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The Expert.vould like to express his thanks
for all cooperation and assistance received from the
counterpart staff and the UNIDO Co-ordinator and the

other international experts.
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Introduction

This report is based on the work of Ir. G. Sjostrom, Ermnert
in Food Processine, assirned by UNIDO to the project DP/LIB/77/07
Industrial Research Centre, Tripoli, S.P.L.A.J.". The assimmer?
was originally for one vear: Lupust 1979 to Aupust 15°0, It wag

extended twice : first to Tecember 1921 and then to December 1072,

Terns of refcrence

At the outset of his assigrment the Fand Processing Evpert var

rivern the following terms of reference:

‘The expert will te ascitned to the Lavoratory Sectinn of

the Technical and Economic Department where he will wor< in

close co-nperation with the national staff and other lccal

specialists and exvperts, under the administrative cuidance

of the Project Con-ordinator. Specificallwy, the eypert will

be expected *o:

1. Assist in the planning and co-ordination »f the Centre's
activities in his field of specialization,

2. Assist ard actively *take part in providing technical
consultancy services to food processing industries in
order tn improve their operations and the quality »f
their products, with emphasis on (a) fond processing
hygienee (b) improvement of specific unit operatinns,
(¢) guality contrnl of raw materials and finished

products,
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3. assist and actively take pert in the arganizatian and
the carrvingz out of laboratory experimentations at the
Centre's laboratories simed at directly assistirng
industry and supportinc consultancy service activities.

4. Assist in and take active part in introducins mocern
quality contro’ systems and technicues in the fnnd
processing industries.

5. Co-operate with and provide advice tc cther experis
carrving out market and feasitility studies irn the
Tields of processed foods =nd fond processing
industries.

£. Assist and take active part in the preparation of
trainine programmes for and in the training of local

staff in the sbove fields."”

Food Laboratory of the Industrial Research Centre

The Exprrt worked during his assipgnment in the 7 ~i Lakarat -,
It is one of five laboratories belonging to the Laboratory Sectic--
the others bteing the Microbialogv, the Instrumental Analysis,
the Chemicel and the Textile Trsting Laboratories.

The Labnratory Section fnrms torether with the Buildins
Materials, the Technical Studies and the Economics Sectionms,
the Department of Techno-Economics. The latter anu the Departme- -

of Geology and Administration comprige the Industrial Research

Centre.
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Physicial facilities of the Fooi Laboratorvy

The Food Laboratorv congists at yresent of three laborat
rooms with a totel area of about 200 sauare meters. It is
ecuipped for ceneral food analveis, e.f. determination of
vrotein, fat, carbohvdrates, fiber, moisture and ash. There :
also & few instruments for svecia’ food analvsie such as a
flame-less atomic absorption spectrophotometer for mercurv
determinations and a farinograph and an extensograph for
evaluation of wheat flour.

Lacking are a sensorial testing latoratorv and anv tvre
pilet plant eguipment.

The services of the Chemical Laboratory for water anz’—.. .
the Instrumental Analysis Labnrasory for trace element and <--
acid analyses and the Microkiology Laboraterv faor veast, ~~’
and bacteria counts are availabtle when needed,

In short, the phvsical facilities at the disposal ol i~
Food Laboratorv are sufficient for seneral and some specia® & -~
analyses. They have alsn allowed limited wnrk on product
development in laboratory scale.

Tue to the expected, but several times postponed, move to
the new premises in Tajura the general up-keep of the Food
Laboratory and its facilities has, understandably, been limited
to the bare necessities during the period. Irregular water
supply has noticeably had an effect on the laboratory activiti

especiallv during the last two years.

_—a m.«.-.-‘
—
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Personnel resources of the Fond Laboratory

The Pood Laboratory has been staffed with vetween six an’
nine agricultural engineers specialized in food technolory znu
rraduated from the Al Fatah University, Tripvoli. The Head of
the laboratory has a Master's Degree ir Food Quality lcntrn?
from the University of Readine, Urited Kingdom. Three of <hs
other staff members hsve teen n one vear training coursez in
food analysis and technology at the Institute for Nutrition
and Fond Research, TNC, Holland.

One or twc technicians have assisted in the laboratory -

The Microbinlogy Laboratorv, which mainiv has worked ir <.
field of fond microtiniosv, has been staffed with two or three

agricultural engineers specialized in microtiolorv,

Work Programme

Due tn its proven capability in the field of food anal-o:

the Food Laboratory had eariier mainly been carrving out

determinations of the compnsition and guelity of food stuffs £--

outside cliente. It had also taken part in the work of foreim
consultants in the food field and made certain industrial
surveys. However, since the Food Control Laboratory of the
Secretariate of Economy took over the control of imported fnoni=
in 1978 +the IRC Food Laboratory was in need of new work

activities.

[
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A tentative work prosramme was vroposed ir October, 1973,
see Appendix I. It was based on the Evpert's terms of referencr
findings made during preliminary factorv visits and the trevinus
evperience of the sta:f of the Fnod Laboratorv.

The main purpose of the vroposed work pragramme was fto cezs
the activities of the Frod Laboratorv to the rneeds of the food
industry. Only if close coope tinn could be estatlished with
this client would there be anv puarantee that the recults of the
efforts were put to use.

The tentative work nrecramme was accepted hv IRC and was
followea with minor mndifications. Its most important rarts
proved to be:

- Technical assistance tn the Food Manufacturine Industrv

- Research and development

- Planning for the fond industry and evaluatior. of fond

industry projects

Activities and outputs

General

In the fnllowine summary of activities and outputs of the
Food Labnratory during the period Aurust 1979 to December 1993
the headings of the Tentative Work Programme, Appendix I, are

used.

L -
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Ornly those activities where the Food Processing Expert ierol-

Y

part are memtioned. A certain amount of Ffond analv*ti~al wark o~
various government institutions was alsc performec during the sam-

veriod bv the counterpart steff with onlv occasicnal participa+ti~-

of the Exvert. Evamples of *the latter tvpe of activities arec

~%

determinations of rurity of olive and nither vepetatie oils

A
possitle presence of arimal fats in biscuits, ourlity of cannes
fruit and veretatle products and mercurvy ir impnrted cannei Tish

products.

Technical assistance to the fond industry

———

After an evperimental start in the spring of 1980 the IRS
decided on a bronad technical assistance vrocramme to the food
industry in the fall of the same year. The Exvert had sucgestes
that the start should be made with onlv one branch of the indusir.
but in order to involve the whole staff of the Fond and Microtin-
logy Laboratories it was decided to cover almost the comrlete
fond industry.

Consequently, thres committees were fnrmed for the dairv, th-=
cereal and the canning industries, the latter alsn includine the
soft drinke and confectionervy branches. Zach crmmittee consis*sed
of three or four steff members of the Fond and Microbinlocy
Laboratories, one ecnnomist from the Economics Section and the
two UNIDO experts in Food Processing and Froduction Engineering/

Maintenance.

P e+ inon - el




®ork Plan

The work of the committees was rlanned to include *wn stares. I-
the Tirst, “investigatory' stase 21l factories of the selected food
industry btranch would be visited. Discussions would be held with the
factory staffs and also with the direction of the corresponding umbrell:
company se* up by the SLI durine the 107971 perind, The main protle-z
of the factories would bYe identified and a preliminarv "investigative
report written and sutmitted to the SLI and the umbrella companv.

After the reaction to the investipztorv report had been obtained
a second, '‘diagnostic" stace of the technical assistance trosramme wou'd
be started. In this one or more factories in each industrial brench
should oe selected for direct technical assistance through prolonged
vieits by IRC staff. Durins this period the recommendations included
in the irvestigative report would be implemented. When the need arose
UNIDO experts or other outside consultants wnuld be called in.,

Ir order to standardize the information on the individual factories
a factory visit questionnaire of R pages coverinc technical and economi:
matters in a concentrated form was proposed tn be used. However, the
Economics Section requested a more detailed guestionnaire. The finally

adopted form had 27 pages and went into preat detail.

Activities
The factory visit programme of the investigative study was started
in the spring of 1921. Up to the fall of 1982 all dairies, cereal =ilis,

fish canning factories, macaroni factories and soft drink factories in
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the country had teen visited. The investigative reports on thre

first three branches were sutmitted in the first half of 172,
The reports on the soft drink and macaroni industries were stil’
under elaboration in December of that vear.

The preliminary reporis cover efficiency of overations, *h«
ouaiity of products, the stzte of saritztion, cualiiv control,
maintenance, workine conditions, etc. Deficiencies are vin-
peinted and recommendations for their elimination are riven,

Serious problems were encountered in obtaining economic,
These areas had *therefore

finencial and ever production dats,

sometimes to be treated orlv briefly in the reports.
Qutput : See Appendix II, refernces (1), {2}, (3}, (&) and (5.

Iroukie Shootine

This type of technical assistance has teen carried nut nn

an ad hoc basis. The following examvles can be mentioned.

- The bread flour mills were working with unsuitatie rav
material in 1980 - 21 due to unsatisfactory purchasins
procedures, Recommendetions on revised purchasinag
specifications for bread wheat were prepared for the
General National Flour Companv and the National Supplr
Corporation.

- A sardine factorv was evperiencing low keepability of par*
of its production., Possible causes were studied on the

spnt and recommendations for changingr the processing

operations and the sanitary procedures were given,




Y

2"4.1l

-9 -

- A dairy was producing pasteurized milk with too short
shelf-life. The main cause was found tn be low guality
of the raw milk. The situation was aggravated by the
fact that the dairy could not reject sub-standard mil'.
Recommendations were given how tc improve the guejity of
the raw milk and the processing operations.

- The mercury level in tuna fish was studiec at several
tuna canneries. The study led up to a wider studv on the
mercury contamination in the Libyan diet (mentioned under

section 2.4.4.).
Qutputs: Reports to the lncal Secretariates of Light Indusirr.

Research and Development

As explained in section 1.2.7. the laboratory facilities
suffice for food analytical work, but only tn a limited degree frr
research and development work on products and processes. This
situation should be considerably improved when the IRC moves +» thr
new premises in Tajura.

£till, some work has been carried out that can be claessified

as resesrch and development activities.

Utiligetion of dry figs

There is at present over-trroduction »f sbout nne thousand ton

of dry figs per year in the Jeffren area. The local Secretariate
of Light Industry requested a study on the best way to use this

surplus.
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Laboratory experiments were carried out during the 1279/%"
and 1922/%1 seasons. It was shown that consumer pacied firs
can be produced of a quality vhich can compete with imported drx
figs. Out-graded fips can be transformed to fig paste for use ir
biscuit manufacture and for production of industrial alcohol.

A fact finding tour was made in April 1981 to Turkey and
Italy oy the Head of the Food Laborztory, the Secretary of
Light Indust:y, Jeffren, and the Eypert. Dry fig processing a=&
manufacturing of fig processing machinery wa: studied in the <=
countries.

A detailed plan for a small factory including a pack houss
for cellophane packed dry fies and productinn of industriat fir
paste was elaborated and presented to the Secretariate of Lient
Industry. With an input of 1100 ton semi-dry figs the follewix-

amounts would be produced:

- 15t cuslitv figs in 200 g cellovhane packages 200 ¢
- 2nd £ % N T ¢ i l.‘ﬂ(‘ +
- fig paste in 20 kg cartons 0Nt
- figs for incdustrial 2lcohol production 00 t

yielding 35 t 95% fruit alcohol

Outputs: See Appendix II, references (£) and (7).
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2.k.2. Utilization of Surplus Water Melon

Every year durins the pealr hervest season there iz n guUrpliu.:
of water melon which goes to waste or is scld at & losts by the
farmers.

Laboratory experiments orn the production of juices and
jellies based on water melon pulp were made. Literature studie~
and the experimental work indiczted that the test way to éezcren--
the excess of water melons was to make use of cold storars
facilities, which are availatle and larpgelv under-utilized. I+
was also recommended that large scale trials with the manufactur:
of water melon jelly and mived water melon/nranre juice suould
made in conoperation with the Mamoura cannins factorv durin- +he

1931 season.
Outputs: See Appendix II, reference (8).

2.4.3, Study on possitle utilization of carob beans

There exists a small production »f carnb beans which could
te expanded without need for irrigation water. Laboratory
experiments indicate that a cold water extract of the vods can
be used as a base for carbonated drinks. Cther ways to utilisze
the beans are as energy ingredient in animal feeds and for
glucose production. A gum can be produced from the seeds which
hag found wide use among nther things as a thickening agent in

food products.
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& rough calculation showed that as little as 330 hectere
non-irrigated land wou'd suffice tn produce the beans nreded to
cover X of the locel carbonated drinit market. Much developmer~
work in laboratory and pilot plant is however needed before the

feasibility of such a project can be determined.
Qutputs: See Appendix II, reference (2).

2.54.4, Mercury Contamination of the Litran Diet

h survev of the mercury content of the Libyan diet with
special regard to the fish componert was carried out. It wis
found that the mercury content of the average diet gcives no
grouncs for concern. The zverage mercury intake per catits
and day was found to bte £.% microeram which is far tejow the
maximum permissible level of 42,7 micropram estatlished by
FAO/WHO. However, groups consuming large amounts of lncallw
produced canned tuna moy exceed the maximum permissible level.
E.g., persons Jiich consume ten times tf arege amount cf .uish
in the form »nf 1ncallvy caught tune 2 a daily mercury
inteke of 103 microgram. In fact, the high mercury level ir
tuna caught in the Mecditerranean Sea throws some doubts on the
justification of the local tuna cenning industry.

The findings of the survey were reported to the Secretarist-
of Light Industry in the summer of 1982. Short of closing down

the tuna canneries we propose canning of imported frozen tuna
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with low mercury content combined with distribution of canned
local tuna under strict control. The f.nal recomaendation was
however left for the nutritional and toxicological expertise

to make.

Outputs: See Appendix II, references (104) and (10B).

Planning Indus*rial Levelopment

1980-85 Five-Year Plan for the Food Processing Industry

The Heed nf the Fond Laboratory and the Food Prccessinz
Expert took part ir the preparatory work for the 1081-8%5 natinral
Five-Year Plan for the fooé industry. The warking sroup set uv
by the Secretariate of Light Industry held weekly meetings fro-
December 1979 to Februarv 1980 and covered all fields of f-od
processing. The IRC/UNIDO members were specially charged with
the elaboration of a detailed plan for the carbonated beverages
industry.

When the recommendations of the working grbup later were

referred to the IRC for comments the Expert assisted the Economicr

Section with the evaluation.

Outputs: See Appendix II, reference (11).
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Plan for Reactivation of the Tomato Paste Industry

The tomato paste industry was up to 197€ e rapidly
expending branch of the Libyen food industry. The guality of
industrial tcmatoes grown was excellent as was the paste
produced.

In view of the serious water supply situatiorn in the
Gefara plain area the production »f industrial tomaines was
prohibited after 1074, This decision was based on the fzct
that tomato productinn reguires large amounts of irrigation
water. Industrial tomatoes were considered to be 2 low pricrit-
crop compared with cereals, veretables and fruits.

As a consequence of the decision there was in 1929 at lesz-
26 idle tomato processing lines in 9 factories.

A study was made to evaluzte possible ways to make use of
the idle capscity and to minimize the aporeciable economic

losses encountered.
Outputs: See Appendix II, reference (12).

Development Plans for the Food Industry to the Yeer 2000

In 1981 the Secretariate of Light Industry requested a
series of industrial development plans to the year 2070 from
different institutions. The Food Laboratory of IRC was asked
tn prepare two such pians: for the edible oils and fats indurtr~

and for the carbonnted beverages industry,
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Development Plan for the Edibtle Oils and Fats Industry

to the Year 2000

The report contains a detailed study of past and presert
rroduction, import and consumption of all edible nils end
fate. The future demand for the various products is
estimeted using as a basis past trends and the development
in other countries with comparable food habits and economic
development., It was assumed that the consumption of all
oils and fats would stebilize at 23 ke per capit2z and year
and that the importance of olive o0il should gradu2lly diminieh
from the present £1% to about 70% in the year 200",

A strategy to meet the demand up to the year 207 var
proposed., It was suggested that the import of consumer »aci.-/
edible oils should be phased out and replaced by a combinatir:
nof local production and import of raw oils in bulk,

A vast expansion of the vegetable o0il refining and
canning industry would be required. Taking into account the
present agricultural plans the self-sufficiency in olive »il
and other vegetable oils would bg USdeand.20¥ respectively
in the year 2000,

The necessary expansion of the local production of oliver
and nil seeds and the corresponding expansion of nil extracti-:
and refining capacities for reaching complete self-sufficienc

wag also calculated.

Output_: See Appendix II, reference (13)
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Development Plan for the Carbonated Feverages Industry

to the Year 2000

This study followed the same steps as the edible nils =l
fats studv. The yearly per capita consumption of all carbewn:.-
ted beverages was estimated to reach 50 liter irn the year
2000 from the Tresent level of about 37 liter. The proporti~~
of carbonated mineral water was assumed to remain at the
present 1% level. The plar. foresees a three-fold expansion

of the carbonated beverages industrv irn the 20-year perini.
OQutput: See ippendix II, reference (14).

Evaluation of Food Industry Proiects

The Economics Sectior was assisted in evaluating region~’
planning studies and feagibility studies as far as food
processing aspects goes.

Examples of studies where the contribution of the Fond
Laboratnry was suhstantial are:

- The NIDC Rerional Industrial Development Study for th»

Misurata-Sirte and Fezzan-Al Jufra Regions.
- The SODETEG feasibility studies on various packarinr

materia: industries.

Outputs: Included in eveluation reports of the Economics

Sectinn.
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Other Activities

Animal Feed Ingredients

Literaiure studies for the use of urea in feeds for ruminan*s
and bird feathers and other chicken offzl]l in bro’ler rations were

made and reported to the IRC/Secretariate of Light Industry.
Outputs: References (16) and (17)

Cold Storage Utilization

The Agricultural Prnauction and Marketing Company, Tripoli,
has established about 99 cold-storage units in various parts of
the region in order to improve the marketing of ferm produce. 4
number of these stores were visited by a team from the Food
Laboratory. Only a smell part of the stores was in use and then
usually for imported products such as epples, bananas, cheese and
meat, Sometimes wrong storage temperatures were used and

incompatible products stored in the same room,

A report was submitted to the Company with recommendations -~

improved operations of the stores.
Output: Reference (1%).

Paper on Food Processing Industry

A short paper entitled "Food Processing Industry - past,
present and future” was prepared for the Secretariate of Light

Industry in connection with tbe 1 September celebrations in 19721,

Output: Reference (19).




Costs of Fnod Anelyses

A formule for calculation of costs of anelyses performed in the Food
Laboratory was elaborated. A price list was later made for possibie use

with outside clients.

Cooperation with Nuclear Research Centre

A vaper on "Possible areas of cooperation between the Nuclear Resear-
Centre and the Fnod Lahoratory, IRC" was prepared. Discuscione were later
held with staff from the Nuclear Research Centre,

The only activitv of common interest for the two institutions was
found to be radiation processing. ..ny Titure activity in this field shou’-

invoive participation of the

Output: Reference (21).

Brine Shrimp Prniect Proposal

In connection with a duty trip to the Sebha area the Eypert proposed
a vigit to some salt lakes in the desert where the pnpulation is known to
harvest brine shrimps and use them as a2 protein source in their diet.
visit was seen as a possible first step in the elaboration of a project
proposal for the utilization of brine shrimps fnr human and animal

consumption.

Output: Reference (21).
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Data Bank on the Libtyan Food Industry

Information on all cereal mills, macaroni factories, dairies,
fish canneries and carbonated beverages factories has been collect:
during the technical assistance programme described in Section 2.2,
However, much work to present the data in a standardized form rer.:
to be done if a "Data Bank on the Litkyan Food Industry" iz to be
realized. Severel branches of the food industry have still to bé\Yszs
systematically visited and studied.

Training

Training of counterpart staff was done by working together on
the various activities.

A few lectures were given on subjects such as:

- Informatior sources in the IRC library of interest for th~

Food Laboratory

- Food additives - their properties and uses

- Sanitation in the fnod industry
After the Technical Assistance Programme started in the beginning -

1981 the lecture programme was interrupted.

Utilization of the Project Results

There has been verv little feed-back of inforration from the
Secretariate of Light Industry to the Industrial Research Centre, -
least as far as the Fond Processing Expert is aware. It is
consequently difficult to sav with certainty which results of Proi

activities have been utilized.
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It is known that tne five-yeer plan for the carbonated drini:
industry, Appendir II, reference 11, was included in the ~ff:cizt
version of the 1981-35 plan. It is may be significant that +hi-
work was done in a committee set up by the Secretariate of Liph+
Industry,

Our other industrial development vlans, research reports, nt-
may or may not have heen utilized ty the Secretariate of Lizh:

Industry. Some of the more recent reports must still be under

study.

L, Findings and recommendations

During the past three year perind a sreat deal has been
learnt about the operation of the food laboratory of the IRC and
the probdlems of the local fnod industry. These findings and the

ensueinz recommendations will be presented in the followine.

L., Food lLeboratory, IKC

L,1.1. Phvsical resnurces of the food laboratory

Findings

As the Food Laboratory will be moving tn the new IRC buildines
at the becinning of 1993 it would be pointless to dwell on the
state nf the present laboratory facilities, which, as mentioned
earlier in this report, have allowed work in the field nf fond

enalysis and some product develdmpment,

L

i



The new Food and Microtiolegv Lahoratory will be situs+ed
on the ground floor of Building C3 in the new premises at Tsju-—=
It will have at itr~ dispnsal 117 square meter laboratory and
office space, as compared with the approximately 200 sguare meters
now available. There will also be storage space set aside for
the Food Laboratnry in the undereround floor of the same buildin-,
The laboratories and their furnishine are of the highest inter-
national standard.

Recommendations

The disposition of the varinus rooms should fallow the rropn:n”

nf the Consultants with the following mndificatinns:

Room 2117 should be used as Dairy Products labtnratory

Rnom 2145 ¥ v K ' Fats ané Oils Laboratory
Room 2307 ¥ " i ' Cereal Products Laboratorv
Room 2417 i v i Y Dyen room

Half of the reserve area 2121 should be used as a Sensoria® Tertin.:

Laboratory according to specifications given to the constructior
company .

The already existing laboratory eguipment should be inctalled
in the new laboratories and complemented with the eoguipment
spacified on the lists prepared for the food and microbiology

laboratories in 193", Appendices III and IV,
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Food Workshop

Findings

The small food pilot plant, called the Fnod Workshep,
comprises half of Building E. It consists of an open hall of ]
14l sguare meters designed for food processing and eguipped with
a crane, capacity 3.2 ton and two refrigerated rooms of 1% monsrr
meters each, one for storare at -2000 and the other for stors-~
at 4°C. There is also an office room and & dressing room with
sanitary facilities.

The processine hall is ecuipped with a sufficient number ~7
points for hnt and cold water, compressed air ;nd electric mower
and is provided with drains, 211 in accordance with modificatinn~
of the oririnal proposal of the Consultants.

Recommendations

The eouipment listed in Appendix V should be acauired for th-
Food Workshop. As the area is comparatively small it will be
possible tn insteall permanently only one processing line, e.r.,

a line for erperimental canning and a few other pieces of
equipment which require steam and water supply.

The following items will have to be permanently installed
on cnrncrete  plinths:

- Steam eenerator

- Steam-iacketed kettle
- Evhaust tunnel

- Water baths (2)

Autoclave

Vacuum evaporator

Tray dryer
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The rest of the processing equipment should be mounted on
castors so that it essilvy can be moved intn a processing line vhen
required. There will be need for flexible hoses and fittings in
order to connect equipment to the water -ain and for pumping 4
fluid products from one processing unit to another.

Quality control in the pilot plant will need an about 2 meter
lone laboratorv bench placed on the side of the wash basin at the
outer well.

One way of arranging the equipment in the Food Workshop is

shown in the lavout sketch attached to Appendix V.

Personnel Resources of the Fnod Labnratory

Findings

The personnel resources of the Food and Microbiolory
Laboratories, as descrived in section 1.2.2., have been sufficient
for the reguirements of the work programme adopted. This refers
both to the number of staff and their gualificetions.

The ratio of academic staff to technicians is unusuellv hirh:

gbout ten to one,

Recommendations

No need to expand the present staff is expected for the
foreseeable future.

It is recommended that thnse staff members who have nnt ve:

received training abroad should be given that opportunity.
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The senior staff should from time to time be sent to seminars,
shorter treining courses and congresses in the fields of fond szier--
and food technology in order %o collect information on the latest
developments in the food field, to create international contacte
and in general to broaden their professional experience. This is
ouite important as it is probable that the IRC in the future will
become the venue for rerpional conferences and congresses in its
various fields of activity.

When the eouipment for the Food Wnrkshop is being installed and
later taken intn use *here will be need for a technician essigned t.
the pilnt plent. He should preferrablvy have been trained as an
electrician and mechanic and should be responsible for the

maintenance of pilot plant eouipment.

Work Programme of the Food Laboratory

Findines

The work programme as outlined in Section 1.2.3. and appendir I
could be fnllowed with only minor modifications. Certain work
activities have taken much longer time than originally expected.
The reason has been & combination of several factors: deficiencies
in water and electric power supply in the IRC laboratories, vrohlems
vwith transport and communications, and a few times, financial
difficulties,

The technical assistance programme was appreciably slowed dowm
due to difficulties in obtaining information from the food factories

under study.
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Recommendations

The purpnse of the IRC is two-fold:to assist the existine

industry and to plan for the development of new industrial prniec--
It seems to this Expert that in the field of food processin~ )
the main effort should now be on technical assistance. It would -

westeful to continue tke rapid expansion of the food industrr

without first assuring that the existing factories are well

' ‘utilized and work efficiently.

It is therefore recommended that the future work prorramme
has as its mein purpose the continuation of the technical assi=tz- ~
programme elready started, It is hoped that the second phzse »f
the programme can be entered into during 19%3.

As a result of the industrial contacts certain problerms an<
needs will appear. These should be formulated as research 2=z
develovment projects and be taken up iqé;ﬁik prosramme.

Examples of possible projects are:

- The development of a calory free carbonated beverage

- A survey nf trace metals in processed foods

- A study of the potential for mineral water production i=
the Eastern area

- Evaluatinn of wheat varieties for bread flour and semoli -
milling in cooperation with the Agricultural Research l=z =
and the cereal industry.

~ A survey of the purity ~f imported edible nile

- Development of new and improved canned fruit and vegets:
products in cooperation with the Mamoura Cannine Compa~

-« Develnpment of 2 soft drink based on carob bean extract

. ~ Improved processing of picliled olives




Mnde of Overation

Fiadings

Like most government institutés the world over ithe IRC haz
a budget management mode of operation, That is to say, the
Government provides the IRC with 2 vearly tudget and asks it to
fulfil its responsibilities.

The risk with this mode of operatien is that if rot enousn:
contacts are kept with the nutside industrial reality the
institute will develop irto an “'ivory tower'” and its research snd
developmert efforts will seldom be made use of.

With the present work programme, however, this risk seems
to be small, as far as the “ood Laboratsry goes.

For efficient woriine there must be some form of control
from the sponsoring body., At IRC there are guarterly prorfress
reports delivered to the Secretariate of Lieht Industry. These
are prepared tv the Economics Sectinn and based on interviews with
the staff,

There seems to be no regular internal reportine.

Recommendations

It is recommended that the work prosramme aleo in the future
should be generated through contacts with the industry. So callel
"in house'' activities can be started when the work load perriis,
but they should always he selected for their poseible future ase

by the industry.
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t is also recommendec that monthly rrorress reportine

should be started on an experimental hasis, Each staff mentrer
should vrepare a monthly progress report in longhsné with two
carbon copies. The oririnal should be delivered to his ¢
supervisor and the first copy to the nex* hirher versan in the~
organizational structure.

Such reportine, whick nften is done or a veeklvy basie i-
commercial research institutes, is verr useful for the varti~i.
pants as they are forced to evaluate their own work and have =r
npporturity to communicate difficulties and vropress i~ “heir
supervisors. In manv companies these prorress reporis are

the
circulated within/ sections in order to keep 2ll staff meiirr:

informed nf onpgning activities and improve the team sririt

Throurh the technical assistance programme described ir
Sectinn 2.2 and other factnrv visite the I'nlLd Prncessinz Evvert
has got detailed knowledge of the nature and the operations of =
large part nf the Libyan fond industry. In the followine his
findinge and recommendations will be given first in a rener-l
section, covering matters common to most of the industrv. anc

then in special sectinns, dealing with the special problenmz nf

each of the industrial branches studied.
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Many of the prodlems afflicting the fond industrv are
related tc maintenance, sovare part supply, production oreaniza-
tion, aquality of manpower and ceneral management. Thene =nttnve
are dealt with by nther Experts of the UNIDO team and are
mentioned in this report only when they have 2 direct brarins o
food processing and product aguality.

Questinns concerrine locatior and sire of factories fal?
rutside the field of food processing tut 2re touched upsn here
e2s the Evpert necame involved ir several industrial pleannine
activities, Section 2.5.

The Evpert wruld like to stress 2% this point that it ie ir
the nature »f this kind of revort that problems and deficiencies

are hich-lighted while trruble-free areas are nnt speciai’v

mentioned.

General Protlems of the Food LIndustr

Findings
AR etasemali o

Location of factories

Some existing as well as planned factnries are unsuitar’-
located in respect of either rav materizl supply or the irtended
market or, sometimes, both.

As examples can be mentioned:

- The recently (June 19%1) started dairy in El Beida which o=
2 long time will receive oniy a very minor part of the neceded
ravw milk due tn a misjudgement of the number of milk cows in
the area bv a factor of ten. It is now exclusively

processing imported skim mil% powder.
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- The new (Januarv 19%1) cereal =mill in E) Mar3, which was eauipped for
soft vheat milling vhile the surrounding area is producine hard wheat.
One of the twn lines is nowv being converted to hard vheat milling.

- The sardine canning factorr in Bemrhazi suffering from a complete
lack of local raw meterial. During its four rear of existence it h=as
processed 23 ton lncally caurht sardines corresponding to 11 hours
operation at nominnl capacitv. It is now working at 10 percent »f Iin
mme-shift cepacity with imported frozen sardines.

- The iust finished kig dairy in Souk el Chemis south of Homg, which ~i™"
deliver milk tn the Tripoli area over a distance of absut 120 itm an-
which is placed in an area not presently producing milk,

- A tlanned wheat flour mill in Sarir of the smallest commercial sire,
nrobably uneconomical, tut with 2 capacity far greater than the deinn<
in the Sarir and Kufra oases.

Size of Factorins
Compared with the fond industrv in developed courtries the Libvan one

is characterized ty small to middle size factories. This may be unavoidab™~

in a country with a relatively small populatinn and a very big area. Stil?l,
the greater Tripnli and Benrhazi regions have sirable populatinns and should
allow more middle size and even large size fond processing factories.

The relatively small size of certain factnries brings with it some
disadvantages., These factories have difficulties in acquiring staff far
certain services necessary in modern industry such as guality contrel ard
maintenance and sven operation nf the more sophisticated ecuipment. That
small scale production always is less economical then large scale production

is mav be of less impnrtance.
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arong the small factories are sever2i up to 57 vears old, dating fra-
the colonial time, e.g. the sardine and fune cannerias ir Zuszha rear
Sabratha and in Zliten, some of the macarori factories in Tripveli and
. Berrhezi and a great rnurtber of small olive oil mills in the Tripsnli-

Gharian reginn., These factories are now rapidly disappearing, bteing

A similar situation exists for some post-war, pre-revniuticn factories.

Maintenance of Eguipment

In general it would seem that the life-time of faod rrocessins iines

in S.P.L.A.J. is shorter than in Zuropeean countries. E.g.. & wheat
milling unit is ready for comylete over-haul already after 7.5 - 12 vezrs,
while the normal time in Europe is 1€ - 20 vears. The reason for thir
difference is usuallv unsaticfactorv maintenance. sometimes compoundod

bv incorrect use of the machirery. E.r.., in the case of the millinz 1 -«
the vheat may not be cof the tvpe for vhich the line has Teen desirred =un

} it may rot be tempered to the rirht moisture content tefore millins. The

all pervading dust mav also comtribute to the short life aof machinerr.

Certain tvpes of suxiliary equipment presents an even worse picture.

g Kegrigeration machinery in many dairies and carbonated drinks factories
has been out of workinpg nrder since long veriods of time. Sometimes
replacement machinery has been installed, but in many ceses refrigeration

was simply not carried out with detrimental effect on quality and

keepability of products.
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The 1ife-time of steam generators is generaily quite short, in sone

cases less than five vesrs. This is usuzllv caused by faulty feed-water
treatment. More often than not the various tvpes of water tieatment
equipment are not used. Instead the water from the munieipal line or the
factory's own wells is fed directly to the boilers. As this water sften
has a hich chloride content a rapid corrnsinn of boiler tubes, valves, stesn
lines and even processing equipment is to be expected. In several cases
incrustations of salt could be cnllected from leaking steam fittings.

The reasons whvy feed water treatment eguipment is left unused can be

several, Manv times there is lack of spare parts, chemicals, zeolithe
and iron-exchange resin, sometimes there is a break-down of instruments,
but more often there seems tr, te lack »f instruction of boiler operators,
who many times dr not seem to appreciate the importance of feed water
treatment.

There is no initial government control and certification of newly

installed boilers and sutoclaves n~r anv rerular inspection. In manv
factories the safety velves on pressure equipment =2rn nut of order. There
seems tn be no awareness of the risks invalved even among some factnry

managers.

Quality Control

Most dairies and carbonated beverages factories have auality control
laboratories steffed by one nr twn technicians. Other industry branches
studied had nn or only a very rudimentarv form nf cuality contrnal. One of
the larsest flour mills with a well eauipped oualitv control labnratorv
abnlished cuality contrnl after a 6 to 4 vote of the factory committeer, bu:

may now have reintroduced it after a near four vear breal.,
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Even in factories whare qualitv control of a kind is performed it is
not always properly made use of. E.r., in several dairies the fat content
of the pasteurized milk is regularly found to be btelow the level stated -
the cartons, but no correction is mada by the production departments. I
many carbonated beverage factories the carbonation is lower than what the
factory stendards prescribe, but no a2djustment is made, prnbably due to
techriicel difficulties {insufficient. refrigeration’.

Predictably, the erratic agualitv contreol results in wmany producie «ii"
guality below the one prescribed by national or factorvy standards., Stili,
the ouality of most processed fnods can be classified as “acceptatie’.

Special gquality problems with the different food products will te

mentioned in later sections.

Sanitation

During the three year period in question no serinus cases of hveienic
nature has been observed with the produce of the Libvan food industrv., The
exceptionhis the mercurv contaminetion of local, cenned tuna descrited in
Section 2.4.4, but the cause was found to be natural contamination of the
raw material. One can therefore say that the state of sanitation in th~
factories in peneral is satisfactory.

This does not, however, mean that the sanitation and general house-
keeping in 2]l factories is gnod., Nnone of the factories visited had

orpanized special sanitation crews and there scemed to be no rigid sanitati

programmes. Cleanine of eguipment and floors is usually done by the
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production personnel after the end of the days work. The nethed
used is often flushing the lines with cold water. The dairies
have of course by necessity a more intensive cleaning and
desinfection programme.

In many factories virds could be seen flyine freely in anc
out of production areas through open windows or broken screencs.
In menv macaroni factories cochkroaches was & fairlyv common s5i-h
One of the large mills, the one that had abolished cgualitw

contrnl, was heavily infested with flour heetles.

Recommendations

Location of factories

There is no doubt thet the large majority of food
factories in the country have been placed in suitable locatinns,
Still, there are a number of newlyv established factories,
mentinned earlier, for which it is difficult to find the
rationele for the choice of location.

It i3 recommended that in choosing location for foed
industry projects above all the intended market and the
aveilability of raw material are carefully considered.

Most . factories for cnnsumer packed foods should be locat~

near population centres. This is particularly important for

products with short shelf 1ife such as pasteurized milk.
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Another tvpe of products which definitely should be produced close to the
intended market is beverages where nearly 9% of the weipht is peckaging

material and added water. Most food industries where the raw materiel is

stable and easi1y‘stored, such as grain, should likewise be placed near th~ }
consuming public. Such locations have also the advantege that factory starl”

is easily availebile.

Only whern the main raw materials are difficult to store and transzori,
as in the case of fresh fruits, vegetables and fish, are there good reasi=

to place the processing factory in the raw material producing area.

Size nf Factories

As pninted out above there is a tendency to mndernize and refurcist
nutmoded small food factories in situ. That is to say, one i§ pervetustin-
the disadvantages of small scele production. Even if the new lines have
an increased cavacity the units are still small.

It is therefore recnmmended thet the possibility of rationalizing the
structure nf the macaroni and carbonated beverages industries is taken ur
for study., It should for example be possible to bring down the nunber n»f
macaroni factories within the Trivoli area from five tn three or even two
units. 1In Benghazi there is hardly any reason to continue production at the
two nearly artesanal macaroni manufacturing units.

The advantages of such rationalization schemes are evident. It will b«
easier to find qualified manpower, the production economy will increase and
valuable land in central parts of the cities can be used for housing., It

should also be consid:rad that the old factory sites are completely clos:d

in without any space for future expansion.
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A reorganization plan for the olive oil pressing industiry ic already
in full swing along similar 1ines. A vory laree number of the more than
300 small oil presses which existed 10 years ago have now been clnsed and
are being replaced by much ‘arcer units with up to 17 so celled super-

presses, installed in new buildinen.

Justification of New Food Industry Proiects

For reographical reasons and due to the high costs of investment 2nd
labour in Libva export nf processed fonds must be ruled out. The size of
factnries must therefore be based on the 1ncal market.

If the 1ncal merket is smaller than half the smallest economic factorv
rcize and if the local demand dnes not show a strong positive trend of more
than 1% per vear it is highly doubtful if an industrial project should he
implemented.

It is therefore recommended that two food factorv projects included in
the 1981-25 five year plan be reconsidered snd if possible postponed to a
Tater date.

« A factory for LOO" ton hydrogenated fat is already out for tender.

The imports of hydrogenated fats have for the last ten vears been
stable at about 270 ton per year. There is no suitable indigenous
raw material available at present. Refined olive nil and refined,
regidual olive oil have a higher value than hydrogenated fat and
should not be used for hydropenatinn, Even if lccally produced
sovbean o0il should become available at a later date the lncal martet

for hydrngenated fats will stil) be tno small.
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- A factory for 2500 ton chips, pop corn and french fried pctatoes.
These products are unknown to the meajority of the Libyan population;
. they are generally considered as luxury foods or "junk" foods.
It would definitely be advisable to carry cut a marketing study for
these products and then possibly commence with small, semi-incdustrisl
units in the *wo metropolitan areas before the industrial prniect

is implemented.

Maintenance of Equipment

The problem of maintenance and spare part supply and how they can be
solved is dealt with by another Expert of the UNIDO team. Jne of the
recommendations concern the expansinn of central maintenance services and
spare part stores at the level of the various branch companies.

Due to the extreme importance of properly functioning refrigeration
equipment, steam generatcrs and autoclaves for the processing of food
products an additional idea will be elaborated here in spite of the risk for
overlapping recommendations.

Within the food sector refrigeration machinery is used to a very large

' extent for air conditioning and in cold storages for fresh products. There
are e.g. about 90 cold storages in the Tripoli area established by the
Agricultural Production and Marketing Company, see reference 18. The dairy,
the carbonated beverages and the canning industries also use a large amount
of refrigeration machinery. The maintenance of refrigeration and air
conditioning equipment requires special training which many of the normal

maintenance staff evidently have not received.
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It is recommended that a study is made on the feasibility of setting

up a service company for maintenance of air conditioning and refrigeration

machinery within the food sector and possibly covering also other industria’
sectors using refrigeration equipment.

This service company should service its clients on a contractual basis.
Preventive maintenance should be carried out through rersular visits
according to a pre-determined schedule. An emergency group should be reecv
to take care of any break-downs which occured in spite of the regular
mairtenance prorramme.

Such a study could be carried out by the IRC with assistance of a
consultant in eervicing of refrigeration machinery. It should be mentioned
thet this type of service is usually provided by the manufacturers of
refrigeraticn machinery or their sales agents in the European countries,

The situation is somewhat different for the maintenance and service of

steam renerators including their feed water treatment plants, autoclaves

and other pressure eguipment. The bigger factories with well equipped
and staffed maintenance work shops should be able tn take care of their
own oil burners, water treatment plants, manometers, safety valves, etc.
but most of the smaller factories have been erxperiencing difficulties in
this field.

In this case there is & strong need for training courses for boiler
and autoclave nperators. It is recommended that such courses are organized
by the Secretariate of Light Industry poesibly in conperation with IRC
and & consultant., The courses shnuld preferably be held in winter time

when most factories operate at low capacity or not at all. The practical

part of the courses could be held at the Mamoura Canning Factory.
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Government Inspection of Boilers and Autoclaves

Due to the potentiel risks for human life and property eall developed
countries have a system for inspectinn, testing and certification of bnilers
and autoclaves (and in fact other types of machinery such as elevators,
cranes, etc.) before they can be taken into use. These inspzctions are then
repeated with regular intervals.

As far as the Food Processing Expert has been able to find out no such
system is in operation in Libya. If it exists it must be only "on paper".

It is therefore recommended that a plan for a Government Bureau for

Boiler inspection is elaborated and later put into practice. This work could,

arain be started by IRC in cooperation with a consultant. The plan shoulil
cover bonilers, autoclaves and other processing equipment working under

pressures It is believed that this work should be given high priority.

Quality Control

There is no doubt that the guality control in the Libyan food industrx
need to be improved. Before any recommendations are made the following facts
should be considered.

- Properly working industrial qualitv control is independent.of the
factory production department. There must be a responsible gualitv
control manager, usually with training in chemistry, who shnuld
report to the Production Department and to the gemeral management.

In a very small factory he could possibly be working alone, but
usually he will need at least one technician for sampling, process

control and routine tests. There is also need for a small laboratory

equipped for the necessary tests. All this costs money and it has
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teen estimated a that a small factory usually cannot afford a real

guality control department. ¥ith a small factory is meant =

factory with a yearly production of less than roughly 3900 ton.

This means that one cannot reasnnably expect the smaller macaroni

factories, fish canneries end soft drink factories to set up 2

quality conirol department in the modern sense., Still, it is ouite

possible for such small factnries to produce excellent prnducts if
the production leader or the forman takes an interest or even prid:
in the quality of the production. Usually he can perform certain
simple tests on product guality in spite of his other duties.

- Secondly, it is a fact of industrial 1ife in capitalist and
probably also in socialist rountries that the industrial gualitw
control is nnly as strong as needed to meet the requirements of
government control, enforced standards and regulations and the
demands of the consumers.

In S.P.L.A.J. the Government is concentrating its food control efforts

on the imported foods through the Food Control Laboratnries in the

ports. The locally produced food stuffs undergo a very lenient and
not systematic control through the health suthorities. The newly
formed '"umbrella" companies are starting an internal control of the
guality of the prnducts from their various production units but this
control has only taken form in the soft drink sector.

There exist national standards for some foods such as wheat flour,
semolina, carbonated drinks, olive oil, etc. Some of these standardn
contein impractical requirements and are in need of revision; as thev
are not enforced they seem t> be completely disregarded by the food

industry.
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The consumers' demand for quality, finallr, plaved a certain role as
long as imported and locally produced products of the same kind were
standing side by side on the shelves in the retail shops. This situation
changed from January 1982 when import of products, which are or can be
made locally, was stopped.
In this situation the first recommendztion is that the offjcial

control of the guality of vrocessed foods must be intensified., Before

that is done there shnuld be & revision of the national food standards.

The standards should as much as possible be compatible with the FAQ/WHO
Condex Alimentarius Recommended International Standards and certain un-
reasonable reouireménts of the old standards should be chanzed in coopera*i~n
with representatives of the food industry.

Already before this work has been done, which may take several vears,
it is recommended that the different "umbrella’” companies establish a

system of internal product standards, sampling procedures and gualitv tect® v

at a central laboratory. The possibility of rewarding those factories wh-

consistently produce according to the internal standards should be comsider:~.
At the same time it will be meaningful to improve the factory oualitv

control in all the producing units. A Quality Control Manual should be

prepared by the technical departments of the umbrella companies. This
manual shnuld contain:

- Factory standards for raw materials, packaging materials,
processing parameters and finished products.

-~ Sampling plans and schedules for process control

= Methods of analysis

- Reporting rules

- Sanitation control procedures, etc.

The necessary personnel and laboratory resources must be provided to

each producing unit.
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Sanitation

In order to improve the sanitation in the various food
fectories the umbrella companies shnuld issue regulations
specifying that each plant must organize special sanitation 2and
cleaning groups which should fonllow strict sanitation programmes.
The use of cleaning and desinfection compounds should be mandatorr,
High pressure cleaning/desinfection machines should be acouiresd
for each factory. Windows and screens must be mended :n order ic
keep hirds and insects out of production areas. (This will
necessitate repair or installation of air conditisning ecuipment).
The use of excessive amounts of insecticides should be discouraze?

the effort should instead be nn the cleaning programme.

k.2.2.  Dairy industry

Findings

The dairy industry sorting under the Secretariate of Light
Industry consists (1992) of five units in the Tripoli 2rza and fur
units in the Benghazi sarea. The tota) nominal capacity is about
320 0NN liter per eipht hour shift., There are alsc snme units
belnning to the Secretariate of Agriculture. The dairies in the
Triprli area belone tn an umbrelle comvany: General Dairvy
Establishment,

A1l the raw milk delivered to the dairies comes from state
farme- the small amounts of milk produced by private farmers is
usually =cld directly to the hnusehnlds, although this practice nov

is discouraged by the authorities.




Arn increasing part nf the dairv milv is baced an imported siim =milv
powder and imported butter. Prcbably more than half the dzirv milk present -
produced is such recombined mil',.

The animais at *he deirv farms are fed meinly factory made feeds hased
nn imnorted vroducts to at least S0 percent, The cows of the Frresian *yne
produce comparatively smell amounts nf milit | 2round 1° liter per d=v, 21th-~u &
the trend is slowvly increasing. The femperature ~f the raw milk arrivivy o*
the dairies is often around 15nC or higher due to lz2ck of or insufficient
refrigeration 2t the dairy farms. The acidity of the milk is manvr times ov- -
7.20 percent. Its fat content is verv low: often arrund 2.5 vercent.

Mil%k is uesually pasteurized at 80-7290 for 15 secrnds. The unusuzilw
hirgh pesteurizing temperature is used tn compensate for hieh bactericlagicz?
counts in the raw miik.

The deiries produce 'nainly pasteurized milk packed in one Liter Purepe’
cartens and sterilized milk in helf liter Tetravak. The newest dairv in
El1 Beide is using Brivpek., Many of the dairies are equipped for productinn
of cheese, butter, vogurt- and ice creem, tut most have limited their
production to pasteurized and sterilized =ilk and sometimes vorurth., S-e
P repachinrs of imported butter in porticnpacks and lereer consumer pecracen
i aleo done.

The quelity control performed is cenerally ennd but the resultz of thn
control are not used in the proper way. Raw mitk with aciditv over 1,20
percent or ntherwise substendard cannst be rejected. Consumer packed mill- with
too low fet content ir regularly delivered from the dairies withcut any

corrective action being taken.
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The quality of the p;oducts is generally acceptable: however, the
Veering quality of the pasteurized milk is many times too short and fev
dairies 2re 2kle tn ueep the fat content at the level stated on the
packeging material,

The distribution ~f products is partly done in refrizerated vann, bu*
tor nften oven pick-up trucks are used with the packares inaded helter-
skelter,

Rocommendations

It is a declared national gnal to make the country independent of
imported basic foods befnre the year 2007,

With the present expansion of the dairy industry the per capita

consunption of dairy products will certainly co up from the present leve? of

epprovimately 75 liter mill equivalents. This is a laudable development
as the dairy products provide the least axpensive 2nimal protein needed to
e mplement /tggreal products in the basic diet. However, the increacsing
production is largely based on imvorted milk powder., Also, the locasl mil™:

productinn is based to a large evtent on imported feed ingredients.

If this trend continues no real independence wili be achieved. There

is also a risk that the import of inexpensive milk powder (subsidized to

a high degree in the producing cnuntries) will hold back the local production

of raw milk. It must be kept in mind that the subsidized export prices for
milk powder from Eurcpean countries could suddenly change, although that at

the moment does not sound very probable..
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- It is therelore recommended that the local production of raw mil': be

expanded and made more efficient. Also, the local production of anima”

feed ingredients must be improved so at least 50 percent of the protein

and calory needs are covered as a first steon.
~ The prorramme for estatlishing deiry farms should be accelerated. A tir7
effort to produce more greer fodder at the farms is also needed.

- A coordinating committee with members from both the Agricultural and ii=

Lieht Industries Secretariates should be set up to ensure that the
establishment of new dairies is conrdinated and surported bty srowth o
milk oproduction in a timely way.

- The reacons for the éomparatively low yields of milk per cow at the dai»v
farms must be studied by specialists and arn action programme developec
(responsibility of the Secretariate of Agriculture).

- The deiries must have more control over their rav material supply. Ti--
must be allowed to reject substandard milk., A system of two ar thrre
different prices paid to the farms for the milk depending on acidit~
and fat content would 21so serve as an incentive for the farms to produce
higher quality milk.

- The cnoling of the raw milk at the farms must be improved. Combined wit™
an improved cleaning of the transport tanks this will make it possible
for the dairies to go down with the pasteurizing temperature to the
internationally used 72°C.

- The main product from most dairies is labeled "Pasteurized =ilk . Fat
content 3%, This is an incorrect name for the product. It shnuld e

labeled e.g. “Pasteurized milk made from fresh milk, milkpowder, water

and butter., Fat content about 2.5% or similar.
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There ig too much waste of the expensive imported packagine
material. This situation c¢an be improved if the packaging

material is kept in its originel wrappine until the last

® ol

possible moment and if it is stored in airconditioned ro~me
relative humidity about 30-40%, under the care of & store
keeper.

£11 dairies, and especially those producing sterilized =milk,
are very sensitive to breaks in the electric power supply. The-
should all be equipped with sautomatically started diesel
rgenerators, Those producing sterilized milk need 2 ''no brea
system as even a break of one second will necessitate complete
production stop and hour-long clearning and sterilizing
procedures,

A1l dairy products, except sterilized milk, need refrigerated
transyort and storage during distribution and sale. Several
dairies need more refrigerated irucks and many retail storecs
do not have or are not using refrigerated storage and displar
boxes. A coordinating committee with members from the
Secretariete of Light Industry, the dairy umbrella companies
and the General Marketing Company should survey the distribu-

tion system and suggest improvements.
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Cereal Mills
Findings

The wheat flour milling industry consists (1932} of six ~ills,
belonging to the General National Compary for Flour Mills and Fodder,
Tripoli, and the Berina Mill, the main factory of the Natimnal
Milling and Macaroni Company, Benchazi. The combined nominal
capacity of the seven mills is 1450 ton soft wheat per 24 hours,

The combined storage capacity of the mills is about 140 000 ton
soft wheat corresponding to about 4 months production at nominal
capacity. There are moreover large silos being constructed ir the
ports of Tripoli ,40 000 ton capacity, and Benghazi. Some silos ha~e
also been built in the wheat producing areas by the Secretariate of
Agriculture.

The tot2l yearly nominal milline capacity is LOE 0ND torn vhe=a~
corrasponding to 317 000 ton flour., Counting with an averare
utilization rate of 8M% this corresponds to about 5% of the deman:
of bread flour. After four new mills, included in the 191- 85 fi-=.
year plan, with a combined nominal capacity of 247 500 ton have tner
taken into use the country will have reached complete self-sufficien:
in wheat flour milling capacity.

However, as the industry still is relying to about 7% on
imported wheat the real self-sufficiency in wheat flour is only abou*®
25% at present. If the agricultural expansion plens are successful
thés figure will reach 50% in 1990,

The mills are modern and automated to a high degree, Processing

follows interns.tional practices with two exceptions:
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The normal procedure when producing bread flour is to mix 2 less

[¢

expensive soft wheat, vielding weak flour, with a more expensive

soft or semi-hard wheat from the U.S.A., Canada or Argentine, ,3elci-~

a strong flour. In this way bread flcur with pood beking qualit <
be produced at the least cost.

To carry out this procedure two conditions will heve to be met: the
mills rust be eble to mix the twe wheat tvyres and ther must have i«
two tvpes of grain available in desired proportions at all times.
A1l flour mills are equipped for mixing grain. The second conditinn.
however, is met only nccasionallvy. The main reason is badly xtlarn~?
imports of grain forcing the mills to fill their storage silns vi+™
only one type of wheat when grain ships arrive. There seems tn -~
insufficient cooperation between the importer, NASCO, and the =i":
industry.

As a result the mills have at times been producing bread flour wi‘h
low baking oquality.

The local wheat produced in desert areas, such as Sarir and Mour-u'™,
has such low moisture content, 6-7, that the mills are unatle tc
temper the grain to the desired moisture content. As a consequen-e
this wheat is milled at about 114 moisture content resulting in
decreased milling capacity and increased wear of the rnllers.
Another disadvantage is a very high breakage, up to 1% of the

kernels, causing a low yield of flour.
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Oniy a few mills cerry out any “ind of aualitv control. As a

predictable result the wheat flour produced by most mille is not ur tn the
national standerds. In one survey made by the Food Laboratory, covering £i-
five mills active at the time, anly 2 out of Q bread flours fulfilled the
requirements for the flour grade claimed by the mill.

According to the General Nationel Company for Flour Mille and Foonder

the extractinn rate for wheat flour should be 73% calculated on the bacis

of cleaned wheat before washing and tempering. 45 the grein usuelly iz
not weirhed at this pnint in the precessing it is necessary to~ determinc
.
the moisture content before and 2fter washing/tempering in order to caiou =t~
the erxtraction rate. As most mills do not carrv out the reouired moisture

determinetions they cannot calculate their extraction rates.

Recommendations

- In order to make it possible for the mills tn produce 2 gond flcu:
of even quality they must be provided with the right amounts of ~rnin
of the right types 2nd at the right times. For this purpose the
whole import, storage and distribution system for wheat grz2in need
to be studied.

It is therefore recommended that a smell study group, including *v
representatives for the milline industries in the Tripoli and
Benghazi areas, one representative from the Secretariate of
agriculture, one representative from NASCO and, possibly, one
consultent in grain handline end transport, should be set up in
order to study the import, storare and dietributinn system fnr when
grain., The group should nnt nnly define the needed storage and

transport facilities but also propose 2 suitavle management syste
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- The problem of the abnormally low moisture content of rvheat
produced in the desert areas shculd be studied. It 1= kpown
thet nne foreipgn company has been asiked to propose an enlarsec
tempering section far the mill in Sebha. However, it micnt te
advantagenus to study ways to increase the moisture content
of the crain already before it is filled into the si"ne z+ tho
mill. Otherwise the losses due to breakage of kernels wi*: not
be decreased. Advice from ¢ountries with the same vrotlem
could be sought.

- Quality contrel should be reinforced at 211 mills., Withnut
knowledge of moisture content at the different stages of the
milling orocess it is impossible to ontimize the production,
Without ash determinations it is not possible to contrel the
flour grade.

- It would be better to calculete the extraction rate on the bami-
of the total weight of edible products z2nd mill feed. Thzse
weirhts are determined daily at all mills: it is also &an

advantage that the percentage figures add up to 100.

Semoline end Macaroni Industries

Findings

The semolina and macaroni industries are organized under tuvo

umbrella companies, one for each of the two main regionsz of the

country.




The National Esteblishment for Semnline and Semolina Products, Triveli,
covers the western and southern rerions. It controls one semolina mit]
end five macaroni factories in Tripoli and nne macaroni facterry in Setha.
The combined nominel/actual cepacity is about €7 20N/LD 09 ton hard vhea®
2nd 83 7°00/55 000 ton macaroni preducts per vear. The yearly prnduction ~7%
senolina and semolina flour is about 31 00 tor.

In Bengh2zi the National Milline and Macaroni Establishment conirc’s
rne wheet mill producing b~th bread flour and semclira 2nd ane laree 2pd +v-
small maceroni factories. The combined nominal/actuzl capacity of thase
units is 42 O00/2L ONC tor hard whest and 2% 700/23 00D ton maceroni trrGuct~
per yvear. The vearly production of semolinaz and semclina flour iz zbnuft

19 200 ton.

Nal

W

Import of macaroni vroducts has been e« . d zince 1930, The comnir
nationel preduction of abaut 78 NON ton is not sufficient to fill the domeord,
especielly for spsrhetti. For this Feason many of the factories are beinr
modernized and expanded through installation of new lines with increased
capacities in place of the old lines.

The combined local producticn of semolina and semolina flour, 50 NN0 tor,
corresponds to about 65% of the demand of the macaroni factories. There in
also 8 large home consumption of semolina for kuskus. As a conseguence

NASCO has to import appreciable amounts of semolina each year.
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The semcline mill in Tripnli overates sometimes with = 2/1 =iyture of
herd and scft wheat. The extraction rate for semnlina is about 757, vhilc
the norma]l figure should be less than A5%. The totzl extrection rate is
abrut 2%, while the recommended value is 7%%. is both the semn’ina and
the =emolina flour esre used fnr macarnni production the rescult is larre
amcunts of bran particles causing brown spots in the pasta producte.

Analvses made 2t the Fond Laboratory =how that semolina from this =11 hze
both higher 2sh content and lmrger amounts nf cnarse particles than allowed
bv the Libvan stendard. Large particles are known to cause white spnte in +he
macarmni prnducts.

The mill in Benghazi is also sometimes forced t» mill 2 mivture of =~%*
and hard vheat. Its extractien rate for semnlina is around A%, but the
tntal extraction rate is as high as 8%, Arein, the resu't is browm epnt-
from bran particles in the macarrni oroducts.

Except fnr some control of the purity of received grain 2% the Trip~i:
mill and nccasional checks of packape weirhts in the mararoni factories +he
industry is working withnut any ouelity crntrol.

In the mecaroni factories the weter addition is rerulated accordine 4o
the pressure of the paste in the extruder: the drvine varameters are seldo~
controlled bﬁt ere generally not to~ far off the values recommended bv the

equipment manufacturer.

The macaroni products have a low, but acceptabl: aualitv., Browm end

white spots are frequent: the bniling water extract is uruallv ouite sitarzhy,




Recommendations

The semelina mil s should be supplied with enoush Duru~
wheat, so that miving with e~ft wheat can be avnided.

The mills must be instructed to start a cualitv contrad
vrosramme including determinatiens of moisture, ash and
protein in raw ma2terial and products. Sieve analvris o +hr
semalina chould also be made.

Already befrre the guz” ity contrnl prosramme haec beer
ctarted the mills should be able te adjust their millin~
pracess to internztisnallv accerted evtraction rates, tha*
is, less than €5% =emolina and not more than 7% tetz) editle
vraducts,

The macaroni factnries shou'd be encouramed t~ contre”
their raw materials as tn varticle size, moisture and =ash
content. Thev should have the risht te reiect non-standars
deliveries.

Due to the relative'y emall si-e of several of the
vresent maceroni factories they will always have difficuities
in applvinrs the needed contrnl of processing and ouality nf
products, It is therefore recommended that the umbrells

companies durins the ongoing nrxpansion of the industrv

strive to decrease the number of sma?l wunits.
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Fish Cenning Industrv

The firh canning industry i< wholly controiled &y the
Libven Firching Company, LIFCO, which runs the tunnaras and =

tura 2nd sardine cznnine factnries.

Tuna Canning Industry

Findings

The local catch of tuna in tunnara traps has falien Ire
about 1200 ton  per season in the period 1950 - 1877 *c
200 - 40N tor at present.

During the last vears a newlv estabtlished deep sea fizhir-
company, the Libyan Spanish Fishing Company, has started fishir-
in the Atlantic. In 1980 it landed about 1007 ton frozer
fish in Libya. Of this amnunt 420 ton was decapitated an?
cleaned tuna, corresponding to 00 “on vhole tuna vhich was
uged bv the two tuna canneries at Zuagha and Zanzur.

There ere at present (1982) four tuna canneries with 2
total cavacity of 96N ton rew tuns, counting with 40 workine
dave and one ° hour shift. Only one of the factories, in
Zenzur, is modern- the nther three at Zuagha, Zliten and
Misuratea date from before the second world war.

Three mndern lines, each with a capacity of 10 ton ra turs

per shift, will be established in Zliten, Zeregh and Zuacha, T-¢

combined capacity of these three lines will be 1207 ton rew firr




Assuming that the three old lires will be scravped,the total capacity frr
canning of tuna after the planned expansion wiil be 1600 ton per 4O dars
season and one shift operation.

There are three newly established cold stores at Zanzur, 1000 ton,
Zuapha, 250 ton, and Zlitern, 250 torn. These are used for guick freezinc
of tuna ard sardines and far storare of imported frozen fish. By uszirs
frozen fish for canning the season can be extended over the whole year.

Processing of tuna at the three old canneries is very labowr intensi+e
The resultine product has a gnod taste but an 2ppearance which would n-* o
acceptatie on the internatinnal market as it does not conform to anv o< th=
recognized packing styles. The prncessing on the modern line in Zansur» w-::
not seen bv this Expert.

The tntal production of canned tuna from 1ocal and imported fish ir
1080 was 714 ton gross weight corresponding to about 1000 ton raw, vhnle
fish,

Recommendations

The IRC report on the fish carning industry, Appendix II, references 2,
shows that 21l factories run with an appreciable 1nss. The expanded use
of frozen storage and import of frozen tune, which has been started rccentl+
should change this situatinn.

However, the local catch haz stagnated an about 300 ton and the immnrt:c,
now corresponding to 600 ton whole figh, are not easilv increased as the

exporting countries prefer to sell their tuna in canned form., This situstin-

is further complicated by the aguestion of mercurv contamination in tuna,




sce Appendix II, reference 10, The Libvarn imovort specifica..
tions stipulate not more than 0.5 pom mercury in tunza
(correspondirg to 0.2 ppm in the canned product) and this ausl’+-
is naturelly preferred by all buvers.

Assuming that both the imports and the local catch can te
doubled, the total} supply of tuna, calculated as whnie fish,
would be 1500 ton. This amount can te handleé ty one canninc
iine with a nominal capacity of 10 ton per £ hour shift rumninc
at 72% of nominal capacity for 252 davs, one shift.

Such a production could be done with the evisting tunz lin-
irn Zanzur using e.g. two thirds of availatle cold storare
capacity at Zanzur, Zliten and Zuazha end timing the imports c-
they do not coincide with the local season.

It is therefore recommended that the three, old tuna
canneries in Zliten, Misurata and Zuagha are closed dowr and *r-t
all tuna canning is concentrated to Zanzur, which will work uvr +o
250 days per vear. The cstches 2t Zuacha and Zliten/Misuratr
should be guick-frozen and stored at the locz2l cold stores n:id
later brought to Zanzur for processing. Imported frozen tuna can
be directed to empty spece in any of the three conld stores with
vreference for the one in Zanzur.

The three new lines being established at Zliten, Zeregh anz
Zuagha should be used only if imports of frozen tuna can he
increased over 840 ton decapitated fish, Each of these lines

will be able to process the same amount at the line in Zanzur,
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that is about 18" ton whole or 1260 ton decapitated figh re-
vear. They will each need z c2ld storaze nf about =77 ton
capacity corresponding teo 4 months operations.

It should be noted that the above calculatimns arec 271

made on one shift basis.

Sardine Canning Industry

Sardine fishing, mainlv with lamparas, brought in actout
3000 tor in 1980 of which 1200 ton wes used by the canneriez.

There are 4 sardine canneries ir the western recion wiir
a comtined capacity of 2400 ton fresh sardines, countins with
82 workinm days and one shift operation.

One of these factories in Smbrztha is about 57 vesrs o=
but the other three, in Zuara, Zanzur and Homs have identizr’”
modern lines with a capacity of 9 ton per 2 hour shift.

One modern sardine cannerv in Benchazi, with a cara~i<-
1270 ton fresh (or frozen) sardines, has been mentioned 7
Section 4.2.1.1. as an example »f a misplaced factorv.

Sardine processing in the modern jines at Zanzur and
Benghazi results in a prnduct of acceptable taste but wi*h

too many defects in appearance and stvie. The preduct can in

no way compete with canned sardines impnrted from Portucni

and Spain, which are available in the Libyan market.
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The production in both factories is marred by heavy losses in the
cutting and clearning stage. In 1920, the averaze nf these lnsses at th»
Zanzur factory, not counting cooking loss, ran up to ~5%, while they
normally should be between 30 and 35%.

The cause of this serious processing defect, which decreases the
potentieal production nearly by haif, was malfunctioning of the cuttirc
machines from which 2 hich percentage of fishes cut in halves and ir ovc
centimeter thick slices emerged. Either the machines were not adjusted
to the fish size being processed or thev are constructed f»r another t-re
of sardine. The production management was not atle to take any correcti-r
actiorn.

The canneries at Zanzur, Homs, Zuara and Benghezi are equipred for
fisk meal prnduction. The combined cepacity was said to be L20 ton Ary
product pver season, The total production of fish meal at the three
factories in the Tripoli area was 195 ton in 1980. No fish meal was
prnduced at the Benghazi factory. Anelvsis at the Food Laboratory shawed
that the fish meal was of excellent gualitv,

Recommendations

Continued operation of the sardine factorv in Benchazi cannot he
justified. The present productinn at less than 10% of the nne shift
capacity using imported frozen sardines cannot be called even a8 stop-oar
measure.

Operation of the nld canning line at Sabratha has hardly any jueti-
fication when & modern, under-used line is available at Zuara. Sardines

landed at Sabratha should be quick-frozen and processed in other vlaces.
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If the tnree new lines in Zuara, Zanzur and Homs received exc
one third of the 1930 catch of 1227 ton thev would work onlw %3
days per season one shift operation. Unless the sardine catch car
be at least doubied or the import of frnzen sardines of the ri~:t
size (25 - 30/ke) can be increased it is recommended that at le=s!
one of the three lines is closed cdown.

As it hes slready beer proposed that the tuna canring shoul.
be concentrated tn Zanzur it might be suitatle to let the fact-rice

in Homs and Zuara divide Aall sardine canning betweern themscivesn.

It is aiso recommended *h2t a consultant or a represcnt~-:i—-

<,

from the manufacturer of the sardine cutting mnchine is colle

for investigation of the cause nf the abtnormel losses ir Zan-ur

§.2.6. Carbonated Beverages Industrv

Findings

The maijor part of the carbnnated beverages industr— is
organized irto two umbrells companies based in Tripoli and
Benghazi.

The Arabic Establishment for Manufecture and Botilinr of
Soft Drinks, Tripoli, controls the two Kawtar fectories in Tripnli,
one Kewtar factorv in Sebha 2nd the Bengashir Mineral Water
Factory, the OEA Brewery (non-aicnholic beer), thc National

Beverages and the Local Beverages, all in Tripoii.




The combined nominal capacity of this group is presentlv (1922) akout
150 million liters (300 days, 8 hours per da&)- the actual praduction is
about 87 million liter. Ten percent of the production is in the forr of
mineral water. The group plans to erpand its production capacitv durinc
the present five-year plan with seven new lines with a combined vearlw
capacity of about 130 million liters.

In the Benghazi area the General National Companv for Soft Drinis
controls the Kawtar factories in Benghazi and Derna, the Zuhur Bottlirn~ pin=:
in Benghazi and one fruit juice bottline plent. The comtined nominal
capacity for carbonated drinks is about €7 million liters per year,

(300 days, ° hours ver day). The actual production is about 22 millior
liters. The expansion plans up to 1985 include three new lines with =
combined capacitv of 76 million liters.

The most striking fact about the carbonated veverages industry is che
dominance nf the five Kawtar factories (formerly part of Pepsi Cola
International, PCI). The Kawtar drinks represent 8% of the sweet carbonatec
beverages market., Kawtar obtains its flavour concentrates frum +he PCI
and follows processing and product specifications from that organizatiosn.
Samples of products are sent monthly to PCI for quality control,

The industry is depending on highly automated lines including verv fast
filling and capping machines, Consequently it suffers badly from mainte-
nance problems, which is illustrated by the wide difference hetweer.

nominal and actual capacities. This situation has been discussed in

section 4.2.1. of this report.
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Liguid carbon dioxide is presently prcducec in three units in Tripoli
with a combined capacity of 455 kg per hour. A4 large unit is planncd for
the Kawtar factory in Benghazi- capacity 50C kg per hour and another unit
for 100 kg per hour will be instailed in an indeperdent factory in Lerna.

All plastic crates and most crown caps and glass bottles are impni=:...
A national production of glass bottles has started in Azizia: the firzct

cxperience with these bottles has not been cood.

Recommendations

The development plans for the carbonated beverages industiry prepareqd
by the Food Laboratory for the 1981 - 25 five-vear plen and up to the vaoar
2000, Appendix II, references 5 eand 11, contain our recommendatinns for
this industry and are not repeated here.

In reneral, the close ccntact upheld by the industry with the FCI alio:
it to solve most problems with processes and products internelly witheut
the use of outside conpultants. 5till, we would here make two sugrestions.

It is recommended that production of a calory free carbonated drink
should be started, may be at one of the smaller factories in Tripeli,

A cola flavour would probebly be most suitable. The product development
could be done in cooperation with the IRC and a consultant. It conld
also no doubt be done in cooperation with the PCI,

It is also recommended that a suitable source for mineral water

bottling is located in the eastern region. The Bengashir factery has 2i-cor
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great difficultics with its water supply and it must b. costiy tc frusb
weter from Tripoli to the castern region. We believe that the natura’

. spring near Derna mirht be of interest for this project. The reguire~ce-
on a mineral water source are mainly that it has constant compositior,
has sufficient capacity and that the water has a2 clean taste., If

necessary,mineral selts can be added before the carbonation. In thie

connection it can be mentioned that the Bengashir water, which is 2n
excellent tatle water, has guite low tntal solids, 570 mz/1, mainly

chlorides, and is weakly alkeline, pE 3.

The reasons for the unsatisfactorv quality of bottles fromr the

Azizia rlant should be investigated. An outside consultant mav be nend <

tn identify thc problems and introduce the necessary improvements,




APPENDIX I

TENTATIVE WORK FROGRAMME OF THE FOCD SECTION OF I.R.C.

Before a work programme is propnsed a series of influencing factors

have to be considered. /

Duties

The main duty of the food section is to render technical eonsu.ting
services to the food processing industry. The purpose of these services
should be to improve the efficiency of processing operations and the qual-.-
of products.

As a support to these consultancy services the food section shouid a':-

carry out research and development activities in laboratories and pilot

plant.
Another important duty of the food section is to take part in the

planning and evaluation of new industrial vrojects in the food sector.

Capability and Limitations

The food section is presently equipped and staffed mainly far work ir

the field of food analysis and laboratory aspects of quality control.

The staff has limited experience of industrial food production and m -
therefore be cautious when entering into the field of technical consultan. -
services.

There is no pilot plant and consequently it is not possitle to carry

out 'wnork on product and process development., This situation will be chan- -~

to the better when the Food Research Laboratory and the Food Pilot Plant -

be taken into use at the new IRC premises in Tajura. This will only hap~- -

some time in 1981 as the necessary equipment is still ‘to be ordered.




Present Work Programme

Due to its proven capability in the field of food analysis the fond
section is presently carrying out determinations of composition and qualit.
of foodstuffs for outside clients. However, since the new Food Control )
Laboratory of the Secretariate of Economy took over the comtrol of import. .

foods in 1978 the IRC fond section is in need of new work activities.

Technical Assistance Working Methods

Experience in many countries have shown that technical assistance
consisting of short visits to factories and advice given orally during the
visits and/or in the form of trip reports usually leads to no tangitle
results. Even if the advice given is technically sound the following

conditions must also be considered before any lasting resulte can te

expected:

1. The propnsed changes must te rot only technically but alsa
economically feasible under the local conditions.

2. The factory steff on all levels should bte convinced about
the usefullness and benefits of -the proposed improvements.

3. There should be no .jisunderstandings about the nature of the
proposed changes. The best way to avoid this pitfall is for
the advisor(s) to take part in the introduction of the changes.

L, After changes have been implemented in a factory any differenc~=

tetween expected and real results should be observed and
necessarv adjustments made. This regquires follow up visits

by the original advisor(s).




Present Situation in the Local Food Industry

During September-October 1979 steff from the food section and the
UNIDO Expert in food processing visited a number of represerta*ive food
factories in the Tripoli area in order to identify types of clients and
work area where technical assistance was most likely to have impact and t-
successful., Although the factory managers not always dircctly admitted ti-
difficulties they were encountering it was noticed that many factories wr
producing far below capacity often due to problems with raw materials
supply and meintenance. The factory hvgiene, the quality control and the
processing operations could often be considerably improved. Most factori«s
sufler from a series of btottle-necks and problems distributed between raw
materials supply, processing, guality, hygiene, marketing and management
in general. Technical assistance in one particular area even if successfui,
is therefore not likely to have a dramatic effect on the overall perfer-
mance of a factory.

This fact should not discourare IRC to start technical consultancy
activities in the food manufacturing industry. It should, however, be
realised from the start that the problems nf this industry very seldom are
caused only, or even mainly, by deficiencies of technological nature.

An assistance programme to the food industry should ideally consist

of expertise in raw material production, food manufacturing, marketing ac

well ag economy, financing, and business administration.




Tentative kork Programme

Taking the above into consideration the following work programme is
. proposed for the food section of I.R.C. for the period November 1979 to

the date when the new premises of I.R.C. are operationsal.

1. Technical Assistance to the Fonod Manufacturing Industry
1.1. Technical Assistance to a selected industry
1.1.1. In consultation with the Secretariate- of Light Industries tne

IRC should select one type of food industry, e.g. the cereal

milling, the dairv, the fish canning, the fruit and vegeish'.~

canning, the olive 0il or some other kind of food industry, wi:

is known to be working under capacity and/or with low ounli+r

procducts.

1.1.2. The Food Section should study the operation and the protlaws of

4 the selected industry in depth through interviews with factorr

personnel and prolonged visits to the factories.

l N 1.1.3. A programme for improvements should he elaborated and thornugh®-

discussed with the factory manégement.
1.1.4, The improvement programme should be implemented at the factor:

b which has proved itself the most interested in the project dur’ -

P~

the initial phase.

1.1.5. The operations of the factory should now pe followed durineg o
representative period by measuring the efficiency of the
processing and the quality of the products. These values shou’

be compared with those determired earlier: activity 1.1.2.abn -

Adjustmentc may have to be made to optimize the operations.




1.1.6. The factory management should continue the improvement program::
(evolutionary operations). Contact with the factory should ' -
continued for an undetermined time.

1.1.7. If the results are encouraging other factories within the sa-.
type of food industry should be informed of the results obtair -
and offered the same service.

It is estimated that the above project will have a duratior o.
one to several years depending on the type of operations,
continuous or seasonal, and if the proposed improvements invnl--

time-consuming imports of equipment.

1.2. Trouble Shooting

Ir various ways the Food Section can become aware of
technical problems of certain food factories. Most of the < =
it will be the guestion of the quality of a finished product:

In such cases the section can offer its assistance in findins
golution to the problem. Examples of such problems encounter !
during preliminary contacts are: turbid apple and grape juice . ©
a canning factory, pasteurized milk con*aminated with E.coli -

a dairv, excessive waste at a fish canning factorv and uneven
ouality at a pasta factsry.

This "trouble shooting” activity will be on an ad hoc b-~i-

and will often require minor laboratory investigations and

experimental factory runs,




1.3.

2.

Research and Development Activities

During work on technical assistance (activity 1.1.) and
troutle shooting (activity 1.2.) certain technical problems mav
appear which are not easily solved and which require special
studies.

If sufficient physical and personnel resources are availa®™
and if the protlem is considered of general importance research
projects can then be elaborated and started,

Due to the lack of a pilot plant and 2 well eauipped foni
research laboratory certain product and process development
projects will have to be vostponed to the time when the new

facilities at Tajura are ready.

Data Bank on the Libvan Food Industry

In its future activities the food section will need ur to
date and well organized data of technical and economic nature
on the Libyan food industry.

A standard format for the data should first be elaborated
in cooperation with the Economic Section.

The collection of data will initially require a few man
months of one staff member: later it will become a continuous
activity involvine all staff members in contact with the food
industry.

The maintenance and the control of the data bank should be

the responsibility of the head of the Section.




3.

4.1,

4.2,

l’o}o

L&,

5.

5.1.
5.2.

Food Standards and Regulations

To be able to give correct information and advice to the
industry the Food Section must have access to all Libyan food
standards and regulations in force. For this reason continuous
contact must be established with the various government offices
dealing with these matters.

The food section of IRC should be actively involved in the
elaboration of the technical parts of any new food standards and

regulations representing the view point of the food industry.

Planning for the new IRC vremises

In connection with the moving to the new IRC premises in
Tajura the following work activities have to be carried out:
Establish an organization plan for the food section and the
microbiology section and preparation of work descriptions and
personnel requirements.

Establish a plan for the use of the new facilities. In this
connection to control that electric power, water and nther
facilities are sufficient as to quantity and well placed.
Select, order and install new equipment for the Food Research
Labnratories and the Fond Pilob Plant.

Plan and carry out the moving of existing equipment from the old

to the new premises.

Planning and Evaluation of Food Industry Projects

Take part in work for the new 5-year plan for the food industrv,
Evaluation of Food Industry Projects of consulting firms prepared
for IRC.

29-10-1979 G. Sjostrom

UNIDO Expert




APPENDIX IIX

List of reports of the Food Laboratory, Industrial Research Centre,
prepared during the period August 1979 to December 19%2 with

varticipation of the Food Processing Expert.

(Reports nos. €-13, 15-17 and 19-21 exist in a draft versior in Englis:

and an edited and modified final version in Arabic).

1. Development study on the dairy industry
Report from IRC to SLI (Dec.19%1)

2. Development study on the fish canning industry.
Report from YRC to SLI (19832)

3. Defelopment study on the vheat milling industry.
Report from IRC to SLI, 114 p. (May 19%2}

L, Development study on the carbonated beverapes irdustry.
Report from IRC to SLI (under work Dec.%932)

Se Development study or the carbonated beverages industry.
Report from IRC to SLI {under work Dec.1952)

6. Utilization of surplus dry figs from the Jeffren region.
M. Baruni and G. Sjostrom
Report éo the SLI, 11 p. (Nov. 1980)

7. Processing of dry fige and manufacture of fig processing
esuipment in Turkey and Italv.
M. Baruni and G. Sjostrom
Trip report for IRC/SLI & p. (May 1971)

3. Possible use of surplus water melon

M. Baruni and G. Sinstrom

Report to IRC (March 1991)




8B. Recommendations for continued work on water melon
M. Baruni and G. Sijostrom
Report to IRC, 2 p. (July 1921)

Q. Experiments with carob bean extract as base for carbonated drinks
El Aghal, Shermit and G. Sijostrom
Preliminary report tc IRC, 4 p. (August 1982)

104k,  Mercury contamination of fnods ir S.P.L.A.J.
Atu Agrab and G. Sjostrom
Report to IRC, 12 ¢, (Jan. 1982)

10B. Prablems of contamination of tuna fish ty mercury (in Aratic)
Abtu Agrab
Report of Techno-Economic Section, IRC 33 p. (July 1352}

11. Carbonated beverages industry. Tentative development programme
for the 1991 - 85 five vear plan.

M. Baruni and G. Sjostrom

-

Report vrepared for the Food Industrv Committee, SLI, 11 p.(Jan.1""
12. Study on ways to make use of the idle tomato paste industry
A. Keshem and G. Sjostrom
Report to the SLI, 6 p. (July 1990)
13. Plan for the development of the Libyan edible o¢il and fat
industry to the yvear 2000.
Abu Agrab and G, Sjostrom
Report to SLI, 39 p. (Feb. 1982)
h, Plan for the development of the Lityan carhonated beverages
industry tn the year 2000,
El Aghal, M. Mounir and G. Sjostrom

Report to SLI (1982)




5.

7.

18.

19.

20.

21,

i

Cveluation of a feasibility study for two dairies in E1 Mari ans
Garabulli - TESCO/AGROBER

G. Sjostrom and M, Baruni

Report to SLI, 8 p. (1081)

Urea in animal feeds

G. Siostrom

Literature study made for IRC/SLI, S5 r. (Apr. 19%0)
Utilization nf feathers and cther chicken offall in broiler ratio:
G. Siostrom

Literature studv made for IRC/SLI, 5 p. (May 1980)

Report on cold storages in the Tripoli area

El Aghal and G. Sjostrom

Report to IRC, 5 p. (March 1930)

Food Processing industry - past, present and future.

G. Sjostrom

Paper trepared for SLI, € p. (Aue. 19%1)

Possible areas of cooperation between the Nuclear Research Centre
and the Frod Laboratory, IRC,

G. Sjnstrom

Working paper, 5 p. (July 1982)

Proposed visit to salt water lakes in the Sebha area

G. Sjostrom

Proposal to IRC, 4 p. (Nov. 1980)




APPENDTY ITI

Equipment to be accquired for the new IRC rremises - Food Lavoratory

NB : All electric eauipment chould be for 227/3%0 V Al,59 cycles. /11
eouipment with recommended spare partc and lubriceants for two
yYears service.

Description No. of Appr. price {177

<
units US § CIF Trircl-

A.

To be ordered from reneral laboratory supplier suck as:

- Karl Knlb KG, P.C.Box 172040, DP-6C72, West Germany

~ Gallenkamp & Co., Ltd., Christopher Street, Londen
EC2P 2ER, England

- Scientific Glass Apparatus Co., Inc,, 735, Broad
Street, Bloomfield, N.J., U.S.A.

Top pan balance, 10 kg, tara rossibilities several kg, 1 Lonn
readability 0.1 g, precicinn + .35 g

Top pan btalance, 1.2 kg, €lectronic, dirital readout, 2 55070
taring range 1.2 kg, readability 0.01 g, precision

L 0.005 ¢

Top pan balance, about 160 «, tare about 160 g, 2 LLOD
readability 0.001 g, precision + 20.707 ¢

Muffle furnace, up to at least 1OﬂOOC, muffle volume 2 2400
about 40 liter, automatic temp. control

Drying oven, mechanical convection, up to BSOOC, volume 1 2000

about 215 liter, temp. regulation + 10 recirculation
of air im vertical direction

Water bath, thermostatic, about 26 liter, with 2 sets 2 1400
of 4 test tube racks with 12 and 1% mm openings

respectively, and with ring sets and pgatled cover.

Shaking water bath, thermostatic, volume c-a 14 liter 1 2200

with clamp plates for S0 ml and 200 m1 flasks end 4 test
tube racks each for 12 mm and 17 mm tubes.




10.

11.

12.

13.

1L

15.

6.

17,

18.

19.

Thermostatic bath with heating andé refriceration,
transparent sides, to be used with hand-operated
Ubbelohde viscosimeters, temp. range N - ﬂSO% *

accuracy + 0,013

Viscosimeters, Ubbelohde, set of G, range 0.5 to 30 OO0

centistokes, for manual operation, relative measurements

Magnetic stirrer with hot-plate, 500 W, diam. 12.5 om,
stainless steel surface, stepless electric spedd
regulation, from O to 1100 rpm, with supporting rod and
four magnetic bars.

Sieves, stainless steel, diam. 20 em, mesh 230, 140, 120,
100, 80, 60, L0, 30, 20, 16, 12, 10, &, &, 4 with cover
and receiver, stainless steel, diam. 20 cm.

Emulsifying-stirring apparatus, ULTRA-TURRAX, 500 W,

2 speed, with container holder, table clamp and set of
recommended spare parts and 2 extra rotor heads,

4S mm diam., for high viscosity emulsions and
disintegration of coarse-grained substances.

Mixer-blender, 3 speed, 1 liter capacity rlass jar, with
2 extra jars and 2 extra cutters/sockets

pH meter, portable, range 0 to 14 rH, precision 0.05 pH,
digital read-out

pH meter, bench tvpe, with temp. compensation and
digital readout, range O to 14 pH, precision 0.01 pH

Viscosimeter, falling ball type, range 0.5 to 10 000 cp

Viscosimeter, rotation type, vortsble, with supporg
stand and sensors for the range O to about 0 ¥ 10 ¢P

Stop watches, addition timer, 1/5 sec., interrupted
performence with two hands, max. 60 min.

Stop watches, addition double timer, interrupted
performance with two hands, one trailer hand,
1/100 min., max. 30 min.

Thermo~-hygrograph, -35 to 4500 and 5 to 100% RH, for
weekly and daily drum recording, with 3 sets of 100
weekly and 3 sets of 100 daily recording charts; plus
set of € spare fibre tip pens

1 set

ann

Lo

AOC

1100

3000

1300

3500

1000




27. Aspiration psychrometer, Assmann type, -5 to GOOC, 1 a0
with set of svare thermometers
22. Hydraulic tincture presc, hand pump, capacity 2 liter, 1 2800
max. pressure about 450 bar, with manometer and
recommended spare parts
23. Ice meking machine, air cooled, storage tin capacity 1 £n00
about 35 ke ice, production capacity about 100 kg per
24 hour
NB: The balances, items 1,2 2nd 3, can be ordered a2lso from : Mettler Instrurentrs
CH-8€06 Greiferscr,
Switzerland
B, TO BE ORLCERED FROM SPECIAL SUPPLIERS
2k, Spectrophotometer, visivle range, single beam, Beckman 1 200
range ebout 340 to 95N nm, cpectral slitwid:h Spectronic
about 20 nm. Analog readout. About 12 mm round Zeiss, etc.
cells. Set of recommended spare parts
25. Spectrophotometer, visible-UV, single beam, Beckman 1 ann
range about 200 to 1000 nm, spectral slit-width  Spectronic
about 2 nm, digital readout, 10x1C mm cells, Zeiss, etc.
set of recommended spare parts.
25. Tristimulus colour difference meter, for measure~- Hunterlab Overseas
ment on solid and liguid opaocue materials, digital Inc.,9529, LeeKwy 11 13707
readout in L, &, and b values, about 1M1 cm Fairfax, VA 22031,USA
cells and if possible also 5 cm diam round cells.
With set of colour standards and all recommended
spare parts and aceessories.
27. Can testing set for control of double seam Metal Bor.Ltd. 2 Snn
incl. pressure test and thickness of seams. Queens House, Bortury Read,
Reading,Berks,England RG1 7
2%. Brabender Amylograph Johs. Rieckermann 1 302
Hamburg, W.Germany
29. Brabender Senior Automatic Mill Ditto oo
30, Brabender D-corder Ditto 15T
31. Brabender 20 DN Measuring Extruder Ditto 1 7000

TOTAL FOR FOOD LABORATORIES glak ity




APPENDIX IV

Equipment to bte acouired for the new IRC premises - Microbinlogicel L&borator?

NB : All electric equipment should be for 220/3%0 V AC, 50 cycles. All
equipment with recommended spare parts, lubricants for two years service,.

Description No. of Appr.prics
units  (19%0) Us %
CIF Brivoli

A. To be ordered from & general laboratory supplier such as:

- Karl Kolb KG, P.0.Box 1020k0, D-6072, West Germany

- Gallenkamp & Co., Ltd., Christopher Street, London
EC2P 2ER, England

- Scientific Glass Apparatus Co., Inc., 735 Broad Street,
Bloomfield, N.J., U.S.A.

1907

[\V]

T Incubetor, volume about 50 liter, temp. range from SOC
atove room temp. to 7°°C with adjustable 1limit temp.
controller, with inner elass door, chelves and
thermometer, tem. Aaccuracy + n.5°¢c

2. Waterbath, thermostatic, about 20 liter, with 5 test 1 £0%
tube racks w1th 12 mm holes and with gebled cover,
accuracy + O. s%¢

3. vaterbath, shaking, thermostatic, 10 to 200 oscillations 1 2700
per m1nute, load up to 10 kg, thermostate accuracy
+ 0 5° C, with sheking inserts for about 15 conical
100 m flasks, 8 conicel 200 - 300 ml flasks and
about 10N 16 mm test tubes

L, Sterilizer, horizontal, max. working pressure 3 bar, 1 12700
volume about A0 liter, semi-automatic operation, with
temp. indicator, time switch, water-jet pump, etc.,
incl. trays and sterilizing bores.




7

3.

10

Test tube rotator, speed between & and AQ rev. ver min.,
capacity about 2€ test tubes of 1€ mm diam. x 16C mm

Turkidity meter for direct reading of cell concentration
in culture tubes of about 17 mm diameter with turbidity
standards

Filter holder for membrane fiitration, stainless steel,
7/50 mm filters, with 2 suction flasks, 1 liter, and

2 silicon stoppers

Membrane filters, 50 mm diam, porosity 0.€5 microns

Ditto 0,45 microns

Ditto 0.2 micron

Totel for Microbiology Laboratory

1 set

2MN

200

200

IAS

y
o
o
Oy

5:",:‘)

21057




APFENDIX _V

Eguipment to be acauired for the new IRC premises - Food workshop

-t

NB: A1l surfaces in contact with food of stainless steel: all electric eguipment
for 22n/380 V AC, 50 cycles. Always with recommended spare parts and lubricar:

Description Possible suppliers  Number Appr. pri
of units 1930 US *
& CIF
1. Retort with automatic controls incl. Tixie Canner 1 7007
thermoneraph, for experimental canning: Eouipment Co.
volume abaut 70 liter: steam heated F.0.B. 1348,

Athens, Georgia
3760, T.S.A.

2. Exhaust tunnel, semi-autnmatic: Dirie Canner... 1 10070
adjustable for varinus speeds* taking
cans up to 5 kg with tables at ends-
max. capacity atout %00 1 ke cans
per hour.

3. Water “ath, steam heated, for Dixie Canner...... 1 g
vasteurization/sterilization of cans
and bottles, with baskats: approx.
100740%%0 cm (1xwxh) - stainless steel.

s, Water bath for cooline of cans: with Divie Canner.... 1 507
baskets- approx. 100xA0x%0 cm (lxwxh)

%. Single effect vacuum evaporatinn pan  S.S. Bertuzzi 1 7000
with vacuum pump: eguipped with sight Milan, Italy
rlass, bottom valve, scrapsd surface
stirrer, thermometer, vacuum-meter, and
device for sempling- effective volume
about 25 liter: evaporation capacity
about 50 kg water per hour- steam-

jacketed,

6. Kettle, steam-jacketed, trunnion Lee Metal Production 1 Loon
mounted, with stirrer, for cooking Co. Philipsburg,
and mixing- gross volume about 100 Penn., USA

iter: i 83 i inr, ..
liter: stainless steel interior - Dixvie Canner....

- Bertuzziseeo.

7. Pulper-finisher for fruit/vegetable F.H.Langsenkamp Co., 1 goOn
pulps, with 3 sets of sieves: 227 E South, Indiana-
1.0, 0.7 and 0.4 mm holes: equipped polis 25, Ind., USA
with motor for variable speeds:
capacity about 170 kg per hour.




10

11.

12-

130

1,

15.

16'

Dirintegrator for pulping wet
products: smellest commerciesl
model (capacitv approx. 1 t/h)

Laboratory pasteurizer, plate type,
electricelly hented, cepacity about

1600 kg per hour for juices, nectars,

purees.,

Tray dryer, cabinet type, steam-
heated, with autometic temperature

and humidity control: max. load about

30 kg moist materiel: equipped for
vertical and horizontal sir flow.

Cnlloid mill, toothed disk type,
out-put about 50 ke per hour.

Vacuum de-merator for juices and
purees: batch operation;:
capacity about 20 liter.

Rietz Mfe. Co., 1
160 Rood Road,

Santa Rosa, Calif.,
U.S.A.

Alfa-Laval AB, 1
22103 Lund,
Sweden

Proctor & Schwarz. 1
Inc., 7th & Tabor Rd.,
Philadelphia, PA

19120, USA

-Karl Kolb KG, 1
POB 102040, €072
Dreieich, West Germany

~FRYMA, Switzerland

-FRYMA Maschinen AG 1
CH-4210 Rheinfelden
Switzerlend

Steam generator:; 100-200 kg per hour, Xarl Kolt KG...... 1

3 kg/cmz' including feed water tank

and pump: heated by gas or electricity

Platform scale: up to about 150 kg:
n.2 kg to 0.1 ke divisions: mounted
on cesters

Electric can closer with change
varts for several can sizes
(European standard), hand
operated, smallest type, with all
recommended spare parts

Holding and blending tank, about
1501 with stirrer-: jacketed for
heating with steam and cooling with
water

Karl Kolb KG..... 1

-Dixie Canner...... 1
~Metal Box Ltd.,

Queens House, Forbury Rd.
Reading, Berkshire,
England RG1 3JH

~-LUBECA Maschinen u.
Anlagen GmbH, POB 1229
D-2400 Lubeck, Western
Germany

Alfa-Laval AB 1
22102 Lund

Sweden

-S.A.Bertuzzi, Milan,Italy

1800

20N

25000

17007

2500

1500




17. Inspection and trimming tables with Dixie Canner... 2 Ro0
stainless steel surface with edges
turned up and eoquipped with drain;
on wheels: about 20M90x90 cm ()xwxh)

1%. Bottle sealer for crown caps, hand Dixie Canners.... 1 300
operated, bench type.

19. Vacuum sealer for plastic bags- Multivac Export AG 1 3800
about 30 cm width, hand operated

20. Platform trucks: about 40x4Q cm Dixie Canners.... 2 Lon

27. Stainless steel pots with lids; about
20 liter Dixie Canners € 600

&

22. Electric reamers for citrus fruits, Karl Kolb... Loc

hand operated

23. Assorted pans, 2 to 5 liter of stainless steel Karl Kolb. & 800
jugs, 2 liter W " 4 Lon
trays, about 70x60x7 cm " i 6 600
2k.  Homogenizer, piston type, one,step, -Gaulin Corp.1 8000
max. pressure about 3C0 kg/cm USA
-Rannie,Denmark
Total fnr Food Workshop about 101900

(A ERE R AR E NS ]

T/VOHRA




Possible arrangement of permanently installed enuipment

in the Food Workshop Scale 1:1))
d L g
r b4
Freezer Cold Office Change
room -storage
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Entrance —J
1 3team generator 7 Kettle, stesm-jacketed
2 Exhaust tunnel 8 Vacuum evaporstor
3 Seamer 9 Tray dryer
4 Autoclave (retort) 10 Laboratory bench for QC
5 Water bath, hot 11 Floor drain
6 Water bath, cold 12 3inks

|
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