries ·anC! municipal waste liaters 
/-so call_ed mixe~_~aste vater} 

It is ob7ious to eliminate, to discharge the waste 
water oi the factories located inside the t°'"-~ 
into ~ur.icipal channel, than municipal waste wuter 
treatment plant. Such waste water being in the 
channel is called as mixed municipal waste water 
according to t.he practice the connon purification of 
municipal and industria! waste waters in a 
central, regional waste water treatment plant is 
advantageous in both technical and economical aspects 
/hiqher capacity, less specific production costs/. 

1. 5 rndu-..·tri:a·1 waste· ~Aee·r ·t't'e·a-tment ·in· ·the ·indi'Vidual 
· waste water purlflcati"oh plant gf ·a ·tO&f factory 

In many cases the food processing plan~ has to 
provide for purification of the waste water~ Namely 
sometimes the food processing plants are located 
far from the town. The waste waters of 
the food processing plants are generally polluted 
in higher degree, than the municipal waste water, 
so their purification takes more care and costs. 
For the purifica~ion of thP. waste waters of the 
food processinq b1e actived sludge trea~nt 
is most often used. Its efficiency could not be 
elevated over 90 p.c., sometimes 70 p.c. is a 
qood result. 

In the drawing we show the flow ch~rt of a tipical 
biological waste water purification plant, which 
is developed in Hungary by TatabAnya Coal. Mines 
Co. 

The compound sewage treatlru.:!nt plants combine in 
one engineering structure the aeration /fer.nentationf 
and settling /phase separation/ units of the 
biological waste water purification by activated 
sludge. 

The model TABSZ E is used for puri!ication of 
small quantity of waste waters: It is ~haracterized 
by small are~ requirement, compact construction, 
simple operation and minirnum service. This model 
can be used for purification of communal ~aste 
waters purified on screen and of other waste 
waters of this type. The purification is c~rried 
out by total oxidation process. The capacity of 
each kind of plants is tabulated below: 

' 



TABS% El 
TABSZ E2 
TABSZ E3 
TABSZ E4 

- so -

capacity: 

100-200 population equiv&lent 
200-350 population equivalent 
350-600 population equivalent 
600-1000 population equivalent 

The mechanical purification of the sewaqe is 
carried out on a screen at which the distanr.e 
between bars, elements of screen is max. 10 Bil. 
The mechanically purified sevaqe qeta without 
preliminary settling to the aeration zone of 
sewaqe purification plant where the process of 
bioloqical oxidation takes plac~. The oxygenation, 
homogenization of sludge and recirculation of the 
activated sl1ldqe frcm the sludqe zone are provided 
by an aerator of type M. - The slurry composed of 
water and sludge flows from the aeration zone 
through openinqs in wall of the tank and through 
the dampinq cylinder to the settling zone where it 
is separated into purified water and sludge. -
The settled activated sludge gets to the aeration 
zone because of suction effect of the aerator. The 
purified water flows away through the double 
system of canalization in the se~tling zone according 
to the amount of sewage fed to the plant. - The 
clarified water i9 conducted in the upper canal of 
the system of canalization and the f loatinq up 
sludge is removed - from time to time - from the 
lower canal of this system. - The sewage purification 
tanks are constructed with steel cylinder jacket 
and concrete bottom. The cylinder jacket is fit 
toqether on the concrete bottom cost in situ. 

Different methods are also used or the combination 
of more alternatives and operations. The new 
trends in food industry sewage treatment forecast -
as part of the production or separated - the use 
of the new developments of the membrane techr.ology, 
which can solve sometimes the complete recycling 
of water. Probably, in some areas of some developing 
countries, this is the only, however very expensive 
way, to realise food industry projects. 

The participants of the Workshop are convinced 
that the water and its technology has equal impor­
tance to the so called main technology; to solve 
it well influences the feasibility of the project 
decisively. 

' 



TECHNOLOGICAL FLOW CHART 

Load of TABSZ·E: 100-1000 population equivalent 
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Annex a,". 

LIST OF PARTICIPANTS ATTENDING THE INTERNATIONAL WORKSHOP ON 
"FOOD PROCESSING, QUALITY CONTROL AND DAIRY EQUIPMENT", HELD DURING THE TETP FAIR 

IN BUDAPEST. HUNGARY. FROM 17 - 25 AUGUST 1985 

Name Country Add re•• Function 

-----------------------------------------------------------------------------------------------------------------

1 Mohammad RAFIQ HOMA 

2 Hoatefa ALEH 

l Hu1t1pha KERKOUCHE 

4 Amar MORSLI 

s Jo•f GUERREIRO ALVES PRIMO 

6 John KASTOGIANNY 

7 Augel DAFYOHILIS 

8 Mrs. Hay S. JURDI 

9 Abdallah AKI B 

10 Hahamadou HALILOU 

D.R. Afghanistan Ministry of Commerce, 
Kabul, Afghanistan 

Algeria 

Algeria 

Algeria 

R.P. Angola 

Greece 

Grel!ce 

Lebanon 

Morocco 

Niaeria 

~ 

Rue Beloulzdad 44, 
Algiers, Algeria 

Ru9 Beloutzdad 44, 
~Algiers, Algeria 

Rue Beloulzdad 44, 
Algiers, Algeria 

CX.P. 885, Luanda, 
Angola 

18 Hlchalakopoulou Sts, 
Athena 101-10, Greece 

18 Hlchalahopoulou Sts, 
Athena 1~1-10, Greece 

Environmental Health Dept. 
Faculty of H~alth Selene. 
American University of 
Beirut, Lebanon 

0.0.1., 10 Rue Ghandi, 
B.P. 211, Rabat, Morocco 

B.P. 11208, Niamey, 

Director of Exhlbltlon 

Dtrecteur de la Qualit,, 
Hlnlstere du Connerce 

Dlrecteur du Laboratoire Cent 

Chef du D~part•••nt de Hlcro­
biologie 

Director do Cabinet• Jurtdieo 
Hinceic 

Htnlatry of National !conoey 

Ministry of National !conOt1y 

Doctor tn Environmental Healt 
Assistant Prof. of Environ .. n 
Health 

Ina•nieur Agronam• au D4p. Aa 
Ind. a l'Offlce pour le 
D~veloppement lndu1trlel 

Dlrecteur Clnlral OPEN, Offlc 
"' • • • ' • . ii:- • • •• • ... .. • .. .. '' 1 - I - ' • -
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A-vw1ex S.J 
Function 

Country Addre11 
No. Na•e ------------------------------------------------------------------------------------------------------------------------

11 Tauqir Haidar SYED Pakhtan 

12 E...,,,anue l HUNYANGENDO Rwanda 

ll Cyprien HUR!NG!Zl Rwanda 

A.J. NYANGARIKA Tanzania 

1) Iman Mahmood NASSER P.D.R. Yemen 

16 Ahmed YOUSOF BIN YOUSOF P.D.R. Yemen 

l7 \1f{ Joyce HAPOHA Zambia 

18 John Geni HWANZA Zambia 

19 Daniel K. HWANSA Zambia 

20 Luke K. TONGALI Zimbabwe 

"" 

l 

140 E(l, Gulbftrg Ill, 
Lahore, Paki1tan 

B.P. 1002 Kigali, 
Rwande 

B.P. 155, Cyangugu, 
Rwanda 

Box 903, DAr-e1-Salaam, 
Tanzania 

Box 5126, Aden, P.D.R. 
Yemen 

Minlatry of lndu1try, 
Aden, P.O.R. Yemen 

P.O. Box 35500, Lu1~ka, 
Zambia 

Box 35373, Lu1aka, 
Zambia 

Minl1try of Commerce and 
lndu1try, Box 35500, 
Lu1aka, Zambi• 

Box 4669, Harare, 
Zimbabwe 

A11tt.Hanager Production 
(Kabirwala Dairy Ltd.) 

Directeur de l'Offic• de 
Valori1atton Indu1trtella de1 
Bananeraie1 du Rwanda (OVllAI 

Diractaur da la Soct't' da 
·rraitement c!•• Pruitt (SOMAn 

National Agr.and food Corp. 
(NAFCO) 

ln1~ection Section 

Production Manager N.a.o. 

Honorary Chairman of the Vll 
Indu1try Service 

Mechanical Engineer 

Technical Field Officer 

Project Coordinator H.P.A. 
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ANNEX 8.2 

List of useful UNIDO documents, studies available at request 
by UNIOO 

Mon09raphs on Appropriate Industrial Technology No. 7. 
Appropriate Industrial Technology Por Food Storage and 
Processing UN 1979. New York ID. 232/7. 

First Consultation on the :rood-processinq Industry 1989 
ID 278 CIP/Wq. 345/S Rev.l./ 

Second Consultation on the Food-Pr~cessing Industry 
with special emphasis on Vegetable Oils and Fats 1984. 
ID/329 /ID/Wq 427/13/ 

First qlobal study on the food processinq industry 
ID/Wq 345/Rev.1. 

Problems of development of the dairy industry in developing 
countries IO/Wg 427/2 

Some aspects of the world white meat sector ID/Wg427/S 

Problems of the red meat industry ~fWg 427/8 
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Annexe 8.3 

Information on the Hungarian Dairy Research Institute 

The Hungarian Dairy Research Institute is the basis institution 
of the dairy industrial examinations in Hungary and it, as 
the research institute of the Industry, operates as an 
independent enterprise under the supervision of the Dairy 
Trust and the Ministry of Agriculture and Food. 

The institute was founded at Mosonmagyarovar in 1903. At 
present it has three departments Mosonmagyar6var /Budapest, 
Pees/ and about 100 emloyees. The research and development 
tasks of each department are dist.ributed pri.I:\arly according 
to the product groups as follows: 

At Mosonmagyarovar, the research-developing work is made at 
the production and qualification of raw milk, cheese manuf actur­
in1, the preserved milk products /as milk powder, condensed 
products/ and preparation of lactic acid bacterial pure 
cultures. 

The Budapest section is engaged in doing the mechanical, 
packaging, technical and radiological research work. 

The task of Pees section is associated with the research 
and developing activity in the so called fresh consumed milk 
products, the acidified milk products, diverse cottag~ 
cheeses, butter, and texture modifiers. 

Each section works independently under a cantral Direction. 

The function of the institute is based on the research 
development plans of the industry on the basis of the research 
and realization program approved by the board of the leaders 
of the dairy companies. 

The most important duty of the institute is the complex 
improvement of the dairy products and technologies. 
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ANNEX 8.4 

co-autohors of the report 

Mr. Peter Luklcs 

Mr. Tibor Petainek 

Mr. Dr. Andris S~ab6 

Mr. Dr. Tibor Delk 

Mr. Attila Gonder 

Mr. Janos Jancs6 

Mr. Dr. Andris Lult 

Chairmen of the workshops: 

Mr. Istvan varqa 

Mr. ?r. OdOn Vajda 

/2/ 

/5/ 

/7.2/ 

/7.1/ 

/1/ 

/8/ 

/6/ 

' 
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ANNEX 8.5 

List of partecipating Orcjanisations of the Workahops 

Main orqania·er11: 

A. HUNGEXPO 

B. 

1. tLGtp 
Machinery works 

2. AGRO INVEST-
AGRO BER 

3. METRIMPEX 

4. LABORMIM 

s. INDUSTRIALEXPORT 

6. TATABANYA COALMINES 

7. UNIVERSITY OF 
HORTICULTURE 

7.1 Chair of Food 
Microbiology 

7.2 Chair of Food 
Chemistry 

8. HUNGARIAN DAIRY 
RESEl\RCB INSTITO'fE 

9. •DONA• AG~OD!DUSTRIES 
COOPERATIVE 

10. APV Ul~GARO KFT 

PO Box 44. B-1441 
Budapest, BunCJ&ry 
Telex 22-4684 

B-1807 Budapest Bunqary 
Telex 22-5957 

· Parteeipante: 

B-1475 Budapest Bunqary 
Telex 22-4427 

B 1117 Budapest Bunqary 
Telex 22-5868 

B-1391 Budapest Bunqary 
Telex 22-5451 

B-1450 Budapest Hungary 
Telex 22-4162 

B-1251 Budapest Hungary 
Telex 22-4541 

B-2803 Tatabiny Hungary 
Telex: 27306 

B-118 Budapest Hungary 
XI. Villanyi ut 35-43. 

H Budapest Hungary 
/IX. Bakats u. 6./ 

Budapest Hungary 
/Csepel/ 

H-1075 Budapest Hunqary 
Telex 22-7448 



Final Report on the Projects 
US/lJf./GL0/8!·/061 and RP/CL0/85/002 

UNIDO PARTICIPATION IN THE 4TH TECHNOLOGY FOR THE PEOPLE/(TFrP) 
INTERNATIONAL TECHNOLOGY AND LICENSING FAIR 

Budapest 16 - 25 August 1985 

The project contained various activities: 

1. The Technology for the People Fair (16 - 25 August 1985) 

The TFTP Fair itself appeared to be a rather small fair: 58 
e>:hibitors, 30 from Hungary, 19 from industrialized countries, 6 from 
developing countries and 3 UN stands (UNIDO, UNICEF, UNDP/llJf.). Host 
developing countries exhibitir.g (Afghanistan, Greece, Lebanon, Rwanda, 
PDR Yemen, Zambia) received fiuancial assistance from the UNDP. Three 
other developing countries which were supposed to come, did not 
(Bangladesh, Egypt and Nigeria). 

However, the merits of the Fair are two-fold: 

(l) The fact that it was held simultaneously and wi.thin 2 other 
large Hungarian fairs: 

a) OMEK '85 70th2Exhibition of Agriculture and Food Industry 
Area: 107,000m; Exhibitors: 250-300 from 20 - 25 countries; 
Visitors: 1 million. 

b) AGROMASEXPO '85 11th International Exhibition of Agricultural 
and Food Industry ~chinery and Instruments . 
Area: 30 - 35,000 m ; Exhibitors: 150-200 from 20-2) countries; 
Visitors: 60-65 ,000. \ 

(2) The fact that the TFrP displayed a range of simple, practical and 
affordable technologies applicable to conditions prevailing in 
developing countries, and usually developed by small-scale 
industries or government agencies willing to sell these technologies 
(licensing agreements and joint-ventures) at quite favourable terms. 
These technologies displayed at the Fair include: farm machinery and 
equipment, food processing machinery and equipment, low-cost 
housing and building materials, water and sanitation equipment, 
alternative energy units (solar, wind and bio-mass), education and 
health materials, special transportation and basic metals industry 
technology, machine tools, etc. 

UNIDO had a 36m
2 

information stand, provided by HUNGEXPO and decorated 
by CPE/INF. At the stand, discussions were held with 34 organizations and 
enterprises from Hungary, 14 from developing countries and 17 from 
industrialized countries (65 in total), regarding several aspects of UNIDO 
activities (T.A., PAC, ICPB, NEC, TECH, IS, IDDA, •••• ). A separate report 
has been prepared by PAC on the contacts and discussions with various 
industrial institutions and enterprises for entry into the UNIDO rosters of 
consultants and equipment suppliers. 
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The stand also served as a meeting room (the opening ceremony, 
the initial briefings and the closing round-up session) and as 
"pied-a-terre" in the Fair for the participants of the UNIDO international 
workshop (see 2 below) as well as for other representatives of developing 
countries visiting t~e Fair. 

Group visits as well as individual meetings with the exhibitors 
of the TFrP were organized for the representatives of developing 
countries and continuous assistance was provided to them in establishing 
professional contacts and initiating direct industrial partnership 
agreements. 

Due to its proximity to Vienna, the TFIP Fair in Budapest was 
correctly regarded by UNIDO as a unique opportunity to secure the 
participation of various UNIDO Branches/Sections for the promotion of 
their activities (INFR, AGRO, ENG, PAC, CPE/INF) at a minilllum cost. 1/ 
In addition, the themes of the main fairs (OMEK and AGROMASEXPO)and the 
important contribution (facilities, lectures, study tours, ••• ) of the 
Hungarian organizations involved (HUNGEXPO, K<MLEX) fully justified the 
organization of a technical workshop for selected participants from 
developing coun:ries. 

2. The International Workshop on Food Proce~sing, Quality Control and 
Dairy Equipment (20 - 24 August) 

The workshop was jointly organized by UNIDO (AGRO, ENG, INFR) and 
the Hungarian Trading Company for Factory Equipment (KOMPLEX). It took 
place from 20 - 24 August 1985. The Hungarian host organization 
(KOKPLEX) organized with the participation of various other specialized 
Hungarian institutions and companies, a number of lectures and discussions 
on new technologies and trends in the Hungarian food and dairy industry, 
(food proce3sing and quality control). The prograD111~ of the workshop is 
attached as Annex I. 

A programme of study visits to the Budapest University of Horticulture, 
the food laboratories, the Agricultural and Food Processing Co-operative 
"DUMA" was also organized, as well as group visits and individual meetings 
with the exhibitors at the TFIP Fair. 

Twenty representatives from the following developing countries 
participated in the workshop: Afghanistan (1), Algeria (3), Angola (1), 
Greece (2), Lebanon (1), Morocco (1), Niger (1), Pakistan (1), Rwanda (2), 
Tanzania (1), PDR Yemen (2), Zambia (3) and Zimbabwe (1). The list of 
participants is attached as Annex II. 

3. the identification and assessments of new technologies 

A consultant is preparing a report on new technological developments 
and equipment displayed at the Fair in the sectors covered by the workah~p 
and particularly suitable to developing countries. The detailed report will 
be disseminated by UNIDO to the interested countries. Naturally, such 
identification and assessment were made, to a certain extent, by each 
individual UNIDO professional and participant in his own specific field of 
interest. 

!/Other UNIDO Branches/Sections (such as ICPB, TECH, NEG, ••• ) could have 
usefully benefitted from this opportunity as well. 
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4. The Press Conference 

A 45 llinute press conference was organized by HtJNGEXPO with the 
assistance of CPE/INF on the occasion of the Developing Countries 
Day (22 August). Messrs. L. Biritz and K. Sepic described UN!DO's 
overall .. nc1ate, its activities, its participation in the Fair, as 
well as some ujor problems faced by developing countries in the 
agro-industrial sector and the related technical assistance activities 
UBlDO was providing o them. 

The Press Conference was attended by some 10 press agencies, 
including a few international onr..;, as well as a few Hungarian officials, 
including Mr. E. Ivan, Director, Secretariat for International Economic 
Relations of the Council of Ministers and Mr. G. Dobos. 

Overall assessment of UNIOO participation in the _TFTP Fair 

UNIDO participation in the 4th TFTP Fair can be regarded as useful 
and successful for the following reasons: 

1. The 20 participants froa developing countries UNIDO had invited were 
able to get acquainted with new technological developments and 
equipment suitable to their countries and to establish professional 
contacts and initiate industrial partnership agreements with 
exhtbiting organizations and enterprises at the Fair. 

2. The "International Workshop on Food Processing, Quality Control and 
Dairy Equipment", organized jointly with the specialized Hungarian 
institutions, allowed the same participants to benefit from the 
Hungarian experience and capabilities which are strong in these 
particular sectors, although the lectures appeared to be somewhat 
too general. 

3. The 3 combined Fairs allowed UHIDO professionals and participants to 
get acquainted with industrial capabilities from Hungary and other 
industrialized and developing countries and to register them as 
industrial consultants, equipment suppliers and technology suppliers. 

4. The UNIDO stand and the press conference contributed to publicizing 
UHIDO's purpose and activities as a specialized UN organization 
covering all sectors and disciplines of manufacturing industry. 

Proposals for future UNIDO participation in specialized industrial 
fairs 

1. It is recoaaended that an annual budget be earmarked from the UNIDF 
or UNDP Interregional Funds for the programzae of UNIDO participation 
in international industrial fairs. This annual allocation of funds 
appears to be necessary in order to plan at an early stage UNIDO's 
participation in the most interesting fairs, to negotiate with the 
host country and fair authorities, to co-ordinate UNIDO inputs, and 
to secure an adequate participation from developing countries in the 
selected fairs. 
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2. The TFTP Fair highlighted the impQrtance of the contribution and 
co-operation of the host government, the fair organizers (HUNGEXPO), 
and other national institutions (KOMPLEX) for a successful UNIDO 
participation in such fairs. therefore it is recommended that thls 
be considered as a crucial criterion in sel~cting industrial fairs 
in which UNIDO would participate. 

3. the organization, jointly with the host country, of technical 
seain.ars and study visits on the themes of the fair, for 
participants fro• developing countries, should remain the main 
objective and justification of UNIDO participation in such fairs. 
Therefore the organization of such seminars, if not a prerequisite, 
should at least be considered as a general practice and encouraged. 

4. It is recommended that in future events of this type in whi~h 
UNIDO would be involved, the CPE/INF Section should have the entire 
responsibility for the UNIDO stand, including its erection, 
decoration, packing and transportation of decoration materials, 
staffing the information stand during the.fair, etc. 

******* 

A. de Crombrugghe/ma ~ 
IDO ~ 
DIO/INFR 

18 September 1985 

Cleared: M.H.A. Hamdy, Head, DIO/INFR .J ",I' 

' 



INTERNATIONAL WORKSHOP ON "FOOD PROCESSING, 
QUALITY CONTROL AND DAIRY EQUIPME!'IT." 

Budapest 20 - 24 August 1985 

Annex I 

Progranme of lectures and discussions 

The Hungarian host organization (Komplex) organized and delivered a 
number of lectures on the new technology and trends in the Hungarian food 
and dairy industry in the field of processing and quality control as can be 
seen below: 

Tuesday 
20 August 1985 

Wednesday 
21 August 1985 

A.H. 

P.H. 

Exh!bition 10.00 - 19.00 h 

Opening ceremony, initial briefing of the 
participants at UNIDO's stand, individual 
visits and meetings at th~ Fair. 

The Workshop was opened by Dr. T. SHmjen, 
Gener3l ~ecretary of the Hungarian National 
Conmittee for UNIDO. 

Dr. D. Dichter, Director "Technology for the 
People", Geneva Secretariat, addressed the 
participants, outlined the purpose of the 
"Technology for the People" and guided them 
around selected stands at the Fair, giving a 
detailed explanation of exhibits. 

The opening ceremony was attended by Messrs. 
A. de Crombrugghe, B. Galat, Y. Gladilov and 
the participants and was chaired by Mr. de 
Crombrugghe. 

Session No. 1 at KOMPLEX - 09.00 - li.00 h 

1. Some new trends in the field of fruit and 
vegetable processing: Mr. I. Varga. 

2. Processing of palm date: Messrs. A. Gzeller 
and R. Somogyi. 

3. Slaughtering and meat processing: facts and 
trends: Mr. P. Lukas. 

Discussion on lec~ures 1 to 3. 

4. Food quality control: Chemistry of Food -
appropriate methods of anaiysis: Hr. S. Szabo 
and Dr. Maria Varadi. 

5. Food quality :ontrol: Microbiological aspects 
of food processing: Mr. T. Deak 

Discussion on lectu~es 4 and 5 

Participating Institutions:-

LABORMIM, KOHPLEX, INDUSTRIALEXPORT, AGROINVEST, 
MEZOGEP, KECSKEMET, KOVAC, LANG. 

I 



Thursday 
22 August 19BS 

A.H. 

P.H. 

2. Workshop visits 

- ii. -

Exhibition, 09.00 - 12.00 h, Developing 
Countries Day 

UNIDO Press Conference (09.00 - 10.00h) 
and individual meetings. 

Session No. 2 at KOHPLEX - 14.00 - 17.00h 

Lectures 

1. Dairy engineering and cheese factory equipment: 
Mr. Salamon. 

2. Some aspects of production and maintenance of 
of dairy equipment. 

Discussion on lectures 1 and 2 

3. Dairy technology, spray drying - water treatment: 
Mr. B. Niklos. 

4. Trends and new methods of milk processing. 

Participating Institutions:-

ELGEP, TATBANYA, APV Ungar Ltd., Milk Trust, 
Hilk Research Institute. 

Study vi.sits to the food laboratories of the Budapest University and the 
Agricultural and Food Processing Co-operative "DUNA" of Csepel were organized, 
where the participants studied some practical methods of applied technology 
in food processing and quality control. 

Friday 
23 August 1985 

A.H. 

P.H. 

Saturday 
24 August 1985 

Visit to the University - 09.00 - 12.00 h 

Laboratory for Food Chemistry 
Laboratory for Food Microbiology 

Participating Institutions 

INDUSTRIALEXPORT, LABORMIM 
Messrs. T. Deak, S. Szabo and I. Varga 

Visit to a Co-operative Farm and the "DUNA" Food 
Processing Plant around Budapest, 
Messrs. Varga, J. Juhasz and Hilcvicz. 

Exhibition - Round-up session at UNIDO stand 
- 17.00 h 

Messrs. A. de Crombrugghe and A. Dichter summed-up 
the Workshop. Messrs. B. Galat and Y. Gladilov 
and all the participants attended the closing 
ceremony. In addition, the particip3nts also had 
the possibility of acquainting themselves with the 
achievements of the different countries -.xhibiting 
at the Fair, in the subject technologies. 

Exhibition 
Individual meetings/contacts at the TFTP Fair. 

' 



No. 

1 

2 

3 

4 

5 
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7 
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9 

10 

Anne;c 11 

LIST OF PARTICIPANTS ATTENDING THE INTERNATIONAL WORKSHOP ON 
"FOOD PROCESSING 1 QUALITY CONTROL AND DAIRY EQUIPMENT", HELD DURING THE TETP FAIR 

IN BUDAPEST. HUNGARY, FROM 17 - 25 AUGUST 1985 

Name Country 

Hohannad RAFIQ HOH.A D.R. Afghanistan 

Mo1tefa ALEH Algeria 

Mu1tapha KERKOUCHE Algeria 

Amar MORSLI Algeria 

Joae GUERREIRO ALVES PRIMO R.P. Angola 

John KASTOGIANNY Greece 

Augel DAFYO~ILlS Greece 

Hay S. JURDI Lebanon 

Abdallah AKIB Morocco 

Hahamadou HALILOU Niger la 

_,, 

Address 

Ministry of Commerce, 
Kabul, Afghaniatan 

Rue Belouizdad 44, 
Algiers, Algeria 

Rue Belou1¥dad 44, 
Algiera, Algeria 

Ru~ Belouizdad 44, 
Algiera, Algeria 

CX.P. 885, Luanda, 
Angola 

18 Michalakopoulou Stz, 
Athena 101-10 1 Greece 

18 Michalakopoulou Stz, 
Athens 101-10 1 Greece 

Environmental Health Dept. 
Faculty of Health Selene. 
American University of 
Beirut, Lebanon 

O.D.l., 10 Rue Ghandi, 
B.P. 211, Rabat, Morocco 

B.P. 11208, Niamey, 
Nigeda 

Function 

Director of Exhibition 

Directeur de la Qualite, 
Hinlltere du Commerce 

Directeur du Laboratoire Central 

Chef du Departement de Hicro­
biologie 

Director do Cabinete Juridico­
Hincex 

Hiniatry of National Economy 

Miniatry of National Economy 

Doctor in Environmental Health, 
Assistant Prof. of Environmental 
Health 

lngenieur Agronome au Dep. Agro­
Ind. a l'Office pour le 
o•vcloppement lndustriel 

Dlrecteur General OPEN, Office 
Promotion Entrepriae Nigerienn• 



Address Function 
Ho. Name Country 
--------------------------------------------------------------------------------------------------------------------------

11 Tauqir Haidar SYED Pakistan 

12 Emmanuel MUHYANGENDO Rwanda 

13 Cyprien MURENGEZl Rwanda 

14 A.J. HYAHGARIKA Tanzania 

15 Iman Mahmood NASSER P.D.R. Yemen 

16 Ahmed YOUSOF B!N YOUSOF P.D.R. Yemen 

17 Joyce MAPOMA Zambia 

18 John Geni MWANZA Zambia 

19 Daniel K. MWANSA Zambia 

20 Luke K. TONGALl Zim~abwe 

~ 

140 Ell, Gulberg 111, 
Lahore, Pakistan 

B.P. 1002 Kigali, 
Rwanda 

B.P. 155, Cyangugu, 
Rwanda 

Box 903, Dar-ea-Salaam, 
Tanzania 

Box 5126, Aden, P.D.R. 
Yemen 

Ministry of Industry, 
Aden, P.D.R. Yemen 

P.O. Box 35500, Lusaka, 
Zambia 

Box 35373, Lusaka, 
Zambia 

Ministry of Convnerce and 
Industry, Box 35500, 
Lusaka, Zambia 

Box 4669, Harare, 
Zimbabwe 

Aastt.Manager Production 
(Kabirwala Dairy Ltd.) 

Directeur de l'Office de 
Valoriaation Industrielle des 
Bananeraie• du Rwanda (OVIBAR) 

Directeur de la Societe dd 
Traitement des Frull& (SONAFRUITS 

National Agr. and Food Corp. 
(NAFCO) 

Inspection Section 

Production Manager N.B.O. 

Honorary Chairman of the VillMge 
lnduatry Service 

Mechanical Engineer 

Technical Field Officer 

Project Coordinator N.P.A. 



.UNIDO 
~ l'.L'OfTED ~ATlO;:'ll;S INl>l 1~"'THl.\L l>EVEL<>P!\1E:"ii.'T 011.(iANIZATIO=" 

PRESS RELEASE 
FOR USE OF INFOAMA TION MEOtA -

NOT AN OFFICIA'- RECORD 

ONIDO AT •TECHNOLOGY FOR TH~ PEOPLE• PAIR 

Vienna, 4 July 1985 

The United Nations Industrial Development Organization (OHIDOJ will 
participate in the fourth Technology for the People/International Technology 
and Licensing Pair in Budapest (17 to 25 Auqust). As part of its pr09ramae of 
participation in international industrial fairs, UNIDO bas decided to take 
part in this Pair because it is considered an excellent opportunity to serve 
its general aandate to promote the industrialization of developing countries 
through the transfer of appropriate technoloqies to the developing countries. 

In close co-operation with the Hung~rian authorities, during the Fair 
ONIDO is organizing technical workshops for participants from developing 
countries· on food processing, quality control and dairy equipment. The 
workshops include lectures as well as visits to ezhibitors, to manufacturing 
units and research institutions. In this respect, OHIDO's programme of product 
adaptation for exports could f~:ther assist the participating developing 
countries to increase their capabilities for exporting industrial products. 

UNIDO will also have an information stand at the Pair, provided by the 
Hungarian organizers. In view of initiatinq direct industrial co-operation 
between potential partners, staff will assist in makinq professional contacts 
with specialized institutions and enterprises as well as suppliers of 
industrial expertise, technology and equipment in order to identify new 
technoloqical developments suitable to developing countries' conditions and 
also to initiate possible co-operation with UNIDO. 

VIENNA INTERNATIONAL CENTRE 
A-1400 VIENNA. AUSTRIA, P.O. BOX JOO 

• * • • • 

TELEftHONE: Hl1/33l0, l3l1 
TELEX: IJM12 




