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ABSTRACT

This report was prepared by the expert on meat industry microbiology
assigmed to the project "Technological Development of the Meat Processing
Industry" (DP/MON/72/005) in Mongolia.

The expert began her 18-month assigmment with a review of existing
cenditions in the meat and milk industries and of present needs in technical
microbiology and hygiene at Ulan Bator, Darkhan and Choibalsan. Hygienic
standard:s were found to be unsatisfactory and microbiological control almost
non-existent. Lists of the literature, reagents and equipment needed to improve
the situaticn were drawn up, and the reagents and equipmert wern sabsequently

ordered ani delivered to the project site,

Part of the expert's work involved training in industrial microbiology
and in procedures for the protection of products, especially:
(a) Cleaning, washing and desinfecting of accommoda‘ions, equipment
and small utensilssy
(b) Processing raw materials (meat and milk);
(c) Transport facilities to the factory lines;
(d) Microbiological checking of products;

(e) Microbiological analyses of raw materials and final products.

Teaching was carried on by lectures, seminars, practical demonstrations
and on-the-jnb training a+ the meat and milk plants. In the final stages

there were examinations.

Efforts were made to improve the sxisting sanitary conditions in the
plants at Ulan Bator, Darkhan and Choibalsan. A microbiological laboratory
in the Darkhan meat plant and three microbiological laboratories in milk
plants were organized. In addition, a plan for installing a microbiologioal
laboratory at the Choibalsan meat plant was worked out. The meat industry
microbiologist worked closely with the other experts on the same project,
and with experts of the World Health Organization (WHO) concerned with
fighting Brucella sp.

An outline for a second phase of the project involving six months of
expert services was prepared and has been accepted in principle by the
Experimental and Research Institute and by the Ministry of Light and Food
Industries. The expert's recommendations on hygienic control of meat and
milk plants and on miocrobiologiocal analyses have also been accepted for

implementation.
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TNTRODUCTION

Project backoround

A project to develop the meat processing industry wig rcquested by the
Covernment ol Mongolia and approved by the United Nations Development
Prograrue (WTDP), with the United Nations Indusirial Development Orgunization (o)
acting as executing agency. The government co-operating agency was the
Ministry of Light and Food Industries. The principal location of ihe project
was at Ulan Bator at the Experimental and Recearch Ingtitute of the above
Minictry and at the meui processing plant, with periodic visite to the meat

and milk plantc at Choibalsan and Darkhan.
()

The meat industry microbiologist began the assignment in Mongolia on
19 My 1974 and finiched on 21 February 16756, with a break in work necessary
for the purchasc of the required equipment and rearents and for co—ordination
of the activities of the other experts working on the project. In Sepiember
1974,F. Vinokurov joined the project and in July 1975 K. Szerdakhelyli.
Both were experts assigred by UNIDO.

Work programme

The purpose of the meat induztry microbiologisi's work was to provide thre

'

latest experience in the safe processing of meat and milk from producers to
oonsumers. The primary purpose of good meat and milk hygiene practice is,
of coursec, to prevent trancmission of diseasecs to people and to provide a
gafe, wholesome product for consumption. The secondary aim lies in the

reduction of losses in milk, mcat and their by-products.
According to her job description, the expert was tot

(2) Elavorate a programme for proccss, quality and microbiological
oontrol in the mcat and milk proccssing indusirys

(b) Elaborate a programme for scientific and rractical experimental
works

(c) Assist in improving the organization and technical operation of
laboratories in order to imprecve quality control of raw materials, semi-
finished and finished productcj

(d) To accomplich (c), prepare specifications for the rcquired
equipment;

(e) Train counterpart personnel in laboratory techniques and prepare
a further training programme ag required.

Ty




In conjunntionwith the Experimental and Recearcn Institute. the cxpert
prepared 4 detailed nrogramme ol wori encompaasing noientifle and practical
experiments and trawning of laboratory ataff In misroblological methods.

The training o to be careicd oubt by menwns of ceminars and lectura.
emphasizing the need for improved hycodene dovirgprocessiy and for continaal
microbiolosi-vl control.

The wori programme wae cubcedquently confirmed by the Ministry ot Light
and Food Inductirier.

The fir.:t part of the cxpertts programme ~ntatled hecoming familiar with
the 1livestork oituition in Moneelin, visiting the cxisting meat and milk
plants and lewening aboubt the wizrobielogicial anulyaos being made ot the

operational laboratories.

Animal husbandry in Mongolin

In the dovielopment of inductry and agriculbture in Pongolia, animal
husbandry pliys 4 major role in agricultural output. Mongolia lends the
world in the amount of agricultural lund taken up with pasturages &3.5 per
cent eonsist.e of pasturage, 0.0 per cent 1o meadows Aud 0.9 per cent is
cultivable. The number of animals (cows, yaks, horses, camels, sheep and

roats) per percon is also one of the highest in the werld.

The animil: are used miinly for meul or milk or for both. Throughout
many centuries of ‘ree breeding, they have become habitusted to cpecific
conditions. "They :tiay in the open all yeur round, enduring heavy winters
and dry seasorn:: when food and water are scarece. All these factoris have
influenced the e onability of clauchlering and milk supply.

The averiye weight of Mongolian cows is 290-300 kg, Their milk yield
is extremely low ((00-1,000 litres yeurly) but has a very high fat content
(4= per cer by,

Calf-riaising nwen up 50 per cent of the milk supply. Cows uruilly calve
in April or Pty ani the period of lactation comes to anend in November-December.

The slaughter of  livestock usually lasts from Fane Lo December.




It is worth pointing out that methods of hreeding anil reprodnotion
are gradually changing. It is now recognized that building wirm quarters
for livestock iu ecsiential for increasing the catile popualion. Moreover,
water-supply is of national importance because of sparce raintfall (mainly
in June and July). Over ilhe last four years 17,000,000 hecilares of pasture
have been irrignted, which could increase the production of hay for

supplementary feed during wintertime.

One of the most important aims of the Mongolian authorities is to
increage the live—stock population to bring about expansion of the meat and

milk induetry.

The Government is also concerned with the production of new hybrids to
provide more milk and meat. In recent years large breeding farms have been
organized, #here livestock is raised in oonfined areas rather than in pastures.
Hybrids of imported cows with Mongolian breeds are giving an increase in
weight of 320-400 kg and an increase in milk of up to 1,800~2,400 litres per

cow yearly, with an average fat content of 4.26 per cent.

In some districts a large percentage of milk (up to 75 per cent) oomes
from yaks. Yaks are used for many producis and purposess work, milk, meat,
wool, hair and leather. While yak-cows are poor milkers, the fat content of
the milk reaches 6-8.6 per cent. Butter made of yak's milk has an agreeable

aromatic flavour and does not easily turn rancid.

In Mongolia there are about 850 points where milk is collected and
280 small points where butter is produced. Milk is processed mainly in large
centrec at Ulan Bator, Barkhan and Choibalsan. The same centres have

slaughter-houses.

Three meat processing plants have been built in Mongolia. These plants

are not in full operation yet, and assistance was required ins

(a) Products developments
(b) Instruction in adequate processing technologys

(c) Quality control and microbiological control in all phases
of productiong

(d) Utilization of the existing laboratory equipments

(e) Training of personnel.
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Situation in meat.and milk planis when the project began

Ulan Bator

The meat industry section of the plant had an equipped laboratory with
a chemical and a microbiological department. The microbiological laboratory
was sufficiently equipped to provide routine analyses of meat and meat
products. The laboratory staff consisted of one microbiologist, two
laboratory workers and one technician from the German Democratic Republic.
The analyses made were not thoroughand the methods used were in need of

improvement.

The milk plant had neither laboratory facilities for microbiologioal

investigations nor personnel trained to underiake suoh investigations.

Darkhan

Although the meat plant started operations in 1974, the rooms designed
for the laboratories were left unorganized, with new equipment still
unpacked. According to the work programme, the expert was to have trained

a microbiologist and two laboratory workers in this plant.

The milk plant had a small laboratory, which was not making microbio-

logioal examinations.

Choibalsan
The meat plant had no miorobiologioal laboratory and personnel trained
to organize and conduot laboratory work.

The milk plant had a small laboratory whioh was not yet in operation.

This review of the situation clearly indicated that the danger of
distributing infected products was very high owing to lack of miorobiologioal
oontrol of meat and milk products.



T. FINDINGS

The project "Technological Development of the Meat Processing Tndustry"
covers meat processing technology together with microbiology ot meat and
meat products and milk and milk products. Tmplementation of the plan of
work in microbiology proceeded as follow:s:
(a) Training in microbiology on two levelst ror persons with univeraity
@uMOBbAO and for techriicinng

(b) Discussions with plant authoritien, with explanations of the
danger of distributing food products without eontinued microbiological
examinations

(¢) Gradual introduction of microbiological aralyses and participation
in the work of the laboratoriess

(d) Orgarization of microbiological laboratories in all plants
except Choibalsan and introduction of methods of laboratory investigations}

(e) Preparation of uspecifications for the necessary equipmert,
reagents, media and ltooks (see annexes IV-VT)
Of the equipment neededythe items ordered during the project are now in
Ulan Bator. A list of required microbiological books in Russian has been

given to the management of the Experimental and Research Institute.

Training began with microbiological analyses in all centres of the
meat and milk industries, except the meat plant at Choibalsan. There, space
for laboratories hac not yet been desigmated by the authorities, so that
equipment and nutrient media could not be sent because of the danger that
the media could be damaged in improper storage corditions. It is of urgent
importance that the authorities be impresuved with the need to intervene

quickly and effectively to change this stituation.

Since the Experimental and Research Institute is shill being orgunized
and built up, scientific staff is conducting rescarch work in the milk

and meat plants. Microbiological research is not conducted because the sciesn=-

tific staff, although aighly educated and experienced, has insufficient knowledge

of microbiology and biochemistry. Lack of knowledge of these disciplines
could interfere with proper understanding of technical processes. the

parameters used and the satisfactory interpretution of experimental recults.

The danger of distributing unpasteurized milk and milk nroducts is
great. Widespread Brucella sp. as well ag common pasturage of cows and

sheep create a danger of Brucella in milk and milk products. This situation




salls for immediate, sontinued and effestive intervention. The work demands
wide knowledge of both microbioloyy nd milk technolory. HRoetahlichin,s the
cwet pereametars of proteurivation o a matter of top rriority.

Morcover, fautty aandling of meat and milk in unsurnitary conditionn not
only cuunes contaminabion and rapid growth of hacteria but aloo wdveruely

Wffects the quility of the prodacto.

The most effective step thit could be taken would be to obtiin help
obhe technical traininge of stalf at w11 level: and, in particular, in the
Creentrgs of practical, production-oriented technical managqement.  Although
mity ot the techniciang have been trained abroad. Lhey Yave come to occupy
roaitions entirely unrelated to the training reeeived. Tt can be expacted that

the more well trained people there ire. the greater the possibility of changing

4 stitie and inadequate situation.

Raw materials

The meat industry in Mongolia is generally based on the manufacture of
beef and mutton, with products consisting of beef meat and mutton fat. Horse
meat ig also used, and much of the Experimental and Research Institute's work

is devoted to the technology of processing horse meat. -

In addition, a significant percentage of yaks and yak-hybrids as well

value of raw materials and final products. Because yaks live exclusively

as ordinary cattle whose meat i different from regular beef influences the 4!
\
|
in Asia, it seems necessary to add a few words about them. |

\

Yaks attain their full body weight at six to seven years of age. Mature
bulls weigh 380-400 kg and cows 260-270 kg. Owing to its high haemouglobin
and low fat content, yak meat is characterized by an intense dark-red colour.
The meat, which is unmarbled and coarse-fibred, is very suitable for sausages
(an important fact since there is not enough pork for sausages). Yak fat,

owing to its high carotene content (19 mg per 1 kg of fat), is dark yellow.

A certain difficulty arises because of the very specific techrnologies

required for processing the milk and meat of such looal animals as
yaks and koumi,in that a limitation is placed on the possibility of direct
transfer of technology from institutions in advanced countries with greatly

differing conditions.
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Introduction of new products

The experts working on the project were entrusted with introducing new
products, especially techniques of sausage fermenta'ion, as in salami.
Prescriptions were worked out for the new products along with heat processing
parameters, depending upon the microbiological picture of the raw materials.
Instructions were given to the local staff dealing witht new working methodi:s
washing and cleaningy disinfectionj cleining and wiping of carcassesy
proper timing of preparation of materialnsy and interpretation of microbiological

results.

The finished products were organoleptically and bacteriologically checked
by the experts, and «fter receiving a proper microbiological picture,

pasteurization parameters were passed on as instructions for industry.

Particular attention was paid to salami production. Various kinds of
meat were svaluated as to their tendency to infection. It was proved that
mutton could not be used for production of fermented sausage because of the

high level of Brucella melitensis infection.

Fermented sausage already made from mutton must be treated with high

temperatures and then organoleptically checked.

Salami-type sausage is fermented in lactic acid to produce the desired tangy
fiavour. The success of this procedure depends on developing the lactic
acid bacteria that normally coﬁtaminates the sausage mixture or on adding
a starter culture to induce controlled fermentation. Meat used for the
production of these sausages has to meet high microbiological standards,
while the production process itselt has to be carried out under sanitary
conditions that eliminate the possibility of secondary infection. If both

these requisites are fulfilled, an acceptable end-product is guaranteed.

Hygiene
Currently, the hygienic standards of Mongolia's food industry, particularly
the meat industry, are mnsatisfuctory. This is caused by lack of knowledge

of microbiology and by not appreciating the adverse effects of poor hygiene on

consumer health and financial prospect:.




The meat industry

Meat handled in production lines has usually not been washed, a primary
reagon for the high incidence of infections. In spite of conctant urging from the

expert, this situation has not yet improved.

The highest standard of hygiene has been reached in a sausage production
department in the Ulan Bator meat plant. This is the result of good
understanding by the ~uthori'ies and technical etaff of the problems caused

by inadequate hygienc.

The expert gave n lot of attention to hygiene in cold storage plants.
Consequently, sanitary conditions in cold storage .ud deep freezing compartment s

have improved considerubly.

Tecinical staff was instructed in meat procescing plant hygiene according

to the plan outlined in amnex IT. The presence of three experts at the

meat plants (the microbiologist and two meat industry technologists) broadened

the scope of profescional activities poscible under the project, permitting
sanitary conditions und microbiological interpretations to be congsidered.
Later, the efficiency of using heat was demonstrated by examining samples

microbiologically.

Hygiene and sanitary precautions in the technological departments were
taught in the following wayt at least twice a week hygiene inspections were
held in the plants, conducted by the experts together with the heads of
departments and technological staff. These inspections were closely related

to the professional training in hygienic aspects.

The milk industry

In the milk industry, the expert's efforts were concentrated on
organizing the laboratories and training laboratory ataff in the required
bacteriological unalyses o/ milk and milk products, as well as in improving
gtandards of hygiene in aii: processing. lygiene in the milk plants has now
been raised to a satistucl-rv level. However, for continued effectiveness,
these efforts have to be truslated into a daily routine incorporating the

basic principles of washir e wnd disinfection.




Brucella gp. in milk

During the project 1 problem unforescen in the wOoTk programme arose
+hat required rapid action. The precence of Brucella sp. was detected in
milk coming from the bigrect farms. Analyses were made of hundreds of milk
1nd eream samples to test for Brucella op. These examinations were conducted
wn Lhe Darkhan plant and in pactures and farms near Darkhan during milking.
More than 90 per cent of the milk samples proved to have been infected with

Brucella up.

To remedy thic dangerous wsituation, upecial parameters for pasteurization
(time and temperature) were worked out after the bacteriological picture
following pasteurization proved that the milk and cream could be distributed.

The pasteurization process wio fully effective in killing the Brucella sp.
3imilar actiors were taken a4l Choibalwsan and Ulan Bator.

Co-operation with the Wcrld Health Organization (WHO)

Ciose co-operation has been establiched with a project organized by WHO
to combat more effectively Brucella in Mongolian live-stock. It was suggestied
that the WHO project confront not :nly the problem of infection in live
animals but also in animal produc s=. Particularly dangerous are infectious
contacts among people working in s.aughter-houses, especially those where
sheep are killed. It wes agreed thet the WHO project would organize a
permanent sanitation and health programme for meat industry employees. This
programme was subsequently fully implemented. All laboratory staff and
technologists, including those in the country, were trained in using the

gimple and fast red ring test for detecting Brucella sp. in milk.

Training
The training programme covered the microbiological analyses necessary
in particular industries and the preparation of basic media. A de ailed

account of the subjects taught during the project is given in annex IIT.

Training was carried out by means of lectures, seminars, on—the-job
training, consultations, discussions and written instructions. It took place
in six centres in the Ulan Bator, Derkhan and Choibalsan meat and milk
procesing plants. The courses were conducted under difficult circumstances

in that tre expert had to co all the preparations unasgsisted.




The counterparts showed v genuine interest in theoretical and praci.cal

hrivining, but uneven attondaned deteicted Cvom bhe cuce oo of the courses.
Ot the 19 persons who atarted treoinine. 10 remained watil the end of the
project. Training proceeded oycinmtloall ;o with the woe o the available
cquipment. A1l laboriatoricic wers mmificiont! . cquippod for ronducting

microbiological examination:: ol plt fa-ilitics ny products, exeept the

one in the Choibalsirn ment pilant.

Two counterpart:: complebed the trainings progsramme with an exumination
belfore a commission composied ot The Tnslitvte manager. the meat plant manager
and the expert.  The examinition covered the whole training Lrogramme on
technical microbiclogy.

Other counterparts who recetved training pussed nore Limited, informal
examinations. These informil examinitions were baced on the kind of
professional activity to be performed iiter, e.;rey mily examinition,
bacteriological meat examination etn.

In general, the project's training objectives were fulfilled, with

the co-operation of the Mongolian authorities.

Achievements of the proiszctl
Prog

During the course of the expert's ascirmment, the best reoults were

observed in the following area:s

1. Management personnel in the milk plants came to understiand the necessity
of conducting microbiological analyses nd of vubjecting milk and milk
products to high temperature pagsteurizntion,

2. Pollowing the testing of milk samples for Brucella sp. under the
expert's supervision. all three milk plants have continued to administer

this test routinely.

3. The authorities of the meat plant at Ulan Bator now realiie the importance
of improved hygiene .uring production and of conutant nmicrobiclogical control.
4. Bxamination of meat products during: proceuaing b the Tarlban meat plant
has begun.

5.  The organisatior. of courses on microbiology willhh Finnd evwminations

ig proceeding.




- 16 -

II. RECOMMENDATIONS

Based on her experience in Mongolia, the expert recommended that
the following steps be taken to supplement activities begun during the

projects

1e The project should continue for several years, ihrough the provision

of short-term consultants corresponding to seasonal needs.

2. The skills and knowledge of laboratory workers should be systematically
improved by means of training courses. In particular, further education in
microbiology is necessary. Some courses should concentrate on staff who
have already done microbiological examinations, to improve their ability

to identify micro-organisins. Other courses should be introductory. Outside
help in microbiological training will be necessary, preferably by three or
four experts working together. Since microbiological training is a complex
subject requiring extensive secondary activity, one expert alone cannot be
fully effective. Specialists in technical as well as in veterinary

microbiology will be required.

3. The training should be extended lo the staff of the Experimental and
Research Institute and should cover microbiology, laboratory sciences and

research methodology.

4. The training programme outlined in annex III should be repeated until
local specialists in microbiology are able to assume responsibility for
conducting further courses in all local centres. Refresher courses should
he given yearly. These would be of great importance in improving food
technology and hygiene, protecting consumer health and decreasing raw

materials losses.

5. Courses should be started at Darkhan and Choibalsan as soon as possible.
The existing reagents and equipment, including apparatuses and media, are

sufficient for the training.

6. An effort should be made to provide fellowships enabling laboratory
workers to study abroad modern laboratory techniques that would benefit the
establishments to which they would return.
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Te The microbiological laboratory at the Choibalsan meat plant should be
activated as soon as possible, in accordance with the suggestions and
ingtructions left by the expert with the relevant authorities. The equipment
and reagents provided by the project are adequate for instituting full

microbiological control.

8. The post of Chief Laboratory Specialist at all laboratories should be
occupied by a highly qualified laboratory specialist.

9. The Experimental and Research Institute should provide information and
guidance to all the laboratories of the food industry. It should maintain close

ties with these laboratories and oversee their activities.

10. In addition, co-ordination should te =set up with other institutions
at Ulan Bator, Darkhan and GChoibalsan involved in microbiology, e.g., the
Sanitary and Epidemiological Station, Institute of Epidemiology and Microbiology,

Anti-Brucellosis Dispensary, Veterinary Institute, etc.

11. The food industry laboratories should be regularly provided with
equipment, reagents and media, and attention should be paid to maintaining
and repairing the equipment on hand. The current supply is sufficient

for routine analyses.

12. A permanent, systematic check is needed of all meat industry employees

in order to control Brucella sp.

13. Microbiological control of food should be done in an international
context, by establishing international standards for food. In Mongolia,
standards should be established fors

(a) Raw products and ingredients;
(b) Plant sanitation and methods of packing, storing and handlings
(c) Finished products for marketing.

Meat and milk products should be distributed only after receiving a

miorobiological control certificate.

14. Progress in food processing must be backed up by technical research.
Research in microbiology is urgently needed and should involve both shori-
and long-term programmes. Additionally, the exohange of scientific knowledge
should be promoted.
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19+ When the Tnstitute hag been completed. aenistance will be needed to
orgriinize research activities i microbiology. Fortunately, the necessary

experilitures on microbiological analyven are relatively low.

16, Much avplied resenrch necis to be nndertsken by the Mongrolians, to
which Intcrnational experbs oun soutribute by celected traiving of staff,
However, lack of technology i: only one o Lhe factors impedirng developrent
in Mongrolin. The succensful application of new technology depends not only
on increiging the number of trained percormel but aloe on allevinting other
limiting factora sueh aus inadequale sanitiry conditions: and Tack of micro-

biological control.

17, Gince microbiological melhod: are tiicic Lo most of the technologicnl
operations in the food industry, e.s., hewt processing, fermentatlion,
cooling and freering, drying and smoking. @ grood underutanding of the
dependence of technology on mirreobiology must be gained. 'Thuis, it is
important to stresc the relation of m. :robiological and biochemical studies -

lo food technology in creating comprehensive resecarch facilitics.

18.  Microbiologists should be eonsulted and their approval obtained before

new technologies und prescriptions are applied in food production,

19. It is also suggested that lhe quality of meut and milk products be
improved, particularly through microbiological control, with a view to

inereasing food exports.

The expert also defined the following long-term objectives as follow=up

of current activitiess

1. The regulations governing hygiene in the food industry should gradually
be tightened, so that the quality of prepared foodstuffs, judged by micro-

biological standards, constantly improves.

2. Preparation of foodstuffsin the factory should yield products ready Tor

consumption or needing only a smill amount of additional work.

3. A primary goal should be the complete elimination of illnegses that
cause animal mortality and decrease their procreation rate (Brucella), while

lowering food value and worsening organoleptic factors.
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4. Microbiological studies should covers

Enzymatic preparations
Chemical reagents for testing
Amino acids

Inoreased use of snzymes in the technclogy of meat transformation

Do Only healthy and medically certified animals should be supplied

to szlaughter-houses, and all slaughter-houses should have their own laboratory.

6. The analyses, especially microbiological, sarried out on raw material
before and during processing should be systematic rather than haphazard.
Facilities should eventually be provided that shorten the examination
procedures so as not to add to production time. New, simple and quick test
methods of microbiological and chemical examination have to be developed and

put into effect.

7. The quality of meat and meat by-products should be improved by using

substances thats

Control meat odour
Increase the capacity.of meat to absorb water
Improve taste (especialiy proteolitio enzymes)

Promote preservation of products (antioxidants)

8. As a further hygienio measure, the containers in whioh produots are

stored should also be used for transporting them.







Amex T

COUNTERPART PERSONNEL

following is a list of the 19 counterpartis trained during the project.

Experimental and Research Institute, Ulan Bator
Manager Lhagvazaw
Manager Damdin
Technologist Dulamzaw
Technologist Szara

Meat plant, Ulan Bator

Microbiologist Isz
Head of laboratory Sobiechan

Head of laboratory Darima

Milk plant, Ulan Bator

Three laboratory workers with Masters degrees

One laboratory technician

Meat plant, Darkhan

Two veterinarians

Two laboratory technicians

Milk plant, Darkhan

Head of laboratory Partay
Microbiologist Czintochtoch

Two laboratory technicians



Annex T1
HYCGTENE IN MEAT PROCESSING

Modern food processing i considered a separate industry with fixed
objectives, distinct technological and engineering problems, and well defined

standards in microbiology and marketing methods.

A typical food process consicts of wseveral steps, which explains the

necessity of having specialicts in different areas for the current project.

Raw materials are ingpected, cleaned, graded, categorized, cut up or

ground, mixed with other food ingredients and chemical additives, formed into

the desired chape and size and packaged. They are subjected tn various processes.

including heat, refrigeration, dehydration, smoking and canning.

Proper care and handling ot raw materials

The condition of the animals and the ireatment they receive before
slaughter have a decisive influence on the quality and preservative properties
of meat products. This is especially true of canned sausages and raw or
cooked ham. Careful selection and caure of the animals to be slaughtered is

therefore essential.

For the successful preservation of meat, i.e. to obtain meat that will
lend itself to transportation and long storage, it is necessary for animals

to be completely rested ot the moment of slaughter.

The flesh of animals slaughtered after a long journey (in Mongolia
transportation over long distances is usual) often contains a large number
of bacteria. The risk of decomposition ig thus increased, partioularly on
account of obligate anaerobes. Furthermore, the meat of hungry animals isun-

suitable for the manufacture of preserved meat products.
The following rules should be observeds

(a) PFeeding of the animals should cease eight hours before the time
fixed for slaughter, so as to prevent the penetration of bacteria from the
intestines into the blood and flesh via the lymphatic system. In Mongolia
animals intended for slaughter are sometimes kept for as long as three days
without food and waterj

(b) Great importance must be attached to the rigor moriis as
a criterion by which the quality of the meat may be judged. It must be
remembered that if rigor mortis develops too rapidly after slaughter, it is
always a sign that the meat of the animal will not keep well and will be
unsuitable for preparing preserved meat. So far, insufficient attention
has been paid to this factor in Mongoliaj




(c) Meat incjeellon b two aopectng

1

1) Ante-morten inypection, withoub whish no dequate napeation
/ t
of the mairanns ov meit L porcible. Arte-moriem inspection
chould be made colely by velerio crvine. preferably with lons

cuperionee inopeneral oliniend poeenbioeg

(11) Poul=morien innpeation, which 1o aurried ont by veterinariong:
after the (aawshters The incpection 1 concerned norinly
witlh the hewd and ihdominnd crvity operiinge, bhe vin e,
the halved ecarvcose d Finally toe ddreoved ewroncs. The
velorinary incpector chould ennleol cvery chagee off Lieaae
opertbions. Helthor anbe-norloes Los pocl-morbon bncgeeotiog
Pooenrvied oul cyvltemablondly wnd oraireteoly Do Moo b Lo,
vl b i telt that the lmportaaco o Lhese control. o not
yet renlizsed;
(4} e omottod of ctarmin s wboso playe o concetiorable rode bbbty e
ment bt will keep welle  fne ctunming methols ongployead Lo Moncolin wre not

tlwirys properiy carried out.  Dinece blood Lo partioularly sunaeptibic

to vordamircrtions bacteria sore more likely bo perscbyito and malbtipl, raoidly
in btisoue tall of bloods  Gerneraliy apendting oome thold of alangehter shiondd
therefore permit the mizinmen bleeding poosible wi bhond enucing the wromal
unnccessary sutfferiv-. To obtuin good bleedin-<, the heart and ropleatory
cyctem must remain in action  as lony as possibiae,

Conditior:: in glaughter-houces

Hyrienic pre~autions in the rlaughter-houve are esnontinl.  From the
poin’ of view of hygiene, ulaugshter-~house operations may be divided into
two parts: (u) the unclean operation:, including; killing, bleeding and
gkinning; and (b) the clean operations -~ dreusirny the carcass, opening 1t,

removing the viscera, cutting the meat ete.

Concurrently, a proper gystem of hygienic meat control falls into two
divisions of equal importance: (a) control of slaughteringy and (b)
control of meat and meat products during transportation, storage, processing

and distribution.

Every country has its own code of standard:: by which inspectors ensure
that the public does not receive impure meat. In some countries this
includes regulations that prescribe o list of diseases and intection for
which bacteriological examinalion are obligutory. Obviously, protecting the
public againat the danger of eating diseased or ungsound meat i a primary
congideration, Neverthelecs, the importance of avoiding losses of viluable
meat and ment products mearis that only animaln totally anidit for hwnin
sonsumption chould be fully condemncd. Henee, i doubtful causen the correet
procedure iu to conduct & post-mortem inspection cupplemented by the

requisite bacteriological 1list, before forming the final judgement.




Bacteriological examinationg

The use of bacteriological methods in post-mortem ingpection is based
upon tne theory that the internal organs as well as the muscular and
lymphatic tissues of healthy animals are sterile. If bacteria can be
cultivated from these tissues, it indicates an abnormal condition. Naturally,

killing and dressing operations change the bacteriological status.

Bacteria found in bacteriological examinations of meat may be either
specific, pathogenic bucteria or a mixed flora of non-pathogenic bacteria

resembling the natural intestinal flora.

Bacteriological examinations in come countries show that roughly 84
per cent of carcasses examined were sterile, 10 per cent had non-specific
infection and 6 per cent had specific infection with pathogenic bacteria.

The main causes of superficial contamination were the followings:

Approximate percentage

Dirt, particularly on the animals' skin 33
Pollution in the abattoir , 5
Transportation and storage 5C or over
Miscel laneous, such as utensils and personnel 5=10

These findings lead to the following recommendationss
(a) Live animals rhould be washeds
(b) Skins should be rapidly removed from the workroomss

(c) The premises, utensils and transport installations should
be carefully cleanedj

(d) The cleanliness of personnel should be closely supervisedj
(e) An adequate water supply should be ensured.

If these measures are enforced, the risk of contamination can be

reduced by 80 per cent.

Ninety per cent or more of the cases of food poisoning caused by meat
products can be attributed to post-mortem operations and handlingj less than

10 per cent are attributable to diseased animals.

Food processing and packaging must be carried on in sanitary buildings
that provide protection from the weather and keep out dust, insects and
rodents. The floors and walls of the processing rooms must be as free as

possible from pores and cracks where micro-organisms can collect and grow.




Provision must be mide for employees'! comfort and personal sanitation.
A plant needs toilets, locker rooms and wash rooms, as well as wash basins
where production workers can disinfect their hands in chlorinated water

before and after work. 3uch standards should be strictly maintained.
Water

One of the most important factors in maintaining adequate standards of
hygiene in claughter-houses aund meat processing plants 1is the purity of
the water used for cleaning. The average amount of water required per head
of livestock processed ig 1,000-2,000 litres.

A1l water that comes into contact with foods should meet the bacteriolo-
gical standards of drinking watery preferably all the fresh water at a plant
should be that good. However, the water should also be satisfactory from
a bacteriological standpoint for use with ‘he particular food being processed.
For example, water containing an appreciable number of psychrophiles might
be unsatisfactory without treatment in a dirty plant, especially in canning
factories, where the bacteria content of the water in which the cans of
processed foods are cooled after heat treatment is important. If the water
contains micro-organisms able to spoil the food, it will, after entering
defective cans through minute leaks, increase the percentage of canned foods
gpoiled during storage. The cooling water ought to be chlorinated to reduce

or eliminate this possibility.

Ice used in contact with foods should meet the bacteriologioal requirements

for potable water. Recently much work has been done on the incorporation of
bacteriostatic or bactericidal chemicals in both water and ice to aid in

food preservation,

The water in Ulan Bator is periodioally analyzed by Sanepidstation
and conforms to normative standards. Examinations carried out by the expert
during the project confirmed these results. Conversely, the ice used
at one point in sausage production showed a very high level of contamination,

and its use was therefore discontinued.

A large slaughter-house needs its own laboratory. 1In its absence,
microbiological tests on the quality of foods and food ingredients may be

conducted in the laboratories of food plants or of various oontrol agencies.

o -
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Laboratories in food plants are concerned miinly with quality control.
They test raw materiais ingredients and samples during handling and
processing as a check on the success of the methods employed and as an
indication of potential difficulties. They also ensure that bacteriological
gtandards are met, that tha product will keep and that ro micro—-organicms or

microbial products injurious to human health are precent.
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Annex TTT
TRAINING PROGRAMME

Training of laboratory =titf was earried out at the Ulan Bator, Darkhan

and Choibaloan milk wnd meat plant:o,

In general, 4 food microbioloygict muct be fumiliar enough with the
micro-organioma in food to identify the main typeo encountered and to
use what Lo known aovout their characteristics to compare the results of his

analyces with thoue of other worker.
The counterparte and other laborntory ataff were inctructed int

(2) Organizing and equipping 1 bacteriological laboratorys

(b) Methods of sterilizations

(¢c) Preparation of culture media and treatment of glasswarej

(d) Use of a microscope, including preparation of stains and smearsg

(e) Kinds of microbiological tests necessary. Microbiological tests
on food may be quantitative, to estimate the total number of organisms
present or the number of gspecific organicms, or they may be qualitative, to
detect certain kinds of organisms or their productsy

(f) sSampling and aseptic sampling, includingt

(1) Sampling devices., Liquid food is ordinarily sampled by
means of sterile pipettes or sampling tubes, preferably after
having been stirred or mixed to homogeneity. Solid foods may
be sampled by of sterile sampling tukes such as cork borers
or triers or by means of sterile sampling tubes such as cork borers
equipment may be sampled by the rinse method, and flat
surfaces may be sampled by pressing the agar surface of
a contact plate against them. Another method of sampling
equipment surfaces is the swab technique, in whioh a steri-
l1ized swab soaked in a diluted media is partially squeezed
out, rubbed over the surface area being sampled and rinsed
in the liquid, which is then plated or cultured on agarj

(11) Number and size of samplesj

(iii) Handling of samples. They must be cooled, kept at 0°-4°C
and tested within a few hours of oollection;
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(g) TIdentification and classification of moulds. Instruction on thig

subject covered the following aspects

General characteristics of moulds

Morphological characteristico (hyphie and mycelium)

Microscopic examination

Cultural characteriutics

Physiological characteristics

Temperature requirements

Oxygen and pH requirements

Food requirements

Classification and identification

A food microbiologist working at a meat and milk plant should be able to
identify the genera of important food moulds and to rocognize the common
speciesy

(h) Identificationand classification of bacteria. The aspects
covered includeds

Morphological characteristics
Physiological characteristics
Factors influencing bacterial growth (food, moisture, temperature,
hydrogen-ion concentration and inhibitory substances)
The discussion of specific bacteria important in food covered the
Enterobacteriaceae and Brucellaceae families, including: Clostridium

botulinum, and the genus Staphylococcus.

Enterobacteriaceas

This family includes Escherichia, Proteus, Salmonella, Serratia and

Shigella.
Salmonella and Shigella consist mainly of pathogens. Coliform bacteria are

generally urdeusirable in foods. In some foods their presence may be indicative
of sewage contamination and tnus of the possible presence of enteric

pathogens.

Salmonel la

Some species of these enteric pathogens can grow in food and cause food
infections, and others are commonly transported by food, c.g., Salmonelln
typhosa, the cause of typhoid fever, nnd S, paratyphi, the cauce o' B-type

paratyphoid fever.
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_Elairgonella-contaminated meats are 1 serious publie health problem,
particularly in a couniry such aus Mongolia where meat wnd meat products
are eaten inusufficiently cooked. For example, infection often results from the
contumption of improperly cooked minced pork or horse meat. Sonsequent ly.,
refrigeration und the hygienic handling of meat it all wtagres of procesaing.
from the glavghter=house to the corumer's kitchen, ire of utmost importance

for the prevention of food-born dicencern.

In milk, re-contamination miy occur after ru ‘tourization. a.go., through
unhygienic bottling. The danger of such outbreaks in increaced by the fact
that milk, cream nnd other dairy products are excellkent medit tor the growth

of salmonellas.

The results of testing ror coliform bacteria are a good indicator of
the sanitary conditions that have prevailed on furms and during transport,
processing and storing.

Brucellaceae
Some of the pathogenic bacteria belonging to this family may be

transmitted in foods, especially in milk and meat products. TIanfections caused

by Brucella can reiach a high incidence. Since the micro-organicm is not

inactivated by certain processes, e.g., it can survive the preparation of
cheese except during prolonged ripening, pasteurization of all milk is

imperative in areas where the disease occurs.

In Mongolia, milk is transported long diutances (up to 200 km),.

and during the hot ceason it reaches a milk plant in a condition unsuited

for pasteurization. Sour cream and white cheese are made from this milk.
Recause thece products were made from unpasteurized milk, they represent a
grave danger to public health, especially to children, ac potential curriers
of Brucella. Many people working on farms, in diary plants and in meat
factories are suffering from brucellocis. It ic recommended that specialized
agencies of the United Nations undertake joint activities to control the |

gpread of this illness.

Clostridium botulinum

Human botulism results from the consumption of food in which Clostridium
potulinum has grown and produced its toxin.
Botulinum poironing oceurs ouly if all of the following requirements

are mets




(1) The food is contaminated with Clostridium botulinum or iis sporess

(b) The food i treated in such 4 way that the normal contaminating

microflora is destroyed while the uporos usarvive. Such treatment includes mild

heating, sulting and picklings

(c) The composition of the foou ip yuitable for the growth of
Clostridium botulinum and for toxin formalion by the multiplying organism.
In general, growth cun ocour if the pH 1iu above 5.03

(4) Thz food is held at a cuitable temperature for enough time to
permit growth and toxin formation;

(¢) The food is eaten uncooked.

Botulinum toxin is relatively sensitive to heaty exposure to a temperature

of 80°C for 30 minutes or to boiling for a few minutes is sufficient to
inactivate the toxin. Botulism can be prevented by any of the following

measuress

(a) Destruction of the spore by heatings
(vb) Inhibition of growth bys
Reducing the pH (ansidifying fermentation)
Limiting the water content
Reducing the temperature (freezing or refrigeration)
Adding inhibitory cremicals such as nitrites

(¢) 1Inactivation of preformed toxin by cooking.

Although relatively labile to heat, botulinum toxin is highly stable
under acid conditions and will persict for long periods in pods with a pH
below 6.0.

Staghxlococcus

The multiplication of certain straings of Staphylococcus in food leads

to the appearance of enterotoxin. It now seems certain that enterotoxin is
produced solely by the so-called “enterotoxic" strains. In general, these
straing show the usual characteristics of pathogenic staphylococei and in
addition secrete coagulase. However, food-born coagulase-negative strains

have also been reported to cause intoxication.

Contamination arises when food is derived from a sick animil, the

commonest source of infection being bovine mastitis.

Indirect contamination usually comes from a food handler who carries

the bacteria on the skin or his hands or forearms in conditions suoh as pyodermitis,

furunculosis or an infected wound. The staff of processing plants should be
watched for signo of such conditions and prevented from coming into contact

with food if the r exhibit them.



To be pathogenic for man, enterotozin nu-l ve precent in foodstuffs in

sufficient quantitys this precuppocecs cubetant sl midbiplicntion of the
contaminatineg staphvlococei.  fondiiions Mivouralle to miltiplication
include the tollowirigrs

(a) A relabisely high temperiture.  Muitiplicition ocours clowly at

0, , - ) . , .
100 gut (L)nnrcu.;et:: progressively with risilongs tomperures, reiching 4 maximun
at 20 =40 Cj

{b) A fairly kigh pHe o appreciable waitiplicition ocours in acidic
products (pH of 4.5 or lesa),
Staphylococai ¢in aluo mulbiply in produste with o relatively high silt

or snymr content.

1n contrinl to botulinum torin. whic. L. thervoinbile, stuphyloerocenl
enterotoxin pretformed in foodotuffi 1. thermootible ard can withgtand boiling
and even higher temperatures.
The most effective means of preventior. ‘tre the following?
(a) Rapid refrigeration of food product. to prevent the multiplication
of contaminating stiphylococcis

(b) Control of human carriers at criticil points in processing plants
and during distributions

(¢) Maintenance of hygienic siandards in processing plants and during
trancportation, and by distributors, retailers and consumers.

Tests made on food

Ingtruction was given in teating foods fors

(a)

(b)

(C) Counting Staphylococcus aurcus, coagulase-postitive, enterotoxigenic
and mannitol-positive sirainss

Spore-forming anaerobhes in cunned foods
P

sychrophiles (Pseudomonas and Achromobacter in meat)s

(d) Halophiles cultivated in high-sult meding

(e) Keeping quality. These tests usually entail incubating the food
under conditions simulating those under which it is likely to be kept after
leaving the food plant. Samples are examinoe:l periodically for signs of
spoilage;

(f) Bacteriological examination of utensils ucing the swab technique
(higher counts are presumptive evidence of inudequate cleaning);

(¢) Growth of micro—orgunisms in meat;

(h) The influence of relative humidity on micro-organicms in Mongolia
relative humidity ic very low)j

(i) The contamination and the pH of ruw ments

() Bad odours and tastes as a result of the growth of bacteria on
the surface.
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In addition, contamination of foods during hardling and processing wis

dealt with and precautionary measures were enumerated under the following

topicst

(a) Spoilage of milk and milk produciscs
Limited keeping time for milk
Acid fermentation in milk
Proteolysirs
Ropines
Flavour changes
Colour changes
Spoilage of milk and milk products at different temperatures

Fermented milks (kefir, koumiss)

(b) Methods of food preservationt
Use of high temperatures ’
Factors affecting heat resistance (thermal death time)
Heat resictance of micro-organisms and thelr spores
Determination of heat resistance (thermal death time)

Heat penetration (canning)

(c) Preservation by use of low temperaturest
Growth of micro—organiems at low temperatures
Lethal effects of freezing
Tempera tures employed in low-temperature storage

Spoilage of food
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Annex IV

TECHNICAL DOCUMENTATION PREPARED BY THE EXPERT FOR THE GOVERNMENT t/

Title No. of pages

1» Microbiological media preparation 2

2. Microflora of canned food and interpretation
of resultis 5

3. Microbiological work in meat processing
technology 9

4. Organization of a laboratory in a meat plant

5. Microflora in meat 8

6. BEnzymes in the technological process 3

Te Table for identification of Clostridium botulinum 2

8. Anaerobes and media for their identification 2

9. Table for identification of Bacillaceae 1

10. Enterococgus sp. 3

11. Moulds in food 5

12. Series of writien instructions explaining ‘
microbiological meat control 38 T

13. Information about existing meat plants and
suggestions for improving quality control
(worked out by team of experts)

‘/ Items 1-12 were transferred to the Experimental and Researoh Institutes
item 13 was transferred *o the Ministry of Light and Food Industries.
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CHEMICALS ORDERED AND RECEIVED

Actinomyces broth

Anaerobic agar

Brilliant green bile agar
Brilliant green sulfa agar
Brucella agar

Endo agar

M-Enterococcus agar

Fosin methylene blue agar
Macconkey agar (without crystal violet)
M-Coliform broth

M-Tryptone glucose yeast broth
Nutrient agar

Nutrient gelatin

Orange serum agar

Peptone phosphate agar

Phenol red mannitol broth
Sabouraud maltose agar
Standard methods agar
Staphylococcus agar 110

Tomato juice agar

Salmonella Shigella agar

Agar granulated
Beef blood serum
Bile salt mixture
Gelatin

Malt extract
Polysorbate 80 USP
Crystal violet
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Duicitol

D~Mannitol

D-Mannose

Methylene blue

Sodium desoxycholate

Bismuth sulfite agar

Blood agar base

Trypticase soy agar

Brillianbt green agar

Czapek dox agar

Desoxycholate agar
Desoxycholate lactose agar

KFP streptococcal agar

Levine eosin methylene blue agar
Macconkey agar

Malt extract agar

Mannitor salt agar

M-PH agar (milk prot.in hydrolysatc agar)
Indole nitrite medium

Potato dextrose agar

Sabouraud dnrxtrose agar
Selenite cystine broth
Trypticase agar base

Trypticase  :jlucose extract agar
Yeast extract

Coagulage plasma, rabbit

Abortus ring test diagnostic reagent
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Annex VI

LABORATORY EQUIPMENT

No, Item and description

Price per unit

Total value

in § in §
1 Autoclave sterilizer 560 560
2 Hotewiir sterilizer 250 300
3 Anaerobic system-gas-pak 50 200
4 Colony counter 140 560
2 pH meter 250 500
2 Hygrometer (psychrometer) 40 80
4 Incubator oven 250 1,000
1 Binocular research and
laboratory microscope 3,000 3,000
2 Stereosoopio microsoope 200 400
4 Mark counter 50 200
1 Nepho~colorimeter 528 528
1 Colorimeter 285 285
2 Refrigerator 500 1,090
2 Distillation upparatus 600 14200
4 Stirrer thomogenizer) 25 100
2 Water bath
1 Low-range pocket refractometer 220 220
1 High-range pocket refractometer 220 220
4 Can-opener 27 108
10 Thermometer

Chemioal oompounds

Classware (Jena glass)

)








