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1 SUMMARY
1,1 Purpose and scope
1. In June 1975 Conrad Jameson Associates Limived

undertook a research programme on behalf of UNIDO to determine
the marketing, technical and economic requircments of
establishing a new line of baby food products within the
Vitaminka factory at Banja Luka in Yugoslavia.

2. The programme of rescarch also provided for a
comprehensive examination of the export market potential for
a vide range of existing products, namely jams, both high
quality and diabetic, fruit juices and frozen fruit and
vegetables.

3. As well as reporting on the future requirements of
plant and cquipment to meet the increased production the
consultants werc also required to examine and report on the
present layout and operation and to note such reconmendations
and comments as appropriate to increase efficiency and output,

4, Finally, obseivations and recommendations on the
general administrat ion and organisation of the factory were
sought with particulur reference to the problems of procurement

if raw supplics togetlier with the allied problems of transporting

them and storing them at the factory,
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1,2 Approach

1. The programme of research fell naturally into two
distinct channels: commercial and technical, The matketing
investigation which is separately reported on in Volume 11
was undertaken by a consultant working alongside asscciates
in each of the eight countries: Austria, Belgium, Luxembourg,
France, Netherlands, Sweden, Switzerland, Unitcd Kingaom and
West Germany, By combining local market expertise with the
broad international cverall view a thoroughly ohjcctive
report has heen achieved,

2, On the technical side a different approach was
employed in that all the fieldwork took place in the project
area. During this period a comprehensive programme of
extended intcrviews were undertaken with the directors of
Vitaminka in order to obtain the decpest possiblc iusight
into the organisation,method of operation, the thinking
behind past decisions and finally the all important future
plans for the development of the coupany,

3. In view ef the recent establishment of the regional
Kombinat AIPK, headquartered in Banja Luka, which is intended
to co-ordinate agricultural development in the area, a short
discussion was held with th> General Director and the Director
responsible for processing development,

-



1,3 Main rccommeudations

A. We summarise the main recommendation of the study
as follows:

1. Immediate steps should be undertaken to rationalise
the current range of products being produced. In order to
determine the range of iadividual product profitabilities
the method of costiag currently in use will have to be
discontinued. Cost cenires must be established 50 that

all imports and overhcads can be apportioned on the basis

of individual throughputs, By determining a range of
standard costs a coutinuous measurc of plant efficiency

can be obtained,

2, Our most serious criticism is in respect of the
low overall standards of plant hygiene and maintenance,
We consider this a purely management problem and can be
easily rectified providing the vill is there to make the
improvement,

3. Tt is essential that a detailed programac of
training is draws wp. This should include senior executives
as well as vorkers on the shop floor. Reference is asade in
the report to suitable guides for the pirpose.

4. We have rcconmended the following uew appointmentss

- Divisional Director Baby Tood
=~ Operations Research Gfficer
= Market Research Officer




The latter appointment has in fact been provided
for in the new organisation., We have emphasised the nced
for active field rescarch as opposed to purcly desk economic
regearch. ’

Both the Director in charge of baby foods and the
Operations Officer will require training, possibly outside
. Yugoslavia,

5. The supply of suitable raw wmaterisls for processing
in adequate quantities is essential if Vitaminka's aspirations
for the future are to he achieved. Steps must now be taken

to ensure that production is stimulated both on farm and at
Kombinat level. Vitaminka should take an active role in
extension work and should also consider the possibility of

taking over two farms so that the benefits of following the
advice given can be seen in practice,
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B, We indicate those arcas vherc UNIDO should be
invited to give further technical acsistance as follove:

i. Production advisor = to help in the programme
of reorgmnisalion outlined in this report., The advisor
should have had a wid. experience of the food processing
industry in a managcment role and have the ability to
plan and introduce & system of line costings based on
cost centres, The appointment should be of nine months/
one year's duration,

2, Operations Research Officer - a ‘oud technology
graduate with an inlercst 1n agricolivie is required for
this appointment, Fe should also be highly numerate
with experience of statistics. A training programme

is vequired as follows: six months attendance at a
formal O,R. course followed by 3-6 mouths on site
experience in a large food factory. Tt ig uulikely

that these facilities will be found in Yuzoslavia and
therefore study abroad probably in the UX, Germany or
Holland will be necessary,




e B G @ S G B S e S 5D S e T s s e e s e .

1.4 Sumnary _and eonclusions = pencral buckgromd

1. Rationalisation =f product lines with concentration

on the higher profit lines and those derived from rav materials
over which control of pioduction and qualiry can most readily

be achicved. .

2, More effcctive implementation of diveetives all down
the liue, with the pecessary training of supervisors aad operatives
to make this possibic, The development of a more critical attitude
to ahurt(omlnyv in respect of hygiene ond cleansing, maintenance
and other engincering, and ro row moterial selection and product
quality - all leading to an informed and r)iricnl pride in all
aspects of products (including praduce, irackaging, presentation
etc) and their mecans of productxon.

3. Improvement of etructure of factory and general facilitics
to enable greater pgeneral efficiency and hvglpn“ to be achicved - eg
tiling of floors; marking out of production lines, transport 'roads',
storagce areas ete; modifying 'secvices' 1iner to be Loth easily
recognisshle and to he safe (par;1ch1a“l\ clectricity supplies)

to be fully supporting all hypicne services as well as productlon
facilities per se.

4, A greaver measure of factory ares division into 'very wet!
(ie preparative), wet and dry arec=s.

5. The imnediate provleon of filtration and ‘hlnrlnrtjon
equipment for treatment of river water and of steam/watel lances

for cleosing purposes, so providing the two most offective
ancillaries to water (heat and chlorine) in maintainiug high hygienic
standards.




6. The purchase of the necessary cquipment for production
of exportable products is an essential pre-requisite teo the export
programme. For exanple, in the case of apple juice concentrate,
both aroma strippcr and super D-canter (or equivalent) centrifuge
are necessary as detailed later.

7. The adoption’ of more modern and efficient methods of
can and glass jar handling - cg the replacement of coartoned
deliveries by palletised deliveries = and the mechaiced ( eg
depalletiser) handling of such palletised supplies. ‘'Untouched
by hand' is a good principle to apply except perhaps in final
case packing of finished product in sguch instances where the
quantities involved are too smill to warrant mechanical handling,

8. That a training course bascd on Chapter I of " A
Complete Course in Canning' (Pub. The Canning Trade luc, 2619
Maryland Avenue, Baltimore Md.21218, USA) allied to ' A l.zboratory
Manual for the Canning lndustry’, pub. National Canners Assoc, USA,
would create the nccessary awarcness in all personne]l cf what
measures should be taken and methods employed in practically all
circumstances encountered in dealing with the handling and
preservation of foodstuffs.

9. The dcvelopment of export markets for jaw will depend
very largely on price; this being the case the high price of sugar
in Yugoslavia will make the products uncompetitve, Vitaminka should
ask Yugo-Conserve to negotiate with the appropriate Coverament
department to give a rebate of sugar levy on jauws exported

10, In the not too distant future new agro-indusirial
complexes promoted by A.1.P.K, may indirectly compeie for the
attention and resources of both Kombinets and individuai fatmers
through their Cooperatives. Vitaninka wust make its future plans
and policies known well in advance.
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1.5 Jam wimusiaclure

1. Discontinuance of the use of the pasteuriser in

jam manufacture by adoption of one of the alternative procvessing
(boiling) methods as described, The pasteuriser can then be
devoted soley to the vxace processing of canned fruit. At the
same tiwe this measure will remove the current problem of high
802 residue when using sulphited pulp.

2. The provicion of a 3-pan separate jam production

line (but drawing on fruit clcaned and intpected on the existing
line) for the production of (1) dizbetic jams, aad (b) top quality
jams. Low-sugar low-calorie jams would be produced on the
existing vacuum pan equipment.

3. The packing of diabetic jams (a) in 125g and/or 250g
glass jars fitted whitecap closures and (t) in 'Alupak' or similar
30 33g packs, initially using only one Alupak machine.

4, The packing of high-grade jame in | kilo or § kilo
(approx) jars, these jams being made on the open-pan line using the
maximum quantity of top-grade fruit desirable and sucvose only as
the added sugar. Provision would be made for fruit addition at
almost the termination of boiling to enhance flavour.

5. The procduction of low-solids, low-calorie jams in the
existing vacuum plant, but using this plant in the manner indicated
which leads to the production of a ‘commercially sterile' product.
This product would be packed in pre-sterilised jors under steam

flow and with previously stcamed 'white cap' cloaures or alternatively
in 'Alupak' or simiiar unit packs of 30 - 33g.

-




7. 1f Vitaminka increases its production especially
into frozen peas it will be neccssary to speced up the whole
of the harvest operation, Agroncmic problems especially
weed control needs urgent attention.

8. It is recommended that the senior staff of the
Kombinets together with the technical and procurement staff
of Vitaminka should indertake a study tour of vegetable
harvesting, handling and procecsing in the UK and Holland

next year.

-




17 __General organisacion and administration f
I We agrce with the new orpanisational stevcture now

being introduced by Vitaminka. We have recommendsd that Baby/
Yood production should be a separate division, We alse reconmend
the appointment of a suitably trained Operations Rescarch OFf}cer
who will be responsible o the Director of Developaond.

2. UNIDO should be asked to help in the @ lcction and
financing of a Production Advisor with vide expericuce of the food
processing industry to pive technical assistance in reorganising
the production as rceomwended clsewhere in the report,

3. A continuous programme of market reseaich is
recommended and sufficient funds must bhe made available for the
purpose. Field research must be suported by audit date collected ‘

from the retail outlets.

&, Directors must adopt a more critical approach in their
day to day business relationshi) ; with one another. Any failure
or shortcoming in one division has a direct effect on the others,
= personalities need not be brought into the matioer.
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11 INTRODUCT TON
2,1 General
1. In 1947 a fruit and vegetable canming factory was

established at Banja Luka. The capacity of this plant was
said to be 7000 tons/annum. However, during the carthquakes
of 1970 over 80 per cont of the plant was destroyed,

2, Rebuilding commenced almost immediately with an
annual capacity of 25,000 tons as the target output, Not
only was the output of existing products to be increased
but production was also to be increased by diversification
into;

= baby foods

= high quality jams

- diabetic jams

= canned peas and beans

= frogen foods .
3, By 1974 Vitaminka had achieved a total production
of 14,500 tons almost cqually divided between vepgetable and
fruit products. It is now the Vitaminka managenent's
intention to complete their planned development by starting
the production of baby foods and also by installing flow
freeczing and extra cold storage facilities. Howaever, even
without these devolopments if the objectives set in the
current production programne are attained 17,500 tons
will be processed.

L T — ”"
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2,2 UNIDO assistance

1, - The United Nations Industrial Development Organisation
was asked to provide technical assistance te the Vitaninka
factory soon after the carthquake and detailed terms of
refercnce for a study were prepared,

2. In the intervening period much of what was originally
proposed for investigation bas now been put into effect, The
actual capacity of the factory is currently about 23,000 tons
per anuum but by 1980 a 14,5 per cent increase is planned which
indicates a total throughput of 34,700 tons, It was Lherefore
necessary to clarify with the Vitaminka management the exact
direction the investigation should take and to revisc as
mecessary the original terms of reference as required,

], It was apgreed that the marketing investigation should
be carried out as originally planned but that specific cxport
opportunities for the folleving should be pin-pointed:

= frozen fruit and jams
= high quality jams
= concentrated fruit juice

At the outset it vas agreed that baby foud would not
be exported in the near future but that much wseful information
could be obtained from other countries on the structure of
their narkets and the types of product available,

-



o P o,

e B @G5 & @ S S & & &S G S S b SB G B & &

.

&, The report provides a complete operating programme
for the proposed baby food line, Recommendations have also
been made on improving tne quality and output of other
production in the factory particularly the jan pLocess,

5, Both the internal and exterral organisation of the
factory werc examined and are reported on, However, the
very nature of the increase in the recent production

programme dictates that the answer to some of the organisational

problems can only be achieved by establishing an in-house
programme of research, The report sliows the way how best
this can be done,

1 b .




2, Report layout

1. It is obvious that with a subject as widc as
food processing many aspects are so closely linked that
no one format will prevent minor repitition, .

2, The main report has been divided into sections
relating to each of the main production items in the

factory. There is also a section on the general crpanisation
and administration which i{s based on a management audit
technique,

3. In principle each section starts with a description
of the present situation, gocs on to outline what improvements
or developments should be undertaken and finally the potential
benefits that are likely to accrue,

-




2,4 General bockpround
1. When a food factory of the Vitaminka type is first

conceived a factory depeadent on seasona) crops and devoted
basically to fruit and vegsetable preservation, the citing
of the factoiy is parcvicularly important in relation to v
what is intended to be produced and in what quantity and |
in what quality,

2. The consdierations usually taken into account in
planuing the site of such a factory and establishing its
feasibility are:

= availability of raw materials at a realistic
price of the right qualiiy, variety und
quantity in the vicinity of the site

= availability of cans, glass containers and
other packaging materials at realistic
prices and at not too great distance

= minimal transportation and distribution
costs for finished products to potential
markets with adequate Jlocal roads and
preferably also rail

= adequatec and suitable services - pover,
wvater, effluent disposal, etc

- availability of suitably qualifjed labour
force in sufficient numbers

No site is ever completely ideal but the best possible
compromise is acught,
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3, Insofar as any of the above factors canuot be met

or can only partially be met, the scales are loaded against

the potential competitivencss of the factory both in domestic

and, particularly, in overseas markets where Yarge and

specialised factories sited in the centre of aress noted

for the particularly econemic production of certuia crops y
and with can-making facilities nearby provide very significant

competition,

4, In Banja Luka the factory is already exiant with
fts inbuilt 'feasibility' pluses and minuses. The factors
arising from the location naturally affect competitiveness
in various ways, apart altogether from within~factery
efficiency and standards but have to be accepted as, to
some cxtent, an unchangeable status quo,

F—-—-—-----------




3 Bagic raw materials

L General

It is appropriate to start with a consideration
of Vitaminka raw material supplies in view of the fauct that
the primary limiting constraint on the guality of whatever
is produced lies ia the quality of the raw material on
arrival at the factory,

i, It is axiomatic that the shorter swifter and
smoother the journev from field to factory, the better the
potential quality of [ruit or vegetable intake; also
minimising handling and storage, dwell en route, and
temperature are pertinent factors, as are congiderations
of size, depth, cleanlinecs etc of containers used for
transport and of the means of transport,

L It was stated that the normal catchment area for

the Vitaminka factory is a radius of 40 ku around Banja Luka,
This, because of geographical constraints, in fact means not

& full circle but a semi-circle, but such an area should be
well able to supply very much move than the muterial necessary
for the currently projected maximum output of 25,000 tons of
final product. The area is in fact approximately 0,254 hectares,
and very much less than an average of 0.1 tonne or 100 kilos
(depending on product mix) of raw material only, per hectare,
from the vhole area would supply Vitaminka's projected needs.
Even with the necessity for choosing suitable land for certain
crops it should, in course of time, be possible to reduce the
catchment area tc less than a quarter of its present stated
dimension, 80 halving the collection radius to less than 20km,
This would the correspond more nearly to normal current Western
practice and could contribute markedly to improve raw material
intake quality.




4, This point is made first because during the stay

at Banja Luka, the only crops being handled werc stravberries,
cherries and peas, The strawberries had come from a distance

of 400 km - from Beograd,- and this loeng long journey on

roads which are somctimes unkind to delicate fruits however
thinly they may be sprcad in containers, is quite inimical

to the eventual production of the highest class of final

product, but particularly jams and 'canned in syrup'.

It is appreciated that steps are currently being tuken to
arrange the growing of strawberries locally: the point which

is being made is that not only is it economically unsatisfactory
to transport delicate raw materials over such distances but it
is also a very major constraint on the quality of the potentially
more valuable final products. The policy of long distance
transport needs close examination.

5. Transport »

Cherries present no problem being produced in adequate
quantity locally. The detail of raw material transport - even
if it is short - in relation to quality is also important,

6. When picked fruit is left for a few hours in fairly
high ambient temperatures and in (largely self-gencrated) high
humidity, microbiological damage of various kinds (mould growth,
fermentation etc) is liable to occur and leads to high losses

on the inspection tables, during washing etc aad/or significant
lowering of final product quality, Vitaminka rightly supplies
appropriate plastic crates to produvcers into which picked fruit
is placed and in which it travels and is received at the factory.
However we saw no facility for automatic crate washing and
sterilisation - the crates we saw were far from clean and could
form a fertile source of infecting fruit pur in them. An
immediate necessity is for a crate washer ana sterilizer placed,
under cover but in the open air, close by fruit reception so

that on empyting tie crates they are immedivtely placed on a
conveyor which t.ukes them to the wash:r/sterilizer. Oa emerging
from this machine they should be siored in aun area where minimal
re-infcction from air-borne organisms - and dust stc - can be
confidently expccted, Aad £inally, vhen they ave to be re-used,
the vehicles on te which they are placed should have been threroughly
washed down - in particular the payload area - and be very clean,
Microbiological load affects ultimate processing.

-




7. Supply contracts

There is a further area in raw material procurement
which is most germane to quality and requires refercnce -
it does not apply to the pea and bean arrangements which
are and have to be on a contract basis,

8. Fruit and most vegetablcs, we learn, come almost
entirely from the small farmers (10 hectare maxinum size of
farm) via their co-operatives. The basis on which this
arrangement operates is one which provides Vitaminka with
produce vhich is surplus to the fresh' market - if the
'fresh' market takes it all then there is none for Vitaminka.
The non-quality factors of this situation will be dealt with
elsevhere; in terms if setting and maintaining quality
standards for raw materials it poses problems which are
exceedingly difficult of solution,

9. It really amounts to the totally untenabie bypothescs
that, for producing high quality products,

- the surplus on a fruit/vegetable market
will be of top or even average qualitv, and

that an economically sound ard technically
efficient preservation operation (jams,
compotes, etc) can be programmed and
carried out based on availabilities of
surpluses,

Experience shows that surpluses almost invariably
are of basically lower quality and involve greater inspection
and other losses than the material vhich has been sold for
consumption fresh on the retail market, This is quite apart
from the additional quality problems introduced by reason of
the fact that the preferred varictics grown for 'fresh'
consumption are Ly ac means alvays the preferred varieties
for preservation,
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10, In the long term, the only effective way of overcoming
this situation is for contract production of all non-wild fruit
and vegetables, such contracts including provision for varietal
control and the supervision and control of those agronomic
factors which are controllable (fertiliser, irrigation where
applicable, cultivations’, etc),

The foregoing strictures on raw material quality and
methods of obtaining it apply wholly when the ultimate aim
is to produce high quality end products (jams and bottled and
canned fruit particularly); in terms of hygieme they apply
in all areas, but as and where lower quality is acceptable
(in marmelada, nectars, fruit pulps etc) naturally it is
possible and may only be economic to accept lower quality
raw material, 1In this context, the softness of the varieties
of apricots produced in Yugoslavia in comparison with - for
example - Spanish cquivalents makes the possibility of
production to high quality textured apricot products
problematic to say the least,




2,6 Factory hygicne and methods

1. General

Whilst the principles of factory (and in fact
processing also) hygiene are well known and appreciated by
the factory directorate, on the factory floor these principles
appear to be very much more honoured in the breach than in
observance, Rrief obgservation of this situation indjcates
these following possibilitics.

2, Factory housekeceping

The factory is very untidy and wherecas orderly chaos
is frequent in canning and jamming factories, disorderly chaos
is unacceptable. The impression gained is that a great deal
of training, first of supervisors and then of workpeople, will
be necessary before a better situation is reached, Factory
staff do not scem to appreciate (or are not encouraged or
allowed to appreciate) that things are not as they should be,
Such simple principles as a place for everything and everything
in its placc do not appear to be understood, and aids to hetter
efficiency and orderly flow of materials and work ever vhen
available (eg the hand-pack fill table and the Russe~type
crate loader and unloader reportedly in engincering storcs)
are not used. Waste material is allowed to bujjd ep end to
lie around without any routine procedure for jts orderly
removal., Permanently installed plant in usc is, despite
all the rules, left dirty in many instances which were
ohserved - in one very obvious case over a 12-day period,
Non-electrically-driven fork-1ift trucks are alloved in
the factory, cmitting fumes - the basic rule jc¢ ¢lectrie
trucks only in 2 food factory. The surface of the floor
does not lend itself (o thorough cleansing in che canning
and jamring area - tlis flcor should be tilcd., Coving should
be introduced as and where necessary to facilitace cleansing,
Hosing down is made hazardous by the type of =lectrical
installation, There appears to be no provision for insect
control,
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3. Factory design

In fact the whole hygiene situation is made
more difficult by reason of the fact that the basic factory
design is for thc main part that of a general-purpose
factory - satisfactory for warchousing, or making furniture,
textiles or electrical goods with little change, but, apart
from the grid-covered floor channels, unsuitable in very
many ways for this type of food factory. Evcn in non-
refrigerated arcas where storage of non-pcrishable marerials
took place, eg packaging matcrials, finished goods, etc, the
storage appeared to be very haphazard and propcr rotation
of inventories would be difficult if not impossible. The
water used for wash-down and cooling ~ for which basically
river water is satisfactory - should at least have been
filtered and chlorinated; at present it is neither. For
a thorough and efficicnt cleansing job on plant and other
difficult areas, high pressure steam/water lances should
be regularly used; they are not at present provided.

4, Operation research

In other words there should be a thorough overhaul
of factory house-kecping and hygiene by an operations research
specialist well acquainted with food plants of this type
together with a training programme for factory personnel
intcgrated with the introduction of the organisation and
hygiene methods,

5, The provisjon of white coats etc, of cloakrooms and

lockers and of medical checks is all very laudablc but is
largely nullified by the factory conditions,
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6. In Western Europe there is a large retailing

operation with a very sizeable food section which has aill

its products manufactured for it by a variety of specialist

producers, Tt has established a reputation for quality and

hygicne second to none and is jealous of this reputation. {
It has hygiene inspectors who go round its supplier factories \
to ensure that first of all the factory set=up permits of

their standard being established and then that these standards

are maintained. I have no hesitation in saying that any or

all of Marks & Spencers hygiene inspection staff would need

to spend no move than five or ten minutes in the Vitaminka

factory before refusing to do business with it. This situation

needs to be changed,

7. Maintenance and preventive maintenance

Three quite extensive tours around the factory were
made, and in the course of these not once was an engineer seen,
What was secn frequently was maladjusted machines - eg glass
jar and can feed scrolls on slow (60/min) lines tipping and
Jarring filled containers to such an extent that product loss
and a continuing mess on machines, containers and floor was
inevitable before capping or seaming., The engineering foreman
should have seen, notedm and rectified such a fault long before
it had reached the stoge at which it was observed, Likewise,
lack of maintenance had led to small items of ancillary
equipment most desirable for efficient operation - eg photo-
electric cells -~ being left un-wired and dangling from a machine.
Various expensive pieces of plant which should have led to
labour-saving, eg case packers and sealers, were not in usc whilst
cases were being sealed by hand., It may be true that short runs
are un-cconomic on such machines but factory organisation should
be such that long cnough runs arc the rule to allow proper plant
utilisation and minimising of labour - the plant has been bought
and is just unproductive capital investment if unused,



One of the principal evidences of the implementation
of planned preventive maintenance is that, after seasonal use
of a piece of plant, it is thoroughly cleaned, all necessary
parts (eg bearings and other wear areas) replaced or built up,
is lubricated and all bare metal covered with a protective
coating, and then it is finally painted. OFf all these criteria
the one must easily ohserved and checked is painting, and on
the evidence of what was seen it would not appear that very
much preventive maintenance actually took place,

8, This is an area in which morc lengthy probing would
be necessary than was possible during the time spent at
Banja Luka in order to establish the total spectrum of facts,
We vere told that a very complete system of preventive and
current maintenance was in operation: of this system we saw
no evidence in actual practice, 1t could be either non-
implementation of a laid-down plan, or very inefficient
implementation of the plan, or else wishful thinking by an

individual who knew very well what should be happening but
had no power to cause it to happen, The same comment is
equally applicable tc what was found on the hygiene fromt
and that which was stated to be the case,

9. The strong impression gained in this as in several
other areas of the factory operation was that whilst the theory
of operations was well known and appreciated there is a failure
to apply this knowledge down the line,




10, 8poilage

One of the most illuminating piecesof informaticn
concerning the overall efficiency of a canning and glass-
packaging factory is that concerncd with losses of product
however caused, )

In canning circles the maximum amount of spoilage
which is at all permissible is I in 10,000, Many canreries
set and maintain a standard of better than 1 in 100,000,

The Vitaminka achievement is by no mcans even up
to the 10,000 standard and this nced rectifying.

When it comes to incidental and casual loss by
breakage or deformation of glass ard stecl containers, loss
of glass in particular appeared to be cxcessive - both plain
cullet and cullet mixed with product was in piles on bays and
floors, Furthermore there did not seem to be very much
concern that this was happening - or there was cven a lack
of awareness that it was happening. It is suggested that
to minimise losses, all causes should be itemised and records
kept of incidence under each cause., This would provide data
on which remedial action could be taken (eg losses on filling,
palletisation, retorting etc etc etc).

11, Number of product lines

A relatively brief inspection of the list of productas
made at Vitaminka (we were not provided with a complete list
and therefore a very detailed critique on this point is not
possible) indicated that the number of actual products was
possibly = or even more than - fifty, aud that raw materials
(fruits and vegetables) alone were more than 20. When variable
size of pack 15 iaken into account, the total number of lines
must be well over 100. The production of some of these lines
appeared to be very smal) jindeed and the utilization of some
of the raw materials also very small,




12, In the interests of profitability, of effective
organisation, of effective waintenance of quality and
quality control, and of minimising interference with the
main 'bread-and-butter’ lines of the factory it is highly
desirable to rationalise and to reduce the number of product i
lines to managcable proportions, k

13. The comment made above (Factory Hygiene and Methods:
General) of unacceprable 'disorderly' chaos may ia fact only
be convertable into the acceptable 'orderly' chaos if and
when the number of product lines matches the capability of
effectively organising their production within the existing
parameters of factory size, equipment and staffing. .

14, Additionally, having too many lines means that
marketing effort is excessively dispersed and not concentrated
on disposal of the lines which really are profitable to the
company - and of course the profitability of each line must
be known or there is no sound basis on which rationalisation
can take place,

In view of the number of lines now produced, and with
possibilities arising of adding to the list (such as are dealt
with in this report) it is unfortunate that certain plant choices
have already been made. For example that vacuum pan jam
manufacture was decided on and implemented, because the main
reason for its abandonment in Europe gencrally was its lack of
flexibility, This was obtained even with very large scale jam
manufacturers in factories producing 30,000 tons of jam a year
and more. Also, and as referred to later, the pasteuriser could
have been of a multi-entry type ahle to accept various sizes and
types of pack without belt speed change and able to handle a
considerable variety simultaneously, giving each size and type
its appropriate ireatment.
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2,7 Utilisation of labour

1. General

Labour once engaged for work at Vitaminka must be
employed throughout the year, This is an excellent principle
but provides difficulties and a big challenge to management,
particularly as a great deal of work is seasonal/variable
in nature. 1t is tantamount to a situation where the only way
of maintaining a reasonable level of labour cost (regarded
here as a continuing overhead) is to be certain to have those
machines available in the necessary quantity which can minimise
the employment of manual labour at times of peak demand,
ie during harvesting/processing of fresh raw materials,

2, Planning of production and of crop intakes so that
highly labour-intensive and less labour-intensive materials
come in at the same time is also helpful, But broadly it
means that if there is a machine which will do a job as well
as an employee, or if one employee + machine can do a job as
well as threc or four employees, then it is most unlikely that
the cost of that machine when amortised over its tife will be
greater than the cost of human labour. .

3. It therefore becomes highly desirable to review lahour
usage in every departuent quite frequently and to introduce and
make use of machines particularly when natural wastage leads to
possibilitics of reduction in work-force., Parallel with this
could be an up-grading of work-force in terms of skills - higher
competence brings savings all round both in numbers of employees,
in quality of produce, in reduction of losses and mistakes, and

in general efficiency, The absence of an internal geasonal labour
availability makes measures of this sort doubly iwportant if costs
are to be kept competitive, The impression gained during factory
visits at Vitaminka was that there was a very liberal use of
labour, frequently empioyed on manual operations which could bet ter
have been doae by machine., On the other hand, nuch too little
labour utilisation was evident on gemeral cleansing, maintenance, etc,



111 FACILITIES AND CURRENT PRODUCTION
3.1 Banja Luka
1. Banja Luka is ‘almost in the centre of the Republic

of Bosnia. The town itself straddles the Vrbas river where
the blue waters of the rapids and soft green tree-covered
gorges give way to the fertile plains of the Sava river.
Throughout the ages Banja Luka has bhecen of considerable
strategic importance to invaders and defenders =2like.

2. Topography

The topography of the area is quite striking, To
the south and west lie some of the most beautiful ly-wooded
hills in Furope, rich in wild fruit trees and wild berries.
To the north the countryside is very much less striking as
the plain widens out., This is the area for large-scale
arable farming on the rich alluvial soil,

3. Climate

- a—

Unfortunately climatological data for the Banja Luka
area was not available as records have only just started being
kept. Banja Luka has the invidious reputation of beine the
coldest town in Yugoslavia with winter temperatures in the order
of =15 to -20°CIn the town snow falls most yearz and usuaily
reaches a depth of about one metre, During spring there is
usually a plentiful supply of rain - not big showers but
little and often. June and July are normally considered
dry months - 1975 being an exception,
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&, Communications

Banja Luka is well connected by roads and {s only
some 70 km south of the main Zagreb-Beograd road, taking
three and five hours respectively to reach, To the south
lies the port of Split wmd to the south cast Sarajevo.

LR Population

In the last few years there has heen a steady growth
in population which in 1974 nearly reached 170,000. The
population is almost equally divided betveen Muslims, Serbians
and Croatians, and all races whatever their cthnic origin
seem to work harmeniously together. The population is also
inflated by a very large student population said to be more
than 7000 strong, Social, sporting and cultural activities
are well organised and help to provide a happy and contented
environment in which to live,

6, Earthquake

In October 1969 an earthquake of great severity
destroyed iuch of thetown - shops, factories and homes alike,
With the help of a reconstruction fund new buildings have
sprung up, and while a great deal has been accomplished
the work of rebuilding still continues, However, the worst
scars of the earthquake have healed over and it becomes
increasingiy difficult to tell the differeuce hotween
reconstruction and new buildings as a result of organic
growth,

7. New building regulations

All new buildiug is now carefully controlled to !
ensure tha. dosigne include safety factors to withstand an
earth tremor of 0.9 on the Richterscale, Geuerally speaking,
most designs nrovide for individual pad foundations which
give the necessary fiosxibility of movement,




3,2 Vitaminka

1. The majority of the new industrial activity,
fncluding the Vitaminka food factory, has heen located
to the rorth of the city., The industrial arca is divided
by the Vrbas river. As a resuit of the rapid increase
fn industrialisation the river has become ceriously
polluted by both chemical and orpanic contamination,
Expansion in this industrial arca has been such thut

land for developmeat is at a premium. At Vitaminka orly
limited cxpansion can now take place which precludes

the possibility of a major processing development,

2, Rebuilding

Like many other factories the 1969 earthquake
totally destroyed the Vitaminka factory. However, a great
deal of the original plant was recovered. The factory as
it stands today is therefore new since 1969 and has not
only replaced the original buildiags but provided ncw
facilities by which the factory's production has been
increased,

3, Investment

In 1974 the total value of the buildinge and plant
stood at 1060 million dinars ($5.6 million). Working capital
stood at 30 million dinars ($1.§ million) but this i¢ being
Increased to 40 milljon dinars ($2.4 million) in the currenc
year, The investment is almost equally divided betweca rlant
and machinery on the one hand and buildings and facilities on
the other, Since the first buildings were crected in 1970
building costs have increased by a least four times and the
cutrent cost of building inclusive of services is about
4000-4500 dinars ($235-264) per square metre,



4, AIPK

In the future all further agro-industrial development
in the Repulic of Bosnia will be co-ordinated through Agro-
Industriski i Prometni Kombinat ~ "Bosanska Krajina". The
headquarters of this new organisation, whose formation was
recomnended as a result of an FAO/Vorld Bank mission, is
situated in Banja Luka., Tt is already apparcnt that c¢lose
ties at all levels are being forged between ATPE and
Vitaminka,

5. AlPK's very function will be to promote agricultural
production in the area as part of the "Government Green Plan',
Essentialty this will involve a two-pronged attack ~ first
to increasc the productivity of the Kombinals and secondly
through the farm co-operatives help to promete greater
prosperity amongst the local farmers., In this respect the
migration of youny people of farming backgrounds is causing
major concern. Unless the present trends can be reversed
many of the hill villages will ccase to exist, AIPK will
next ycar take over responsibilities for agricultural
extension work, working closely with the co~operatives,

6. ATPK is also investigating a nunber of other major
developments covering both livestock and industrial areas.

At the present time there are no meat processing facilities

in the arca and a fully integrated complex is under consideration,
Other projects of interest include a soya hean 0il extraction
plant, various poultry and duck enterprises, a potato processing
complex and a barley maltings,

All this would indicate that with so much activity
going on Vitaminka should ensurc that the company's attitudes
and future policics are well-known and shou'd do all it can
to promote its own interests, particularly in regard to
on-farm production facilitics.,
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3.3 Production and output

1. General

Vitaminka is the largest food processing company
in Yugoslavia and specialises in the processing of fruit
and vegetahles which are cultivated or picked wild in
the Banja Luka region,

2, Sales and production for the last three years

are set out overleaf (table 3.1). Vrom 1972 to 1974 it

will be seen that the actual quantity of processed product
rose by 41 per cent to around 14,500 tons, However, during
that period the value of sales decreased sharply, reflecting
the problems which have been facing European processors in
recent years, It should be appreciated that sales figures
have not be adjusted for stocks which rose during 1973 and
therefore unrepreseantative unit values are given for this
year,

3. In terms of selling value, vegetubles have fallen
from 49 per cent of sales to 38 per cent in the period, but
in quantity they remain the greater,  There are indications
that fruit will become more important during the next few
years,

4, Vegetable production

Details of the production of processed vegetahles
are set cut in table 3.2. It can be seen that four major
products account for 82 per cent of the total - namely:

canned peas
cucumbersfherkins
capaicums

ajvar
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Ajvar is a paste made out of tomatoes and red
capsicum, It is very popular in Yugoslavia and is freely
exported to those countries where there has heer a
substantial Yugoslavian immigration. In the futurc we \
understand that the production of all products will he |
increased, particularly those mentioned above, Emphasis
is also likely to be placed on tomatoes and red beet,

5, Fruit production l
The production of processed fruit products for the R
last three years is given in table 3.3, Jams and 'marmalada’ *

(a fruit theese} which accounted for nearly 59 per cent of
production in 1972 have recently declined in importance and
now account for only 40 per cent. The reason for this has
been the large increasc in frujt juice production together
with the introduction in 1973 of bulk frozen fruit for
reprocessing, In the future, it is hoped that the production
of all the main products will be increased,
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3.4 Product range

1. In appendix 111 details of sixty or so more popular
product packs have been set out, In terms of actual products
numbers arc equally divided between fruit and vegetable
products,

2, Overall the total number of packs (determined hy
size/capacity; material - can/jar/bottle; process treatuent
and base product) possibly approaches 100 different types,
However, within this number would be included bulk packs of
frozen products suitable for reprocessing,

3, As can perhaps be anticipated some of the individual
product lines represent very small sales levels. Unfortunately
although this data is available there was not sufficient time

to analyse it, However, in 1974 there were nine fruit and four
vegetable products with lessthan 500,000 dinars ($29,000) selling
value; of these only four had been introduced during the previ
two years. Further investigation showed that 13 fruit products
and 7 vegetable products had sales below 750,000 dinars ($44,000);
again there were only four new introductions during the previous
two years,

4, This brief analysis immediately raises the question of
the individual profitability of each product. What contribution
does each product make to profits? Are some products more
profitable than others? We comment on these aspects in greater
detail elsewhcre but from our discussions and study of the
information given to us it would appear that the current systems
of product line costings installed in the factory would not be
able to give an accurate indication of individual product
profitability, let alonc even groups of products,
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5. We must emphasise that without this essential
information it becomes difficult i{f not impossible to make
rational decisions on such matters as new product developuent,
warketing development and indeed on such organisational
matters as plant layout and utilisation,

-




}_d: Plant cngacit!

1. The followving figures give an indication of the
aperating capacities with' different productst

: Labour Tons/8hr*
Vegetables unit shife
Peas » 18
Green beana » 18
Cucumbers/gherkins o4 10
Capsicum %0 10
Red beet » ]
Carrots » [ ]
% 1 kg cans
Pruit ({kg jars)
Stravberry jam n $
Cherry jam 22 ¢
Compite of cherry » s
Pruit juice 18 14
®* bottle 1 litre
2. It should be noted that when sulphited fruit is used

the cooking process has to be extended. There are some savings
in the time taken in preparation but the net result is an
extension of the cycle time from 1 hour to 1} hours.



3. Period of operation

From 1 June to 15 October (1975) the plant operates
21 shifts per veek und ten shifts per week for the remainder
of the year. The company calculates on the basis of 250
working days in the year. Eight days are lost through
national holidays but there is no extended period of
factory close-down. Generally there is a long break
Just before the New Year but this coincides with the
Christmas Holiday,

6 Theoretical capacity

Vitaminka state that with the equipment already
installed in the plant the theoretical annual output would
be 25,000 tons of finished product, It is in fact 10-15
per cent higher, say 28,000 tons. The plant utilisation
for 1974 and 1975 is as follows:

Percentage
Output utilisation
1974 14470 502
1975 17500 612
(estimated)
5. We consider that 70-80 per cent utilisation should

be aimed for. At the present time the reasons for low
ut{lisation are as follows:

a., insufficient supplies of raw materials

b, difficulty in finding markets for finished
products
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To these two could be added: low plant efficiency
and plant wastage, but these are the responsibility and
under the direct control of Vitaminka management and can
theoretically be resolved given the determination,

6. It is therefore of paramount importance that Vitaminka \
carefully apprai.es the future prospects of increasing raw :
material supplies and investigates market opportunities for

both existing and new products.
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3,6 Marketing and distribution

1, Vitaminka has total responsibility for its own
marketing effort - ie from point of market identification
through to product development, market planmning and sales.
While home sales are dealt with internally, e¥ports have
to be directed through a national exporting company,
although the sale itself most probably would have been
ovtained by the company's own sales activity,

2, Home sales

While 64 per cent of Vitaminka's home sales are
in Bosnia, 19 per cent are in Croatia. Slovenia is also
of some importance. Serbia is of little importance while
Macedonia is not only a lower priced market but is so
distant that transport costs bccome excessive. It is said
that there is no restriction of trade between the different
repuhlics in Yugoslavia but at times the impression is
given that some republics try to protect home industries,
However, it is unlikcly that this situation has much
interrupted Vitaminka's progress,

3. Purchasing for the retail outlets is undertaken

by a relatively small number of wholesalers, so therefore,
Vitaminka has very little contact witl. the retail industry,
Selection of what products go on the shelf of a shop is
largely dependent on the wholesaler's original choice.

Few retail shops for instance will stock more than one brand

of any given product, In other words on the jam shelf there
may be a number of jam varieties made perhaps by different
companies but there will only be, for example, one apricot jam,
In this respect the consumer has little cheice,
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4, Distribution

To overcome this problem and also to improve
distribution Vitaminka has established warchouses in
Zagreb and Rijka, where it is possible for retailers
to come and buy what they want., In Zagreb the warehouse,
together with the employment of a travelling salesman,
has seen turnover increase five-fold in the area,

L Transport

Vitaminka uses its own lorries to deliver its .
produce and on average distribution is said to cost
0.25 dinars/kg of produce (ie just over ome US cent), .
This charge is considered to be highly competitive
and indicates the efficiency of the external transport
service, This statement presupposes that the products .
have been dclivered to customers as ordered and in the
correct quantities, '

6. Future prospects for home market

In view of the high pricc of jams it is felt that
some stagnation or even decline in the market will occur,
Vitaminka does not wish to reduce quality so that a lower
selling price can be achieved, In the past Yugoslav buyers
have shown that they arc preparcd to pay a 30 per cent
premium for Yugoslav joms rather than buy from Eastern
Europe. Fruit juices will continue to show promise while
the past trends for canned vegetable and fruit products
are likely to continue,




1, Export sales

All export sales are handledby an export agency
(Jugo Export) but Vitamtnka has to be responsible for
obtaining the order in the first place, However, over .
the last thrce years exports have started to pick up
and in 1974 just under $} million worth left the factory
for overseas destinations - a four-fold increase over
the two years. The "traditional products" have shown
little increase while the greatest expansion was for
bulk frozen fruit, having started production in 1973.

in the UK and Sweden, but overall fruit products are of
much greater importance, particularly fruit for reprocessing,
The UK and West Germany are the two most important markets,

9. A number of years ago jam was a popular export to
the UK and some of the Arab countries. However, over the
years it has priced itself out of the market. The main
reason for this is the price of sugar in Yugoslavia which

is currently 1120 dinars per 100 kg ($65.9), vhereas the
equivalent price in the UK is 630 dinars ($37.06). At the
present time jams frow Bulgaria and Romania are on the
market at haif the price, albeit that they are of an inferior
quality,

l 8. Amongst the vegetables produced ajvar is popular ' {




i
!
ESATE 30U UOTINUIISIP
} 90°0 €0°0 10°0 sa1es [e303 jo
: #8wqusd13d IjTwixoaddy
Z1698Y 601182 147241 Pel30dxa anfe) 301
(saT12qydE1q pue sunid) L99LS2 £S8TLL - , S3onpoad waz63y (@)
$9762Z 952601 99LZ1T 18303 @ng
(suraq uoao0i3) ZOEIL - - ¥ssa
(dnafs K1iaqdsed) zezze 0£80¢ TAAXA 4 BIjRIISTY
(Buissadoad-aa 303 $3T1I3YD O] (3I0K) Z8Y%6 9765 222 Loeutan 3say
(zeale) - L86S 8%l udpang
(910l d1y as021) zes9 OLEL 929y BprUR)
(3%alz ‘satazeqd peouwd) /9946 £919¢ 9444°] wopBury pa3rup
s$3onpoid pe13ad0q pur psune) (w)
3
vL61 €L61 zL61
( ¢/ s3yu)

$3onpoad uazoxy (q) pus
s350pead peTIIcq pur peuur) (®) Jo 967 - ZL61 se1vs sizodxy 't sqel

GEF Gk G T TP T N G G 0 T D G G G G G G G ey o




~ = D A0 D & A B AN G S G G & EE s s o

7. Export sales

All export sales are handledby an export agency
(Jugo Export) but Vitaminka has to be responsible for
obtaining the order in the first place, However, over
the last three years exports have started to pick up
and in 1974 just under $} million worth left the factory
for overseas destinations -~ a four-fold iuncrease over
the two years, The "traditional products'" have shown
little increase while the greatecst expansion was for
bulk frogen fruit, haviug started production in 1973,

8. Amongst the vegetablesproduced ajvar is popular

in the UK and Sweden, but overall fruit products are of

much greater importance, particularly fruit for reprocessing,
The UK and West Germany are the two most important markets,

9. A number of years ago jam was a popular export to
the UK and some of the Arab  countries., However, over the
years it has priced itself out of the market., The main
reason for this is the price of sugar in Yugoslavia which

is currently 1120 dinars per 100 kg ($65.9), whereas the
equivalent price in the UK is 630 dinars ($37.06). At the
present time jams from Bulgaria and Romania arc on the
market at half the price, albeit that they are of an inferior
quality.




10, Vitaminka is currently trying to develop the
production of molasses to replace sugar but this is likely
to take some time before sufficient quantitics are
available, Unless, therefore, the basic price of sugar
can be reduced it is difficult to see how its jams can be
competitive, The domestic price of sugar has been inflated
to promote a stronger sugar industry in the country. It

is anticipated that by 1980 the country will be 90 per

cent self sufficient, If it is the Yugoslav Government's
wish to promote the export of jams and other products
containing sugar, cither exports will have to be subsidised
or some means found to rebate the sugar levy, We consider
this matter should be referred to Yugo-Conscrve for
discussion with the appropriate government department,

11, Having made this point we feel that nevertheless
there are opportunitics for the export of jams of very high
quality and with a specialist "up market" appeal. TFor example,
apricot jam and almond nuts, cherry and brandy jam or black-
berry and apple jam. The quantity sold would not he large

but the gross selling value could be quite high, Initially

& premium market should be sought - say small gift pucks

for Christmas time.

12, In Volume II details of the various market opportunitics
have been set out together with the background to each market
situation. The opportunities for juice areconsidered to be
negligible but potentially a market could exist for high

quality concentrated juice. As yet Vitaminka could not

produce this product as no aroma stripping facilities are
available,




13, Bulk frozen fruit - cherries, blackberries, plums,
etc would appear to offer a good export potential, There is
little doubt that flow freezing would greatly improve the
quality and this alone could well increase market cpportunity,
We understand that it is hoped to install a 2 ton per hour
flow freezer next year, Cold storage is also to be expanded
but some of this will be taken up by the requirements of the
baby food line,
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3.7 Site and Buildings
1. Site layout

A plan of the Vitaminka site is given at Figure 1,
from which it will be seen that the northern boundary is beside
the Vrbas river. While land was available across the service
road to the east for the office block and canteen, no further
space is available on this side of the road for further building.

2, Buildings
There arc cssentially three main process units:
- Cold Store
- , Pruit and vegetable processing
- Fruit juice plant,

The Cold store is of sufficient area to accommodate 2-ton per
hour block freezing line, While the plant room capacity is
sufficient for the planned expansion of cold storage gpace to
2,000 tons, it will be necessary for the block freezer to be
provided with its own plant,

3. Constrquipg

The method of construction varies from building
to building - the cold store is of reinforced in-situ cast
concrete, while the main process building is of a steel frame
construction.

-




&, ’ Floors

Work floors have poorly set levels, particularly in
wet areas, and as a result too much water is left standing around,
The floor surfaces themselves have heen primed with a bituminous
coating which, when combined with water, becomes very slippery
to walk on, Ideally all floors should be finished in
Granolithic or tiles in those areas which will have to withstand
particularly hard conditions.

5. Electrical installation

The electrical installation is on the bus-bas
system in the main process area, which permits a free interchange
of equipment, 1In the juice plant an individual switched fused
system has been installed. Unfortunately the fuse boxes and
control panels have been badly sited and are nol of sufficient
specification to withstand the working conditions. A number of
electrical control panels and fuse boxes had not had their doors
closed, allowing the ingress of dirt and other extraneous matter,

-




3.8 Services [

1. In this scction we describe very briefly the
services which are on site at the present time and then
8o on to outline what improvement or additions are likely
to be made in the future,

2, Water

Water for cooling purposes is drawn direct from
the river. Although it is passed through a sand filter
there is no other puvification whatsoever., There is a high
level of chemical pollution in the water cavsed by a
cellulose plant upstrcam, As a result it becomes necessary
to hand clean the cans before labels are fixcd., We ‘
suspect that therc must be a measurable level of bacterial
contamination in view of the fact that somec open drains run
into the river at the present time. Also all fish life
below the town is non-existent., This is a most
unsatisfactory position. Either the water should be
purified or shell and tube heat-exchangers should be inserted
into the cooling circuit and recirculated water used instead,
The latter is possihly the cheaper solution.

3, Fresh watcr is supplied from the rain through
300 mn pipe at 3 atmospneres pressurc. This would seem to
indicate a plentiful supply, the water itself is slightly
chlorinated. The cose is 2,10 DN ($0.12) per cubic metre,

b Effluent

Up to the present time all water has been returned
to the river, but as from next year stringent nev control
measures are being introduced. As a result, all water being 5
returned should in future be of a highor quality than that i
taken out,  Vitaminka is currcncly constructing a new
sediment/sludge planc and all the unpurificd liquor will
then be discharged into the public sewer. The local
authovity is curventiy constructing a new sewerage plant and
laying tle aecessary nipes.,  Vitaminka will then be charged
an appropriace foo by the local authority for accepting the
effluent,  This vill be based on the rcriaining solid content
and B,0.D, The current charge is 0,010 DN ver cubic metre,



5. Steam

Vitaminka has its own powerhouse which is fitted
with three boilers of 3, 8 and 10 tons/hr nominal evaporative
capacity. At the present time the normal operating
requirement is 15 tons/hr, but thie will rise to 18 tons/hr
in the future, The feedwater is purified, the plant having
8 capacity of 24 touns/hr. Factory steam pressure is 11/12
atmospheres at point of deliveryv, The boilers are fed
960 sec heavy oil, 500 tons of which is stored on site,
All oil is delivered by lorry. The cosc is 1,35 DN ($0.078) per kg.

6. Electricity

There are two independent supplies of clectricity
on site (3 phase 380v) cach having its own 10,000 volt
transformer and being connected to the main factory bus-bar,
There are no area supply problcms and the present installation
can take a further 30 per cent capacity. The cost is 0,48 DN
($0.028) per KW/hr,

7. Factory heating

The main buildings are heated by steam/hot air
units. Few of the main work areas are insulated and
Vitaminka is aware of the extent of prescnt heat losses in
the winter, An attempt is being made to concentrate all
labour into confined areas which can be adequately heated,

-
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3.9 Packaging
1. The following types of packaging materials are used.
. (

Cans Capacity Diameter \

i kg 73 mm

1 kg 99 mm

3 kg 163 mm

5 kg 163 mm

All cans are lacquered and those used for blackberries are
double~treated. Normally 8/8 tin plate is used, all of
which is imported into Yugoslavia, The cans are purchased
300 km away and delivered in non-returnable cartons.

2. For large runs of cans - mainly vegetable -

litho printing is used, otherwise paper labels are affixed,
Costs of cans are as follows:

Sixze Unprinted Printed
Dinars (§) Dlnars %)

250 gm - 1.27 (0.07)
§ kg 1.54 (0.09) 1.68 (0.10)
1 kg 2.10 (0.12) 2.31 (0.14)
S kg 8,67 (0.51) 6,61 (0.51)

(with handle)

It would appear that very large quantities of cans
are delivered before the start of the season, which
undoubtcdly takes up much valuable manoeuwvriug space,  Bome
form of contracted delivery would seem prefcrable,




‘. Class jars

Only two types of glass jar are used - } kg and
1 kg nominal capacity, . The current design has a heavy
flared bottom to provide easy handling characteristiecs,
An earlier type with a tapered base was discontinucd
because of a high level of line breakages, although in our
opinion it is of better appearance,

The jars are moulded, but it is understood that
vacuum moulding facilities will be available in the not
too distant future ; thus much lighter-looking jars can
then be made,

Jars Capacity Glass Weight Contents Weigsht Price
Din($)

i kg 185 g 420 g 1,10 (0.06)

{ kg 380 g 850 g 1.23 (0,07)
Caps { kg 0.042(0,0025)

1 kg 0.048(0.,0028)
Class { litre 1.20 (0,07)
bottles ) jiere 1.74 (0.10)
5, Outer fibreboard containers

The cost of fibreboard containers ranged from
4 ~ 5 dinars ($0,24 - 0,29) per case, The quality of the
board was adequate but not good, More attention should be
given to closure; in some instances tape was being used,
vhich dfd not add to the already untidy apjrarance,

- -
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6. Labels

All labels were of a highly distinctive
appearance and no doubt are suitable for the Yugoslav
market, about which we do not have much experience, We
suggest, however, that a number of now designs should
be introduced for exported products. Ideally the
labels should be designed by a national of the country
where the produces will be on sale.

7. The Vitaminka trade mark is distinctive, and
we think very good for the purpose intended.




1V PRODUCTION OF BABY FOODS f
4.1 General
1. It is first necessary fo define in broad terms the -

kind of baby foods appropriate to Vitaminka's operations. These i
are not of the milk, or modificed milk, or milk substitute type 5
used during the first 9 months (approx) of the baby's life as

the regular basic feed to replace breast milk. The products

appropriate to Vitaminka are of two kinds:

(i) those now very widely used as a supplement to
the milk feed from 3 months of age to about 9 months,
and

(ii) those feeds, which at about 9 months, totally l
replace milk, and are transitional to the time (2 years

old or s0) when the child eats with the family, These

latter are usually known as 'junior' foods -and differ

in character from the first type in that

= particle size is larger and the texture changes from
a fine smooth puree to a less fine puree base
frequently with discrete larger pieces in it, and

= nutritionally the product has to stand largely alone
as it ie no longer a 'supplement' to milk.

2. Consumption

The extent to which such products as these are currently
used is exemplified by the fact that in the USA about 600 varieties
are currently available (a country where around 75% of all babics
are bottle fed) and in Sweden about 125 varieties are on sale,
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The consumption in USA was, in 1968, 600 jars/baby/year and in [
Bweden was 450 jars/baby/ycar (jar size not specified but mostly,
one presumes, the around 1255 or 4} oz jar). The fastest
commercial food filling lines were for baby foods - up to
800-1000 jars or cans/minute! |

.

3. Conceptual aspects

Before coming to technical aspects of baby foods as
defined above it it necessary also to draw attention to aspects
of such foods which colour and condition the whole concept of
producing and marketing them,

4, Food is emotive. 1ts selection and use is hedged around .
by taboos (traditional religious, legal ctc), some of which are [
or were valid, some not, but which are disregarded at ones peril,
This situation is ecven more acute in respect of baby food in a
situation where the purchaser is not the consumer, the consumer is
totally dependent on the purchaser for health, protection ete,

and the consumer and purchaser normally have the closest personal
and emotional links. In these circumstances, quality (appearance,
flavour, ctc), performance criteria (growth and health promotion,
absence of harmful effects) aund hygienic image (type of pack and
presentation; factory image and reputation) all have major roles

to play in effective sales promotion and achievement. The purchaser
must be 'nursed’' all the time - and the largest producers of baby
foods in the world, Heinz and Cerber - dojust this thing. Not

only must the foods be soind and effective all the time but they
must, from factory visiting and promotions deriving from the factory
unit, be seen to be all the things claimed by the manufacturer

and wished for by the purchaser. This introduces an entirely new,
and over-riding parameter in the consideration of establishing a
baby food manufacturing operation; it is normally quite unnecessary
for adult foods vhich are judged on face value - flavour, texture,
appearance etc,
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It is in this overall context that the factory
operation must be planned and executed.

5. Composition of baby food

So far as composition of these baby foods, major
advances have taken place in nutritional requirement evaluation
over the past two dccades and WIO has provided very useful
guidelines. At the same time they have mace 1ife more difficult
for the manufacturer in two similar respects which cut across
the traditional mothers evaluvation of the flavour and attractivences
of a food for her child.

6. It has become known that two particular ingredients

in food for infants and children are undesirable, certainly in the
quantities heretofore provided. The items are salt, and sugar,
(sucrose). Too much salt has recently been associated with cot
deaths and is liable to predispose the infant to hypertension in
later life; too much sugar is bad in several respects - dental
caries, predisposition to obesity, high blood triglycerides with
its subsequent implications for atheroma, replacerent of other
forms of carbohydrate such as cereals which provide additional
nutrients to pure carbohydrate, etc ete.

7. Unfortunately mothers, used to quite high (1% or nore)
salt and also high sugar levels in food, arc inclined to rejcet
savoury foods for infants which are low in salt and zlso Lo reject
‘dessert' foods which lack customarily sweetness, Babies do not
demand the saltiness and sweetness demanded by adults; they are

very happy to consume foods which are almost tastelcss by adult
standards. It is probably necessary to conpromise on these factors
initially, and to use a little added salt or sugar '"to make the

food taste right!', Later, the correct low levels can be introduced.

-




8. Packaging

A further indication of the extreme seriousness with
which all aspects of infant foods is taken is the fact that where
such products are usually canned ~ as in England - no longer is
regular solder being used on the side-seams of the cans. At very
considerable extra expense and difficulty, pure tin is
used for soldering such cans, so avoiding any possible lead
contamination of the food.

9. It is therefore very clear that a baby food operation
must be approached with the greatest circumspection; it must be
frreproachable in all aspects and fully up-to- date in the light
of nutritional and paedriatic knowledge and practice.




4,2 General principles of baby food manufacture
' General

Raw materials do not enter the baby~food plant until
they are fully prepared - cither canncd (and in this instance
pre-cooked), frozen (in this case fully washed and prepared but
probably only blanched and therefore requiring cooking), or fresh
but fully prepared, washed, pecled if necessary, cored or pitted
if fruit requiring such treatment, trinmed and freed from bone,
sinew and obvious fat if meat. All raw materials are thawed (if
necessary) and are throughly rinsed in an air-jet washer with
subsequent blower before further treatment. Top quality raw
material is necessary throughout,

2. Cooking

Blanched and uncooked raw materials are sliced if
necessary, to minimise cooking time, and then cooked éither under
pressure or more commonly in steam jacketed open pans which are
conveniently fitted with wirc baskets. The pans have hoods with
extractors fitted., Cooking time is variable and appropriate to
the raw material but always remembcring that the materials have
subscquently to be pureed. Continuous steam cooking of vegetables
and fruits is appropriate if antieipated throughout justifies
such cooking but at the projected production ratc of 1 ton per
hour would be unlikely to be appropriate but depending on the
product mix and the components (number and quantity) in each mix,
However, pan cooking provides greater flexibility and control and
avoids clean-down time and gaps problems, and baby food production
is, except in the largest plants, basically a batch rather than a
continuous operation.



3 ComminutiuQ

= Fruit and vepctables

The first stage in conminution is by passing the
cooked material through a pulper or 'passing' machine
with a 0.045" screen. Then grinding or disintegration
in a suitable mil) is necessarv and this is followed
by passing the matericl through a finc screen finisher
with 0.027 sq. inch to 0.033 sq. inch mesh.

= Meat

This is passed through a mincer with 1/8th" or 3/16th"
holes. After add-back of about 57 of the cooking
liquor, the slurry is emulsified or homogenised =
usually in a suitable coiloid midl - and is then,

after addition of more cooking liquor if nccessary,
passcd through the finisher as for fruit and vegetables.

4 Mixing

Mixing is a batch process. Ingredients, all of which
have previously been through the fine screen finisher with the
exception only of such items as concentrated orange juice and similar
materials, arc veighed into the elevating tipping hopper vhich
discharges into a stajnless steel lidded mixer., When mixing is almost
completed, viscosity of the batch ie standardised by the addition,
88 nccessary, of precocked ceveal flour, vegetable gums etc. Flavour,
natural colours and condiments are added as and when necessary, as
are any nccessary vitamin and mineral supplements,

- -
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3. Comminut ion

= PFruit and vepgetables

The first stage in comminution is by passing the
cooked matérial through a pulper or 'passing' machine
with a 0.045" screen. Then grinding or disintegration
in a suitable mi11 is necessary and this is followed
by passing the material through a finescreen finisher
with 0.027 sq. inch to 0.033 sq. inch mesh.

= Meat

This is passed through a mincer with 1/8th"” or 3/16th"
holes. After add-back of about 5% of the cooking
liquor, the slurry is emulsified or homogenised -
usually in a suitable colloid mill = and is then,

after addition of more cooking liquor if necessary,
passed through the finisher as for fruit and vegetables.

' Mixin_g

Mixing is a batch process. Ingredients, all of which
have previously been through the fine screen finisher with the
exception only of such items as concentrated orange juice and similar
materials, are weighed into the elevating tipping hopper which
discharges into a stainless stecl lidded mixer. When mixing is almost
completed, viscosity of the batch is standardised by the addition,
as necessary, of precooked cercal flour, vegetable gums etc. Flavour,
natural colours and condiments are added as and when necessary, as
are any necessary vitamin and mineral supplements.

- o
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5. Preparation of Batch for filling

The batch is pumped from the mixer to a sieve where
the final check takes place on the absence of any non-comminuted
materials. From the sieve the product goes to a scrapeg surgace
heat exchanger (Votator type) where it is heated to 190 -200°T,

6. Filling and capping

It is assumed here that filling is into conventional
glass jars - some modifications will be necessary if and when
filling into small aluminium foil laminate containers is envisaged
(see later).

The glass jars are inverted and passed through a
wvasher, finishing with a very hot rinsing spray. When almost dry
but still very hot they are inverted and pass to the filler. A
carsusel piston filleg is used with the product at not less than
180 F (preferably 190 F) and pre-steamed caps (with sealing
compound appropriately softened) are affixed immediately with
steam flow in a suitable capping machine.

1. Processing

This must commence withing 20-30 minutes of filling
and capping. Process time and temperature vary with product =
from atmospheric steam processing (fruit) to the usval water +
superimposed air pressure retort processing (vegetables and
meat-containing products).

-
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Cooling follows to about 110°F.

Water used for processing and cooling must be filtered
and chlorinated to a minimum residual chlorine content of 2-5 ppm,
This being boosted to up to 20 ppm during clean-down periods.

s. Labelling and packing

Jars must be completely dry before handling and label 1ing.
Both labelling and packing are standard operations.




4,3 Equipment schedule

| A bowl chopper has not been included in the following
schedule of equipment but would be necessary co provide

particulate material (meat, vegetables, cereal products) in 'junior’
foods. However, until product mix and formnlae were established
the size (and possibly number) of bowl choppers and associated
sieves could not be estimated with any degree of realisn,

2, The budget costs provided are those from a consortfum
of Mather & Platt Ltd., and Brierley Collier & Hartley. Costs
have been requested from both Zacmi & Tito Manzini in Parma,
Italy but nothing has yet been received.

3. It should be noted that to the f.o.b. prices must
be added the following in costs:

= C.1,F. 5% ad Valorenm

= Import Duties, Taxes, Dock Charges and transport 0%
= Installation Cosat )2!2.

#
3
2
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4.4 Nutritional requi.ements in baby foods
1. Protein

The estimated protein nitrogen requirements for growth
and maintenance In Infants are:

Age mg/N/Kg/day

0 - 3 months 233
3 - 6 months 188
6 ~ 9 months 158
9 =~ 12 months 116

From observation, satisfactory levels of mixed proteins
are circa 25% above these values.

2. Translating the above into practical protein requirements

for infants based on observed intake for normal prowth:

protein g/kg body weight /day

-

equivalent to human mith)

Age Human milk Cows milk (humanised to protein
0 - 3 months 2.6 2.2
3 - 6 months 1.9 1.8
6 - 9 months 1.5 1.5
9 - 12 months - 1.25
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Protein efficiencies of other proteins vary, and the
efficiency of utilisation of course also depends on the saturation
level of the child. About 35% of the protein intake must consist
of eesential amino acids in approximately optimal proportions.

The standard minimum for protein content jin baby foods

is 1.8Bg/100 Cals, this being of protein with a PER of not less
than 70 of that of casein.

3. Enet&z
Energy necds of infants lie in the three categories:

(i) maintenance
(i1) growth and
(iii) activity, of which

(1i1) is vcrf variable and (i) and (ii) are related to body weight
and climatic and other factors.

Observed requirements aret
K.Cals /kg/da

Age 0 - 3 months 3 ~ 6 months 6 ~ 9 montha 9 - 12 months

120 . 15 Rl 105

. T -

-
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The foregoing can be reduced for the present purpose
into protein/Calorie ratios to provide a guideline in elaborating
satisfactory formulae for auxiliary and weaning baby foods, and
for 'junior' foods.

4, Minimum ratiog recommended ares
Age
0 - 3 months circa 6.7% of total energy intake as protein
‘ ’ear L] 5.51 " " ” |1} 1 1] "

Analytical values on products can indicate immediately
if the above criteria are being met and formulac can be adjusted to
meet these criteria if necessary.

5 Vitamins an’ inerals

The question of vitamin and mineral additions to baby
foods needs consideration, So far as Vitamin C is concerned, it
is almost universal for supplements to be given (eg rose-hip syrup),
but not sv for other vitamins,

Vitamin A recommended intake is 1 - 7 months, 300kg retinol
( x 3if A carotene)
1 year 575 kg retinol
( x 3if B carotene)
Vitamin D " " " 0 - 7 months, 10 kg cholecalciferol
minimum
Vitamin B " » " 0.33 mg/100 Cals in the food
Riboflavid " " " 0.6 - 0.8 mg/kg of body weipht
Nicotinic Acid " " " 6 mg at 7 - 12 months

8 - 10 mg at | year upwards
(Additional amount if nicotinamide
used)
For other vitamins requirements are too vague to be
considered.




s, Minerals [

Only three minerals need to be considered in respect
of baby food.

(i) Sodium chloride - common salt

This had already been mentioned. The US National
Academy recommendation ig that maximum salt additiong
to baby foods should be: :

Age group 3 months 0.27 added salt
5 months 0.47 7 "
8 months o.6x " "

These should be reduced as and when public acceptance
allows.

(i1) Iron

There is virtually no iron in milk, and babies subsist

on pre-natal stores in the liver. Baby foods should ;
therefore offer an iron supplement at the earliest '
moment. The current recommendation ig 6.4mg Fe per ’
640 Cals.

This can be added iron pyrophosphate or sodium iron '
Pyrophospliate which retain their absorbability quite !
well after Processing. '




5. The seal and the foil /plastic barrier provided by the
packs under considerationare perfectly adequate for suitable
pasteurisation and sterilisation procedures and subsequent long-
term (up to a ycar or two) storage of products. Furthermore,
atmospheric steam pasteurisation of product is no problem, ner is
steam + superimposed air pressure sterilisation o1 those products
requiring such treatment. The problems mainly arise from:

(1) the deformability of the packs

(ii)  the shape of the packs including particularly
the projecting seal arca

(iii) the number or rate of production of the packs

(iv) seal formation and seal integrity

In respect of (iii) it has to be remembered that about
4} of these packs would be producedin lieu of | normal 4} oz (130g)
glass container, and that 25,000 - 30,000 per hour might have to be
dealt with if full production were packed this way. Other problems
are defined in Appendix II,

6. There appear to be two potential ways of dealing with
the problem of: rate of output.

First using a wide web with a cross scction of six,
eight or even ten cups, filling, and sealing with an equally wide
'backing' and cucting this web into appropriate lengths so that
in each length Lhere were, say, 60—100 scaled cups or finished
packs requiring only cutting or 'trimming' into individual units.
These lengths of filled and sealed 'web' could be very conveniently
passed through the pasteuriser or, as necessary, through the
retorting sequence, each layer in the latter case being divided by
a suitable divider or preferably, to avoid deformation, placed in
a rack of trays of appropriate size fo fit the available retort or
steriliser,

-
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7.

(iii) Calciunm

Calcium, usually as phosphate, is needed in 'Junior'
baby foods to replace the calcium lost when basic
milk feeding is terminated. A fortification level of
about 30mg/oz,of finished product (or Img Ca/gramme)
is appropriate.

Other Nutrients

As little sugar should be added to formulae as is

possible for reasons previously mentioned. It is undesirable
also from the obesity point of view for babies to develop a
'sweet tooth'.

The formulation of baby foods

Three major considerations affect the choice of

ingredients and their proportions (when present as mixtures) in
baby foods for a given market.

(1) The raw materials must be readily obtainable
locally and purchasable economically.

(11) Thec raw materials and their combinations muse
be reasonably well-known and familiar to prospective
purchasers so as to form an easy transition to normal
family meals.

(iii) No very strong or over-powering flavours should
be present.
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Recipes for appropriate mixes can be provided as
and vhen required (and some typical mixes are detailed later)
and these can be 'topped up' with a protein addition if and
when necessary and following thcoretical and actual analysis.
All recipes require modification and adjustment to suit plant
conditions and facilities:

9. Processing standards for baby food

These vary according to formula, pH, thermophilic
load etc. Usually an F_value of over 12 is uscd (frequent ly
15 or 16) to make quite“sure of the safety of the product in
use, Microbiological checks on all products on a scale very
much greater than that used for adult foods is carried out.
Mistakes and product recall are unthinkable in this context.
Peas and spinach, widely used as ingredients in baby food, are
particularly prone to carrying high loads of thermophiles,
particularly in the case of peas duc to deficiencies in pea
blanching and in spinach dve to inadequate washing, Corn, also
frequently used in baby foods is another frequent source of
high thermophil loads paiticularly if held at elevated
temperatures between 100°F and 180°F. Pea blanching recommend-
ations are as follows:

10, The recommendations made with respect to control of
blancher contamination in the canning of peas apply also to other
products that are blanched in a conventional pea blancher such as
lima beans and green and wax beans.

-
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Both rotary drum blanchers and tubular blancher
Systems may become contaminated with thermophilic gpoilage
bacteria, The contamination which occurs during shut-down
period can be minimized by prompt cooling of blanchers after
use, by thorough cleaning, elimination of steam leaks, and
flushing of the blancher system before its next use. However,
thermophilic contamination may also occur during operation of
either type of blancher system.

12, In rotary drum blanchers the contaminating bacteria 1
are able to grow on the inner surfaces, above the water line,

where temperatures are reduced by cool air drawn into the .
blanchers under loose-fitting doors and other openings. Any t
lurgace in thg blancher where the temperature ranges between

100°F and 180 F can be the site of bacterial growth from which

heat-resistant spores will be washed by condensate intp the

blanch water, and there contaminate the peas.

13, Efforts to prevent contamination in rotary drum
blanchers should be directed toward elevating inner surface
temperatures above 180 F. Blancher doors should be closed and
fastened at all times. Doors which are bent or other wise out

of shape should be repaired in order to exclude as wuch cool air
as possible. Vent stacks should be eliminated from the shell of
the blancher. The coldest sections within a drum blancher are

at the feed end. The use of a spray or steam jet, inserted at
the upper edge of the feed end, which delivers steam or hot water
(190°F or higher) over the inside surfaces has been found useful
in preventing contamination. During operation the temperature

of the blanch water should be as high as practicable (at least IBOOF)
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and the reels should be kept in motion continuously while the
blanchers are being heated or being held at opcrating tenperature.
A continuous overflow from the blancher should be maintained
during operation,

Y4, The blancher water should be dumped as often as
practicable since the number of bacterial spores in the water
increases with time and use. The drain avd water supply pipes
should be of sufficient size fo permit rapid draining and
re-filling.

15, Tn tubular blanching systems a large percentage of the
flat sour spore contamination occurs in the de-watering rcel into
wh.ch the peas are discharged from the blanchers. Thermophilic
bacteria grow on the mesh of the screen and on the surface of the
splash boards around the reel and the pan underneath. Spores
produced by the bacteria are added to the peas as they pass through
the reel or may be washed into the water and re-circulated in the
blancher. This contamination can be reduced if sprays are installed
to wash the surface of the reel with water which is preferably,

but not necessarily, chlorinated. The use of cold water for this
purpose is desirable to lower the temperature of the peas before
they enter the quality grader. Sprays should also wash down the
inner surfaces of the splash boards or canopy surrounding the reel.
Tests have indicated that cold water is effective in reducing flat
sour contamination when used in thesc sprays. The foam which
accumulates on tanks supplying recovered water to tubular blanchers
can be the growth site for thermophilic spoilage bacteria., A large,
broad overflow should skim the surface of the tank., Top sprays
delivering streams of water at a flat angle will help prevent the
formation of foam and aid in skimming the tank.




16, It is important the peas be washed thoroughly after
blanching. Adequate washing will remove large numbers of spoilage
bacteria but cannot he depended upon to remove all of the bacteria
added by a heavy contamination. Washing with cold water will
reduce the tempcrature of the peas and thus help to minimize slime
growth in subscquent equipment and prevent undesirable temperat ure
increases in the quality grader brine if used.

l’o sEinaCh

Spinach washing and blanching recommendations are as
follows:

Washers Spinach washers include "immersion", "spray-
rotary" and "spray-belt" types. They arc used singly, in multiple,
and in various combinations. Their primary function is to remove
grit and adhering soil and concurrently the soil~borne bacteria
vhich are present. 1In all types of equipment, the washing efficiency
is determined, at least in part, by the amount of water used.
Thorough washing is of primary importance and a large volume of water
is required. Washers should not be overloaded because this reduces
their efficiency. When both immersion and spray types are used in
the same line, better results are achieved if the immersion washer
is placed before the spray washer. The first washing should always
be done with cold water, The use of warm water in the first wash
may lead to increase ot bacteria that come irom the field with the
spinach, thus contaminating the equipment. Water shou.d not be
recirculated where a single washer is used.
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Blanchers. Blanching equipment may be a source of
spoilage bacteria, particularly those of the thernophilic group.
To minimize the hazards of spoilage from this source, the washing
and cooling treatments previously discusscd should be applicd.
Occasionally rotary drum pea blanchers have been used, but as

this type of equipment is diffiuclt to clean there is opportunity
for the development of spoilase organisms, resulting in continious
contamination of the spinach., Spoilage has been traced to such
8 blancher and its use is therefore not recommended. The blanch
water should be renewed at a rcasonably rapid rate.

18, Bacterial count

Blanching has been dealt with at length because it is
& most common and fertile source of high bacterial counts arising
in baby-food manufacture., Such counts arc indesirable for a
variety of reasons:

(i) the production of metabolites from the foodstuff
on which they grow which are undesirable from flavour,
nutritional and toxicity points of view. Some of these
metabolites are not destroyed or removed in subsequent
processing and can therefore provide health hazards as
well us making the food less acceptable to the palate
and overall less nutritious.

(ii) high counts mean a requirement for more intensive
processing (higher F values) and more intensive
processing tends in Ttself to lower nutritive values
(particularly protein and vitamins) and organoleptic
quality. Failing this degree of processing, spoilage
can become very much more frequent and this just must
not happen,
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9. So at all stages in haby food manufacture, bacterial
counts must be kept as low 28 possible and in practice this means
that the time during which all materials are kept at temperatures
between 100°F and 175°F must be kept to the minimum., It also means
that plant must be chosen and installed in such a way that very
thorough and very complete, clcaning is easy and that it is obvious
when it has been done so that no areas can be breeding grounds for
the growth of organisms,

20. Plant cleansing schedules, usually involving three stages:

(i) a warm chlorinated water rinse to remove the bulk
of residual material

(i1) a hot water detergent + germicide wash

(1ii) a steam and water lance sterilising wash,

are used, but thesc are subject to variance according to
vhether in-place cleaning or demount cleaning is used.
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4.5 'Aluseal’ or similar packing of baby food
I General

The concept of packing baby food in small (30m! appros)
aluminium packages has been considered at length and discussed with
several manufacturers of form/fill/scal cquipment including the
Bosch group 'Aluseal' (Cerman), the Formseal (Plastime chanique -~
French), 'Capsulit' and Cavanna (Ttaly), Industriecs Roure (Spain),
Erca 'Prime Pak' (French), 'Casti' [ferman), and Mctal Box (UK),
eight in all.

In principle this concept is quite possible - though
nobody has yet implemented it so far as can be ascert ained,
certainly not for baby-food.

2, The nomenclature of the operation is that a thermoformable
'web' or sheet of material - aluminium toil, a foil laminate, or a
straight plastic or plactic laminate, - is 'thermoformed' using custom
dies into flat bottomed cups, dishes or other coutainers with either
parallel or tapered sides; normally circular, oval, rectangular or
square in shape though all shapes are possible including hexagonal,
pentagonal, octagunal ete ete. 1In point of fact, 'thermo' forming
is not nccessary for straight aluminium foil, but in this particular
context where subsequent hermetic sealing is necessary, it is
essential to use a laminate (eg foil /polypropylene) and 'therm'
forming immediately becomes essentail because the plastic element

in the laminate must be properly heat-softened (or plastijciscd)
before the cup can be formed. The 'backing' which is the cover over
the cup, is likewise of aluminium foil laminated to polypropylene
(but usually much thinner than the 'web') and this polypropylene

k3
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(or other appropriate plastic in the laminate which has appropriate
temperature /plasticity characteristics) constituces the basis for
seal integrity during both pasteuiisation and, more important,
sterilisation.,

3. Machines can he vbtained which are form/fill/seal in
which reels of 'web' and'backing' arc fed in, the cups are formed,
filled and sealed and then dealt with as necessary,

Alternatively fill/seal machines which accommodate
pre-formed cups can be used and these have a reel of 'backing' to
enable final lidding or covering and sealing of product to take
place.

4, So far so good, but at this stage we have to consider
the problems involved in pasteurisation or sterilisation of the
completed sealed packs, and this is the area which so far has been
neglected because these packs have up to now becn principally used
for packing materials which required no further treatment (eg jams).

The 'dai:y' area is excluded from this considoeration
because so far this has becn an aseptic operaticn which is
inappropriate in the baby-food context at the present time. Im the
future, when baby foods can be sterilised by a 'holder' system
similar to that used for milk pasteurisation scme time apo, or by
the nodern HTST system used for the present~day sterilisation of
milk, aseptic filling and scaling of baby foods may be possible.
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5. The seal and the foil/plastic barrier provided by the
packs under consideraticnare perfectly adequate for suitable
pasteurisation and sterilisation procedures and subsequent long-
term (up to a yecar or two) storage of products,  Furthermore,
atmospheric steam pastearisation of product is ne problem, nor is
steam + superiuposcd air pressure sterilisation of those products
requiring such treatment. The problems wainly arise froms

(1) the deformability of the packs

(ii) the shape of the packs including particularly

the projecting seal arca
(iii) the nuber or rate of produciion of the packs

(1v)  scal formation and seal integrity

In respect of (iii) it has to be remenmbercd that about
4} of these packs would be producedin lieu of ! normal 4} oz (1302)
glass containcr, and that 25,000 - 30,000 per hour might have to be
dealt with if full production were packed this way. Other probleus
are defined in Appendix T1,

6. There appear to be two potential ways of dealing with
the problem of: vate of ourput,

First using a wide web with a cross seetion of six,
eight or even ten cups, filling, and sealing vith an cqually wide
'backing' and cutting this web into appropriate Jengths o that
in each Jenyth there were, say, 60-100 sealed cups or finished
packs requiring only cntting ov "trimuing' into individusl units.
These lenpths of filled and scaled 'web' could be very conveniently
passcd through the pasteuriser or, as necessary, throug the
retorting scquence, cach layer in the lattes case being divided by
a suitable divider or preferably, to avoid deformation, placed in
a rack of trays oy appropriate size fo fit the available retort or
steriluiscr,

-~



(The ideal solution of course would be continuously
to pasteurise or sterilisc the continucus web coming from the
form/fill/seal machine but this is very definitely in the not
too distant future.)

Following pasteurisation or sterilisation the sheets
of 'web' would be dried and then cut or 'trimmed' .o provide
individual units which would then be collated and packed in
cartons and/or cases, The same principle could be applied to
groups of 4, 6 or 8 units and these could eventually be sold as
multiples to be 'united' by the purchaser.

7. Second, starting either from a fill/seal or a form/
fi11/seal machine producing, finally, individual packs, it would
be necessary to collate the parks and fit them or place them in

an appropriate tray or other tailored rcceptacle for convenient
processing. They would stay in this receptacle throughout either
pasteurisation or sterilisation, being finally dried in it before
any hendling took place. Fventually it is probable that in this
system it would be necessary for manual filling packs into cartons
and cases,

8. With both methods it wowld be essential, as always in
sealed packs, for the packs to be untouched by hand until they
were finally quite dry and at ambient teuperature,

The whole of this form/fill /seal /pasteurise/steri lise/
pack sequence has furthermore to be considered in the light of
other technical and finencial necessities or desiderata.
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9. Packaging rapacity would need to be married most
accurately to production rate, Failure to do this very accurately
and maintain it accurately wonld lead to either wastage of product
(it must be packed and being processed within 30 minutes of
emerging from the scraped-surface heat exchanger) or under-
utilisation of the expensive form/fill/seal machines(s), of the
retort capacity and of labour.

10, To do this when a variety of formuale are being
produced, each with somewhat different characteristics and
demanding individual attention to preparation of various mix
components wounld raise sever management, labour and overall
control problems, Furthermore, clean-down of a complex line of
this type when changing from one product to another would be very
much more of a problem than with normal glass-jar packing.

11. 1t is, however, a perfectly possible operation but one
which would require continuous highly skilled engineering and
maintenance services as well as the other skills mentioned above.
To initiate it would require some pioncering, 28 this particular
operation is not one to which divect previous practical experience
can be brought - all, or practically all, the componcnt know-how
is available, but this particular concatenation has not before
been put together.

12, It is not possible at present to cost a 'hypothetical'
'Alupak'~style line for comparison with glass jar packaging, In
such a comparison the known capital and rurnning costs of jar filler
and capper and of packages and of subscquent operations of retorting/
pasteurising and packing have at present only the firmly known cost
of the form-fill-seal machine(s) to set against the total picture

on jars. Until shape of pack, materials of pack, processing detail
etc are fimmly defined it is not possible to hazard a guess at
comparative costs overall,
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13,

However, one can compare:

(i)  the form/fill/seal machine capital cost for
} ton/hr with the equivalent glass jar packaging
machines cost for 1 ton/hr.

(ii) very roughly the cost inpackaging material
to pack 1 ton of material in glass jars and caps,
or in aluminium foil/polypropylene laminate.

Label cost must be added to the jars: the backing

foil for the aluminium packs is of course already printed on
the reel and is an integral part of the cost.

1t is assumed, in the absence of anything definite

to the contrary, that the same type of retorts would be used
either for the glass jars or for the alupacks and that numbers
of retorts would be the same. But, this is most unlikely to be
the case because:

(1) glass jars must be retorted under water and
with air overpressure. Coming up time is extended
to avoid thermal shock and similarly cooling time
is extended fov the same reason. Thercfore retort
capacity needs to be considerable because of the
extended cycle time to achieve the appropriate L
value in packs of considerable diameter and depth
(over 5 cm cach way). In contrast 'Alupaks' could
be heated fast under steam and air, and cooled
equally fast, so reducing coming up and cooling
times most significantly. Besides this, because
of the small dimensions of each individual pack,
process time would be a lot shorter for a given
F_value so that total cycle time could easily be
n more than half that for glass jars.

-—
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15 A further consideration arises in connection with
'Alupak’ style of packaging. For 'junior' food, a larger pack
than 30 g would be necessary, and this would require change
parts (dies, filler parts or adjustment, trimmers, coflating
mechanism and trays or other containers for processing ete) if
it were to be produced on,this line. This would increase
down-time in the plant - or at best, overtime for engineering
staff,

16. However, despite all these provisos and qualifications
the two cost comparisons are: :

(1) Packing in glass or 'Alupak' at 1 ton/hr -
costs of machines for ,lass is the sum of items
21,22, and 23 on the baby food schedule; cost of
form/fill/seal machines around £1360,000,

(ii) Packape cost (ignoring label on glass and
the carton for the Alupak) approximates to:

Glass containers & caps = £120/ton of product
Alupaks or equivalent - £200/ton eof product

17. In view of the uncertainties surrounding marketing

of baby food in this new format and also in view of the high plant
cost and on-going maintenance costs of the plant, it is suggested
that the best way of getting into baby food production and sale
vould be concentrating first on producing the time-honoured glass
jar as the major volume line but at the same time having one
'Aluseal' or similar machine on an experimental basis able to
produce about 100 packs a minute which could be dealt with
relatively simply and on which experience of all kinds could be
gained - manufacturing, maintaining, costing, sclling ete.
Becuase glass jar equipment is relatively so very cheap, little
would be lost if it were little uscd after a yecar or two.
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If 100 packs per minute is thought to be too low a production
rate, there are of course other form/fill/seal machines with
greater individual capacities.

18, It should further be mentioned that, by analogy
with the ’sterilisable pouch' technology and practice, it has
been found necessary at the present stage of development,
alwvays to protect the deformable pouch by putting it in a
carton to ensure that deformation is not such as to endanger
the integrity of the seal. This might well be found to be
necessary with baby food packs, in which case the 30g packs
would need to be packed in multiples (probalby 4, 6 or 8, all
of one kind or assorted) in cartons. ‘This would be a fairly
considerable on-cost.

19. The state of development of the art of possibly
producing sterilised 'Alupak' or equivalent is exemplified by

en extract from a letter from Metal Box Ltd, who after referring
to their successes with hcat sterilisable pouches (an entircly
different concept in scale, materials and overall cost which is
very high per unit) say in respect of Alupak-style containers:

"So far as heat retortable containers are concerned,
our developments are not sufficiently advanced for
us to engage, at this time, in commercial discussions.
We will, however, be happy to talk to you about this
in some 6 to 12 months time",

20. This reinforces the previous remark made that nobody

has done this yct and until all the necessary de-bugging and

general development work has taken place it could not be recommended.
Once established, the provision of ancillary equipment to make

the whole operation more efficient and automatic follows fast and
the recent Stork development on sterilisers for the relatively new
heat sterilisable pouches refers to this and is described in
Appendix II,

-
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&6 Baby food formulae

1. Typical formulae of 2 or 3 years ago for baby foods
are set out below, but some modification may be required in the
light of most recent knowledge. (All raw materials except cereals
and additives are cooked weights.)

Beef & vegetables

Beef 13 oz
Potatoes 12 oz
Carrots i2 ox
Peas (frozen) A o2
Onions 4 o2
Celery 2 oz
Pearl Barley ! ox
Rice Flour | ox
Salt | oz
Monosodium Clutamate 8 grams

Beef stock (or water) to & pints

Yield 80 oz filling 18 to 19 standard jars




Mixed vegetables

Potatoes 116 8ox
Carrots 10 oz
Peas 6 oz
Celery 4 o
Onions ) 3os
Pearl Barley og
Rice Flour ox
Salt os
Sugar ox
Monosodium Glut amate 15 grams

Water to & pints

Yield 80 oz

les

1 1b. of prepared (peeled & cored) apples
yields 3} - 4 jars of product.

Apples 8 Apricot

Approx. 50 : 50 purees give a satisfactory
product.

mu & OranE

Using a 4 x orange juice concentrate, the
ratic of apple to orange is 4} oz. apple
puree + } oz. orange juice concentrate.

Viscosity is adjusted with vegetable gum,

Ham & Carrot

Ham 20 - 0% ) According to strength
Carrot 70 - 80% ) of ham flavour
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Yeal Puree or Veal Dinner

Veal tends to be flavourless meat; therefore,
it 18 not a good thing to mix it with mixed
vegetables which "drown" its flavour, The
basis for the veal formula, therefore, is veal
+ potato, suitably reinforced with a little
onion and M.S$.G.

Veal 45%
Potato  50%
Onfon LY 4

Liquid nceds to be added to the mix (about
20 - 25%) to correct viscosity.

Men & Noodles

Cooked durum flour can replace the noodles here.

Chicken meat (puree) 40X
Cooked noodles (puree) 552
Ounion (puree) 5%

Liquid (about 207) needs to be added - chicken
stock or water,

2. Processing variations

It should be noted that though a specific time/
temperature in a retort for a given pack size of a product in
which convection is not possible to any aignificant extent can
e given to achieve a desired ¥ value, such standardised
conditions cannot be applied to’all products and each one has
to be considered separately. For example, whereas many progucta
can be treated for a shorter time (eg 30 minutes) w to 121°¢C
there are some (eg those containing egp and milk, nossibly as
custard) vhich detcrviorate markedly 1f heated at above 105°c,
and at this temperature commercial steciliration in &} ox
glass jars may take up to | hour,

- -




R TN s Qo g i vy

3 Storage of vegetables & fruits for baby food
production

We set out below the details of the requirements
for many raw materials for processing.

Potatoes
Carrots
Peas
Onions
Celery
Apples

Orange
dpricot

about 7 months fresh, 5 months preferably canned
(5 kg)

about 5 months fresh, 7 months frozen

about | month fresh, 11 months frozen

sbout 6 months fresh, 6 months dried (powder,
flake, etc)

sbout 4 months fresh, 8 months preferably canned
(5 kg)

sbout 6-7 months fresh (according to varieties
suitable) 5-6 months canned puree.

concentrate keeps well for up to a year

shout 1| months fresh, 10§ months as canned puree

#
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47 Proposed baby food plant layout
| General

(1)  The building chosen as most appropriate for the
operation is that which is an extension of the factory
8anatorium and Office, It is approx 30m x 18m with

a 10m x 6m extension into what is currently the
laboratory/office end of the block.

(ii) 1t is proposed that this area should be divided
into five parts:

(a) Packaging and other dry 'raw materials' area.
(b) 'Wet' raw materials prepsration and cooking
area.

(c) A pressurised filtered air area in which all
processing and filling/sealing of foods
‘would take place, and

(d) A final labelling, case packing and finished
goods area.

(e) An air filtration and 'blowing' plant.

(1i1) Areas (b) and (c) will require the provision of
sppropriately tiled floors with covered drain channels
in the floors.

(iv) Area (¢) will require to be clad, walls and
ceiling, with either white tiles or stainless steel
sheet - a false ceiling will be necessary.,
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(v) Entry and exit of goods or personnel into
area (c) will be via air-locks with avtomatic
sliding doors operated either by photo-electric
cell or by pressurc pad, which are, ol course,
normally sealed. Windows into area (c) will be
fitced. .

(vi) Services necessary will be:

(a) mains water for raw material thawing,
washing, cooking, jar washing and
sterilisation etc

(b) chlorinated filtered river water for
retorting and cooling and pastecurising

(c) steam at 100 p.s.i.

(d) electrical supplies in waterproof conduit
and junctions etc

(e) compressed air.

2. Baby food production and Packaging process

To be read in conjunction with Plant Layout diagram
and Key to Equipment on Plant Layout at the end of this section.

All raw maferials enter the plant washed, trimmed,
peeled and/or stoned etc and ready for use. Raw materials,
excepting cereals and supplements enter at (1) in appropriate
8/S or plastic containers. Frozen materials too large for cooking
directly are thawed as well as rinsed in (2). Rinsing and
thawing tanks can have manual or automatic control of steam
injection: raw materials should emerge at 20-25°C except such

- .




items as meat which have been pre-tempered to 25°F to facilitate
slicing. Meat, at 25 F and above, is sliced (4) as are fresh root
vegetables after rinsing. All raw materials other than canned
are then placed in baskets (5) elevated on a monorail hoist and
deposited in the appropriare cooker, (7) for meat, (8) for fruic
or vegetables, Here the necessary amount of cooking takes place
either in steam or boiling water normally at atmospheric pressure.
Cereals entering at the alternate (1) are cooked in (9) which is
provided with a permanent slow stirrer and a demountable high
speed disintegrator/stirrer for suspending finely divided materials,
and is tippable for contents to be poured into a basket or small
tank.

3. The foregoing operations all take place in normal food
factory conditions. The cooked ingredients plus rinsed and fully
cooked canned ingredients are now hoisted (6) in their stainless
stec] baskets and pass on monorail through the automatic airlock

doors operated by (11) into the area of the factory which is
supplied with filtered air under a small positive pressure, is
lined with tiles or stainless stcel, and which is as aseptic as
possible (outlined on the layout in heavy black).

4, Meat, plus some cooking liquor is tipped into the
mincer hopper (13) fruit or vegetables go the pulpers (12),
Minced meat is conveyed to (15), the colloid mill, and fruit and
vegetables to mills (14). All milled products are 'finished' to
the required fineness specification on (16).




Finished products, plus cooked cereals (weighed at
(40) ) and any necessary supplements (the latter pre-weighed
into batch requirements) are weighed into a tank /hopper which
is a part of but can be separated from (17) the weigher, The
completed batch mix is elevated automatically and discharged
into (18) the mixer, Following batch mixing and adjustment
of congistency (water, gums etc) the mix is (19) pumped to a
sieve and thence further pumped (21) to the (23) heat exchanger
for rapid heating to filling temperature and passing to the
(24) receiver tank. The filler (28) receives product from (24)
and sterilised washed and hot glass jars from (25) and (26),
via (27) an enclosed warmed conveyor, the jars are filled and
pass to (29) the steam-flow capper which closes them.

5, All-fruit products are now conveyed to (34) the
pasteuriser, then elevated (35) to the dryer (33) before
passing out of the pressurised aseptic area to labeller (37)

end case-packer (38) via the helical conveyor (36). All

other products, needing retorting, pass from the capper (29)

to the Bussc crater (30) whence crates are elevated on a
monorail overhead conveyor (6) beforc being lowered into (31)
retorts. (NB Venting of retorts is to the open air but visible
through a window.) After retorting and cooling in the retorts,
crates are cgain hoisted on the monorail conveyor and

deposited on (32) the Busse de-crater placed on the elevated
platform on which the dryers (33) also stand. Jars pass from
here through (33) the dryer and then, as for fruit products,

to labeller (37) and to case packer (38). The area under the
elevated platform and between pasteuriser and retorts gives
appropriate storage and working space (39) for the crates

and crate bogies.




If it is desired to hold prepared ingredients
overpight, they must be immediately chilled, after finishing,
to 4°C approx in (41) a brine cooled scraped surface heat
exchanger, and then stored at just above 0°C in (42).

6. To avoid loss-of filtered air, (43) nand 'interlocked
door' airlocks are provided in cold store and for personnel entry.

Fire or emergency exists are indicated (44) .

Note (1) No specific provision bas been made in
the line at present for 'Alupsk' or similar
packing by reason of the recommendations
made on this subject.

(2) An optional small cold store for chilled
overnight storage of finished raw materials
has been outlined but it would additionally
require a brine-cooled heat exchanger to cool
hot finished ingredients before storage.

Staffing of baby food plant

Section 1

Raw materials reception, slicing, cooking and
transfer Lo filtered air area

Wet raw materials in 20 x 50 Kilo original
containers to be handled each hour | man

Handling and supervising rinsing and thawing | man




Rav materials reception, slicing, cooking and
transfer to filtered air area (contd.)

Slicing and cook-basket filling

Cooking and transfer of materials to filteved
air area

DPry raw materials in, weighing etc

Scction 11

Piltered air area

Pulping, milling and finishing and transfer
to weighing operative

Batch weighing end transfer to mixer

2

Mixing sieving and hecat exchange -~ up to filler |

Pilling and capping (supervising)

Pasteuriser and dryer - automatic -~ requires
no personnel

Crating, de-crating and retorting (3 crates
each } hr or »0)

Labelling and case-packing

Goods out - general




Filtered air area (contd.)

Plant Manager ! person
Deputy Plant Manager | person
Maintenance and adjustment engineers 2 men

Qualicy control | man

19 staff
(including 2 or 3 women)

Oeneral cleaning services are extra.

All of those on specific duties have the responsibilicy

of cleaning down plant in their charge,




l.
’O
3,
..
| B
6.
L
..
9.
10,
11,
18.
13,
14,
18,
16,
17,

81.

Key to Numbered Fyuipment on Haby Food Plant layout

B8elf-closing heavy rubber doors

Rinse/thaw conveyor tanks

Conveyors

8licer

8/8 Cooking basket (filled)

Overhead conveyor (rail and hoist type)

Cooker for meat

Cookers for fruit and vegetables .

Cooker for cereals etc with normal stirrer and optional high-speed atirrer
Extractor hood over cookers

Automatic door operating mechanisms for airlock doora (fail-safe)
Pulping machines

Mincer (for meat) . i
Mills (for fruit and vegetghles

Colloid mill (for minced cooked meat)

Finishers :

Weigher with 'elevating tank’ weighing vessel

Mixer (ribbon or paddle) .

low pressure pump

Bieve (Russel or Apex type)

Pump (to supply pressure needed in 8/8 heat exchanger)

Under floor or overhead piping permitting personnel corridor
Beraped surfuce heat exchanger (ateam heated)

Receiver tank

Glasa jar de-palletiser ) .
Jar washer and steriliser '

Hoated, enclosed comveyor

Filler with header tank

Capping machine (steam flow)

Busse crater

3-crate vertical retorts with external venting, fitted for sterilisation
under water and superimposed air preasure; ventimg visible through window
Busse de-crater

Jar dryers

Pasteuriser

Elevating conveyor

Helical conveyors (down)

Labeller

Case packer .
Flevated staging providing storage/working apace for Busse crates below
Veigher station for dry additions to batchea or to cookers

Optional scraped surface heat exchanger (brine cooled)

Optional.cold store (4°C) for overnight storage of prepared ingredieats
Airlock doors with nand interlock ('aand' - computer term: both doors
cannot be opcn simultaneously)

Pire exits (emergency)

8elf-closing rubber doors - exit for empty cooking baskets
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MEAT

Trimmed, bone &
sinew-free, fresh
or 'tempered’ (25° F)

S~ A

VEGETABLES

Fresh, frozen or
canned, trimmed
& washed; blanched
if necessary,

—— A

FRUIT

Fresh, frozen or
canned, trimmed
& washed; blanched
if necessary,

—— e

/CEREALS

RINSING AND THAWING AS NECESSARY

~

P> CLEAN AIR ZONE

COOKER ! _

~8>| MINCER -—.ﬂ——-‘h FINISHER
COLLOID —
MILL
COOKER

swicenm | .O_'..L
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PULPING
MACHINE

MILL
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cooked. Ancillary
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|
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A -
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4.8 Pinancial and economic analysis
| Explanation

The full workings and explanations are set out in
detail in Appendix 1v at the end of this report.

The Baby Food Line is likely to involve an
expenditure of not less than $455 thousand with &« further
$100 thousand in the sixth year,

2. While inflation is bound to continue during the
period of the investment all workings are at current values.

The assumption is that increased costs will be offset by increased
prices.

3. Ex-factory prices

At this stage it is very difficult to deterfmine the
likely selling price of the baby foods and therefore the analyais
has been worked on ex-factory prices. Retail price wonld have to
fnclude delivery, marketing cxpcnses, wholesalers margin, and
retail margin - in all adding up to not less than 100 per cent of
ex-factory price.

Ex factory price is calculated to be $1400 per ton
and would include production of small 120 gram and large 200 gram
jars in the ratio 3:2. This would indicate individual ex~factory
prices of:

Small jar $0.168
Large jar $0. 28

s
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With our current level of knowledge we consider
these prices to be in order.

In table 4.1 we set out the full cash flow for

,& ten year period. It will be seen that the flow becomes

positive in the seventh year. The greatest deficit occurs
in the second year. It should be noted that no provision
has been made for any increase in working capital which

in practice will be necessary.

L B The discounted cash flow analysis in table 4.2
gives an internal rate of return of 14.52% which at this stage
indicates that the project should be considered acceptable and
detailed workings planned.

6. Before the final analysis in undercaken a test.
marketing operation with imported baby foods would help -
amongst other things to determine the likely retail price.
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v THE JAM MAKTING OPF.RATION AT VITAMINKA
5.1 Ceneral
1. A distinction must be made between the two baeic types

of 'jam' produced in Yugoslavia, jam being loosely defined at this
Stage as a material containing approx 6% of fruit solids and approx
612 of sucrosc or other added sugars. The two types are 'jam'
produced principally from fresh or suitably preserved whole or
nearly whole fruit, and 'marmelada’ produced entirely from fruit
puree whether fresh or preserved (frozen or SOZ) and/or pre-
concentrated or not,

2. EEC Regulstions

Under the new EEC regulations it is proposed to have
within the EEC two basic grades of jam - the normal made with a
minimum 30 - 352 fruit and the superior or 'Extra' with a
minimum of 45 - 507 fruit. This definition will necessarily be
modi fied in some instances where fruit is of particularly high
solids and/or flavour concentraticn - eg it is very difficult to
produce a satisfactory jam with morc than 25% of blackcurrants.,

3. These two classifications - Yugoslav and EEC - have
little in common except that the final total solids content of
the jams is around 67 - 687, implying a minimum total sugar
content (including fruit sugar) of around 64 - 657%. However,
the wide variability of jam composition, jam set, fruit
concentration etc etce throughout Europe at present means that
Yugoslavia is fundamentally no more out of step with the
proposed EEC rcgulations than many other countries, but in view
of these forthcoming regulations would be well advised, for
eéxport purposes, to adhere to the proposals once they are
finalised,

- a——




&, Keeping quality

There are proposals also for a 60% or less total
solids jam which could well have a fresher fruit flavour, but
vould be of inferior keeping quality and lisble in many
circumstances to a high level of spoilage unless prescrvatives
were included. A commonly used alternative here is to direct

that jams be kept refrigerated after opening, but this is not
always possible.

It is likely that in the higher grade EEC jam the
uwse of fresh or frozen fruit only will be allowed, though
canned fruit is an alternative used in some instances (eg apricot)
and may qualify,
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5.2 Raw material

', Our original brief wvas to advise on the setting up

of a jammaking facility at Vitaminka; {in the event we must

now review and coument on the relatively newly installed facility,
its relationship to market nceds, and on whether any extra
facilities are tnought to be necessary.

2. Market requirements

In the first place it must be said that in Europe the
market for low grade jams is declining: the demand is for higher
quality at a higher price. Higher 'quality’ involves as high a
fruit content as is necessary to achieve the desired flavour,
colour and texturc which best mects consumer preference, but
above all it demands characteristics in the fruit and the way in
vhich the fruit is used which over-ride and are more important
than any detail in processing or in the other jam ingredients.

Because strawberry and cherry jam were obscrved being
made, and because strawberry is by far the most difficult of the
two in achieving top quality, it will be dealt with in detail as
the example.

3. Fruit quality

For producing a top quality jam the choice of cultivar
(or cultivars, as mixtures are frequently used) is all important.
Ro added artificial colour will be permitted in EEC 'Extra' jams,
and therefore the jam colour will basically be a reflection of
the colour of the fruit used - likewise flavour will be
characteristic of the variety or varieties used, But, epitomising
the highest quality, the factor of ripencss and freshness is all-
important. If over-ripe or bruised or otherwise damaged, fruit
will not remain in large picces (or even as intact berries) on
jamming: if under-ripe it will lack colour and flavour.
Furthermore, it should be graded for size to provide a uniform
appearance and for ease in plant operation., The amount of
handling, washing etc must be quite minimal and very gentle {f
fruits are to remain substantially intact. Blemished fruit must
be rigorously excluded ou the inspection tables.

-




4. It therefore comes down to the fact that the raw
material for jamming is all-important because without detailed
and accurate control of raw material to ensure its total
suitability for the purpose intended, no plant or technique
refinements will be able to compcnsate for any deficiencies in
raw materials., .

An additional necessity for the fruit to be used is
that insofar as it is possible it should be satisfactory for
freezing and capable on thawing of producing a jam substantially
indistinguishable from that produced from fresh fruit - this
effectively to cxtend the jamming period for the particular
product. With some fruits (eg apricots) this is not currently
possible except by canning them.

5. It follows from the foregoing that it is virtually
impossible to produce really top~quality consistent jams from
fresh fruit grown 400 Kms away; such production will not be
possible until detailed control of much more local production
is arranged. This principle applics throughout all fruit and
vegetable preservation - all fresh raw materials should be
produced if possible within a very few kilometres of the plant
if highest quality standards are to be achievable. Only then
can it be harvested and processed in part or vholly at the
point at which all characteristics are optimum for the use to
which it is to be put.

6. Quality of Vitaminka products

It is obviously an individual and local policy
decision dependent on local market conditions and other factors
as to whether and when this rule is broken but it can normally
be done only in respect of product destined for the domestic or
similar market. The fact that a very good strawberry jam,
somevhere midway between normal and top-class, is being made at
Vitaminka must not be allowed to cloak the fact that it cannot
at present compete with several of the top-class specialist
producers such as Elsenham and Tiptree whose products command
premium prices everywhere.

-
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’ Prult harvesting

The escalation in costs of hand picking of fruit may
force machine harvesting, with consequent loss of quality and
limitation of cultivars suvitable for such harvesting; insofar
a8 hand picking can be retained in Yugoslavia 1t could be a
significant advantage.

8. It should be noted that a prototype machine for
harvesting strawberries has just been tested for the first time
(June 1975) in the UK. It was promising but not applicable to
a1l cultivars. Very much less promising was a de-stalking
wachine - a modified strigger - in dealing with strawberries.
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5.3 Processing at Vitaminka

8 Pruit handling

No comment is'neccssary on the fruit reception,
vashing and inspection facilities except that it appeared that
too little attention was being paid to the relatively delicate
nature of the strawberries in general handling. Cherry stemming
and pitting was satisfactory. The impression was gained that
additional training for operatives would be necessary to initiate
and maintain the very high standards necessary for top quality
jam production.

2. Vacuum pans

The jam-making operation was standard except that
3 vacuum pans each of 1000 kg capacity and producing 700 kg batches
of jam were in use instead of normal boiling pans and that this
production was all pasteurised. Total batch production or cycle
time (excluding pasteurisation), 1 hour. Assuming an actual
production of 6 hours per 8 hour shift, then annual production
based on 250 days, single shift, could be in excess of 5000 tons
whilst multi-shift working would given a potential capacity of
15,000 tons or more.

3 The wisdom of the use of vacuum pans for jam

production was queried in our original proposal and the additional
expense involved in purchase and operation of this system is still,
in retrospect regarded as probably wnjustified. The original
reasons for the use of vacuum eugipment in the jam making context
were tot

- make jam of 602 solids so providing a yield increase
of around 107

~ make jam of 'fresher' flavour than normal 67/682
solids jam

= preserve whole fruit structure more casily than in
normally boiled jams,
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The pre-requisite for making such jam was very
clean fruit of excellent quality - in the presence of heavy
bacterial and mould contamination 607 solids jams made at
low temperature can have an unacceptably high spoilage rate.
In any case, keeping quality of such jams once opened is very
low. Pasteurisation of such jams introduces another process
and makes exceedingly difficult the fruit suspension problem
= the sooner the jam sets, the less opportunity there is for
fruit to rise to the surface or sink to the bottom, and
pasteurisation lengthens setting time inordinately.

4. In the event we find at Vitaminka that jams of
normal solids concentration are being madc in the vacuum pans
so that there is no yield bonus; an additional process
(pasteurisation) is found necessary becausc 'boiling'
temperature in the vacuum pans is too low effectively
'commercially' to sterilise the product, and additionally
there are or can be settling out or floating fruit problems.
It is for the above reasons - among others - that vacuum pan
jam manufacture in Western Europe has been almest entirely
sbandoned after the initial enthusiasm for it a few years ago
- the extra costs are not commensurate with any gain of
quality there may be.

S. Residual 502

One of the 'other' reasons for the abandonment of
vacuum pan jam prodnction in Western Europe is the major one of
flexibility in use of raw material: fresh and frozen fruit is
suitable for vacuum jam production but sulphited pulp is not
unless a specific de-sulphiting operation is carried out first

(boiling in water for a sufficient time under atmospheric preseurve

before the fruit goes to the vacuum pan for jamming). The
vacuum jam process leaves an excessivly high SO, residue in jam
unless this i3 done, and the statutoiy SO limig (100 ppm in

England but less elsewhere and in course 6f reduction everywhere)

may well be excecded.




6. 8kill in jam making

A possible point in favour of vacuum pan jam making
is the fact that a more consistent quality of product may be made
by relatively unskilled labour when compared to atmospheric pan
boiling, but first class operator skill is essential always to
produce a first class product.

7. The world's topmost quality jams are still made, with
loving care, in open boiling pans, because jam making like most
of the commercial processes which have derived originally from the
kitchen, is still just as much an art as a science. Eventually,
jam quality is much more a function of the quality of the fruit
used and the skill and care used in making the jam than the actual
plant used in the manufacture. The argument could be used that
where skills are lacking the more sophisticated process minimises
the skills necessary to achieve a reasonably satisfactory product,
But nothing can compensate for skills and know-how when it comes
to making top-class product, and expericnce has shown as metioned
sbove that in the long run the open boiling pan is still the

best - and the cheapest = way of actually making the finest jams.

8. Other utilisation of vacuum pans

Before leaving the subject of vacuum pan making of
jams, however, there are two ways of utilising such pans to get
practically all the advantages of the vacuum pan without the
subsequent necessity for pasteurisation and the many disadvantages
which pasteurisation involves - financial (plant and process cost),
product-wise with delayed set of jam etc. The first of these may
also assist with the above-mentioned residual 802 problem,

-

-




9. 1f the boiling {s started wishout vacuum so that
fmitial boiling temperature is over 100 C, the necessary degrees
of sterilisation is relatively quickly achieved, Then full
vacwum can be employed until the end of the boiling at which

tige the vacuum is reduced to achieve a minimum temperature of
72°C at which temperature the jam is filled and then cooled.

Wo pasteurisation is necessary or desirable. This particular
method is indeed essential in making blackcurrant jam in vacuum
pans to burst the currants and so prevent subsequent hardening
and shrivelling of the currant skins,

0. Alternatively, the jam can be boiled as at present,
but reducing vacuum for a short time at the end of the boil to
vaise the temperature to 78 - 82°C and fill at about this
temperature. Again no pasteurising is either necessary or
éssivable,

In both cases viscosity can be controlled (assuming
adequate pectin of correct grade and speed of set has been used)
by pH adjustmenct.

1. Either of these methods could secure, eventually, a

movre acceptable jam - particularly in respcct of fruit distribution
= than the present method of operation, at the same time eliminating
the need for pasteurisation and economising on production costs.




t

3.4 Proposed development

| Objectives

Before making any further recommendations on the jam
front it is necessary to consider the three current 'jam' objectives
of Vitaminka:

= to produce 'diabetic' jams

= to produce jams of the very highest class in
which the price constraints of normal jams do not
apply, so overcoming the transport cost and high
local sugar price barriers which otherwise would
make them un=-competitive.

=~ to produce low-calorie, low-sugar jm.'

2. 'Diabetic' jams

Jams for the use of suffercs from diasbetes are identical
vith ordinary jams except that in most cases sucrose is replaced
by sorbitol. Total solids are normally still 67 - 687 and total
'sugars’, by refractomater, are of the order of 64.5 - 65%. 1If
such jams are felt to be not sweet enough (sorbitol has only about
60X of the sweetncss of sucrosc) then it is nowadays considered to
be permissible to add a proportion of fructose which has around
1402 or more of the sweetness of sucrose, w/w. Alternatively,

"low sugar' jams made with fructose and similar to other low-sugar,
low-calorie jams are sometimes offered to diabetics.

A —




3. No sucrose, glucose or invert sugar should be used

in diabetic jams, Because normally in any one family there is

only one diabetic, the unit pack size is frequently 125g - 130g

and only relatively rarcly more than 250g. This is for three

good reasons: (

(1) the cost of sorbitol makes the product much
more expensive than ordinary jam

(i1) spoilage takes place after a time as with
normal jams and is to be avoided both from cost and
quality angles, and

(iii) the scale of production is so small that unit
size needs to be small to achieve appropriate
distribution.

We are also due to consider the use of 30g unit packs
in the disbetic jam context.

4, Frequency of diabetes

The incidence of diagnosed disbetes is around § - 1%
of the population and therefore the maximm potential market in
Yugoslavia is provided by only approximately 200,000 persons,
This market will demand a variety of kinds of jam. [t is therefore
regarded as inappropriate to manufacture diabetic jams in the
large vacuum pans in batches of 700 kilos finished weight at |
batch per hour; the small open pan method for the relatively much
smaller requirement is very much more appropriate, In fact even
if diabetic jams are consumed to the samc extent in Yugoslavia as
in England, the potential tonnage required in Yugoslavia will be
only 180 - 190 tons p.a.




S. In any case, the diabetic jam line should be a

separate entity from the current normal jam line, requiring as

it does a completely separate and distinct filling and packing

line. At the same time it would be convenient if it were adjacent

to the existing line Lecduse it could draw fruit supplies from L
those which are being received, inspected, washed etc for the

manufacture of normal jam, The line will therefore require a

sorhitol syrup tank with metering pump, leading to the batching

tank in which batches are prepared; a blow over tank feeding

the jam boiling pan or pans; a jam reception tank (agitated),

a swash plate tank fitted with a slow speed agitor, and appropriate

feed from this tank to the header tanks on the glass~jar filler

and capper and/or to the Aluseal (or similar) single portion ‘
filler and scaler. It will also be nccessary to have a feed from

the pectin make-up tank on the main jam line to thle batching tank

or to have a separate pectin tank.

(NB The proposal to use a blow-over tank at this stage

particularly in view of the potential alternate use of this line
for very high quality jams.)

6. Potential consumption :

The nominated diabetic jam production is 1,000 tous p.a.
(or 4 tons/diem on an 8 hr shift per 250 working days), equivalent
to 5 kg of the jam being hought and consumed per annum by every
diabetic person in Yugoslavia. This is nearly } kg per month or
one 125 gram pot per week, which we would regard as a very optimistic
potential rate of consumption,

' in lieu of an open tauk and pump is to avoid fruit damage




1. Line utilization

However, this proposed 4 ton/day rate of production
(250 working days) could.easily be accomplished by the following ,
arrangement on one-shift working, This plant when not in use (\
for making diabetic jam would be ideal for the manufacture of
the highest class jams, and in fact has been designed to be
dual-purpose.

8. Plant required

The proposed additional line would comprise the following:

8ugar and sorbitol (and possibly fructose) make-up
and storage tanks; pectin make-up tank.

Weighing station -~ a 0 - 100 kg platform scale with
weighing tank, a circa 160 litre batching tank; a blow-over
vessel c. 150 litres; 3 slow-Loiling pans each of c. 180 litre
brim capacity; canopy for boiling pans with exhaust system;
single batch jam receiving tank with agitator; one 4/5 boilings
swash plate tank; steel work staging to carry boiling pans and
receiving tank to provide gravity flow, pans = receiving tank =
swash plate tank; one large borc pump to convey jam to header tanks
on fillerss

The calculations supporting this recommendation ares

Finished capacity of one boiling pan = 100 kg +
Number of boilings required per day = 50

Time required per boiling 50 x 20 = 20 minutes
Time required per daily production = %0 = 16.7 hours
Add additional 207 for down-time,

charging ete = 4.3 hours
Total boiiing time required = 21 hours

‘ .
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9.

Three ¥ann will therefore produce 5 tons of jam per

day in 7 hours boiling time. This gives a margin over the basic
requirement of 4 tons/day but with only two pans there would be
significant under-capacity.

10.
are!

The reasons for special detail of this recommendation

(1) elevation of pans and jam reception tank to
minimise pump damage to finished product whilst
specially vulnerable; blow over tank to accomplish
the same to fresh or preserved fruit component (s) of
the boiling mix.

(ii) stirrved jam receiving tank to permit (a) blending
of 70% sorbitol, fructose, or sugar syrup for cooling
the jam, and (b) the blending in of fresh or frozen
fruit puree and other ingredients if required for extra
flavour and quality, and (c) adjustment of pH and
incidentally of setting characteristics.

(1i11) swash plate tank holding 4 or 5 boilings with
water (hot or cold) jacket to gently keep the jam mixed
and to stop fruit separation prior to filling, to act as
a buffer tank between boiling and filling, and to maintain
and control accurately the temperature of the jam close

to the ideal filling temperature eveun if there is a
breakdown in the filling line.




Jam filling
5000 kg of jam = 40,000 units @ 125 g

Therefore filling speed required for 5.6 hours £filling
(le 7 hours less 202 down-time) is 120 units of 125g/minute and
this would demand, for example, a 4 or preferably 6 station
Pfaudler carousel or rotary filler. The same filler could, with
change parts, readily cope with, for example, a 250g or a 375g fill
of very high quality jams. For ‘'Aluseal' packs, the maximum rate
of fill per machine is 120/min of 30 - 33g units. Allowing for
down-time etc it would be necessary to have at least 6 Aluseal
machines to cope with the planned production rate, because these
machines should not be run at maximum rate and there should
always be a margin of over-capacity.

2. The desirable thing in Vitaminka's circumstances would
appear to be to pack most of the jam on a normal line and have
one or two Aluseal or similar machines in order to explore market
potential for | oz (28 gm) unit packs of jame and to become
accustomed to operational techniques etc.

13. Jam closure - jars

Steam flow closure followed by cooling, drying, labelling
and coding would be necessary; no pasteurisation. The type of
closing machine nceded for this would be either omia or white cap:
for both expensive diabetic and extra high quality jams it is
recomnended that the extra cost of white cap or white cap style
closures is justifiable. The cooler would be of the standard water
spray type using potable water.




1} Jam closure = 'Alupak' or similar

H,0, sterilisation of the packs before filling is not
used and is not necessary; 1likewise no pasteurisation is necessary,
Pilling is carried out in as aseptic a manner as possible, and
filled packs are inverted fmmediately after sealing to ensure
sterility. Under these circumstances, whether a plastic or
aluminium container is used with an aluminium 1id and what shape it
takes depends principally on cost and marketing factors, but where
intact fruit are present in the jam, sufficient depth of container
must be available. Cooling under these circumstances can be
atmospheric.

15, Alupak or Aluseal packing is particularly appropriate
for low sugar, low calo.ie jams, bccause of total unit use once
opened; keeping quality until opened is satisfactory.

16. Typical recipe

A typical jan-boiling charge for a 180 litre boiling
pan and for a medium prade jam follows. For top quality jam,
except for blackcurrants, raspberries, orange and a few other
berries where the fruit content must be lower, an additional
10 = 15 kg of fruit may be used in the charge with appropriate
reductions (based on solids content) of sugar and possibly pectin.
Also for top quality jams the glucose syrup is replace by sucrose =
for diabetic jams the sucrose + glucose is replaced by sorbitol
syrup with or without fructose:

¥
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Weight into boiling
Ingredient Composition pan

Pitted Apricots A1] whole or halved pitted
fresh or frozen fruit or sulphited pulp
and/or Apricot including stones. Stones 4] kg
pulp removed by bar sieving
during jam manufacturing.

8ugar syrup 80° Brix 43 DE glucose syrup 227 )
(70X soluble Crystalline sucrose 52.5%) 73 kg
solids) Water 25.57%)

Pectin blend Powdered pectin 6.25%7
Sucrose 31.252 10.4 k“

Water 62.502

Weight into jam
. receiving tenk

Bugar syrup
(70X soluble solids) As above 10 kg

The blend of frult/syrup/pectin is boiled to a
soluble solids level of 64.5%7 (refractometer). The addition
of the 10 kg syrup is to cool the jam to approx 85°C and bring
the soluble solids content to 65%. Fruit acids may be added
(or sodium bicarbonate) to adjust the pH to the desired
standard value between 3 and 3.5 on behalf of both flavour and
viscosity.




17. Sucrose. Syrup

It should be noted that {t is essential to have the
sucrose fn syrup form. 1f sucrose is used in crystalline form
then batch time in the boiling pans may well be 30 iustcad of
20 minutes and the boiling pans will require power-driven stirrers,
S8yrup make-up and syrup storage tanks are therefore essent iai
ftems in the jam-making plant and three storage tanks are needed:

(1) for the sucrose + glucose or invert syryp for
cheaper jams and marmelada

(i) for pure sucrose syrup for making top quality
joma, and

(i41) for sorbitol or sorbitol + fructose syrup for
diaberic jams.

The first of these three tanks may be omitted if the
plant will never be used for making the relatively low quality jams.




5.3 Process control on the proposed new Jam-making
facilicy
| Operation .

It is estimated that the jam boiling operation,

menually controlled, would require three operatives:

(1) Skilled jam boiler - to supervise the
quality and sequence of the boiling by
temperature and refractometer solids, and by
adding pectin dispersions and fruit acid, and
to add the cooling syrup to discharged batches.
He would also actuate the blow-over operation
for fresh batches.

(1) Semi-skilled ingredients supervisor - to

be responsible for ensuring the correct wveights

of each ingredient are ready in the batching tank
for discharge into the blow-over tank. Also to
supervise discharge into blow-over tank and jam
feed from swash plate tank to header tank on
filling machine. Also to prepare pectin

dispersion and syrups. Also to carry out inspection
of pulp.

(1i1) Unskilled assistant to ingredients weigher -
to bring ingredients, eg fruit, puree, sugar sacks,
syrup etc, to weighing station. To provide jam
boiler with minor ingredients. To assist with fruit
and puree inspection, dumping of ingredients etec.

To remove empty containers etc.

It would be feasible for the operation to be carried

out by these threee operatives by completely manually operated

valves,

- —




2. Automatic controls

Altermatively, it would be possible to fustall on
the plant the following control systems to minimise the risk of
faults or mishaps and to help to achieve a consisteut gnality,
It is not regarded as possible to reduce the number of operatives
vith a full control system, but if expansion of the plant was
contemplated or increase of capacity, eg by using one or more
extra or rapid boiling pans, was considered, some degree of
automation would be required if the number of operatives was
to stay the game,

3, Automatic control schedule

Plant Level Controls Action

Piller header tank Extra low - 8top filler (with over-ride)
Low Call from swash plate tank
High 8top from swash plate tank

Swash plate tank Extra low Prevents flow to filler (with

wvater jacketed with over-ride)

temperature control Calls from jam receiving tank

toomaintain jam at Low Calls from jam receiving tank

8 cC. High Prevents discharge from jam

receiving tank
Jem receiving tank Low - Closes outlet valve from jam

receiving tank. Calls for jam
batch. Prevents call from swash
plate tank.

Medium Demands metered amount of syrup
from syrup holding tank. Dlreven:s
call from swash plate tank.

Righ Allows call from swash plate tark,




Automatic control schedule (contd.) ,

Plant o Level controls Action : \
3 slow boiling Low Closes outlet valve. Calls batch
pans - bottom from blow-over vegsel. Opens pan
emptying inlet valve and closes inlet
valves on other pans.
Temperature controls i Cuts heat supply and signals to
(possibly pressure jam boiler who may (after
compens ated) checking temperature and

refractometer solids) either
satisfy call from jam receiving
tank or renew heat supply to pan
manually

Blow-over vessel Righ Closes inlet valve. Indicates
"batch ready”. Accepts call from
boiling pan.

Low Closes outlet valve., Signals to
ingredients supcrvisor and jam

boiler that further batch is
required.

Batching tank Nigh Indicates "batch ready". Prevents
discharge of incomplete batch to
blow-over vessel. Supervisor
(after ingredient check) discharge:
to blow-over vessel manually.




o e

4. It is clear that the degree to which the plant should
be automated (1f at all) would need detailed examination vith
Vitaminka in the light of the following factors:
(i) The ddditional cost of automatic process control &

(ii) The availability of suitably skilled service
engineers

(1i1) The quality and skill of the operatives
likely to be employed on the plant

(iv) Likely future expansion requirements . [

(v) The pattern of production - complete days on
one jam variety only or mixed production.




5.6 Low calorie (low sugar - low total solids) jam

1. Such jams normally range from about 50 - 60% of
total solids, with fruit.contributing the normal amount = about
6%, but even lower total solids content jams have bean produced
and sold. Such jams are not of patticularly high quality and

it is suggested that they be made on the existing vacuum pan

and pasteurisation plant. Such jams must be herwetically

sealed and comercially sterile if they are to have an acceptable
shelf-life after manufacture. Keeping quality after opening
will be very poor indeed unless a preservative or a combination
of preservatives (eg anti-yeast and anti-mould such as benzoic
acid and sorbic acid or their Na or K salts fs used). or they are
effectively refrigerated. Whether legislation is likely to deter
permit (1) such products to be called 'jams' and (2) the use of
preservatives in them in the future is a very moot point.

2, Use of pasteuriser

One very significant criticism, however, arises here
concerning the pasteuriser/exhsuster at present being utilised in
the plant. This is a single entry, single exit plant with a dwell
time dependent on its length (fixed) and on the belt speed. It
was observed being used to process canned fruit in syrup and,
simultaneouvsly, glass jars of jam.

3. It i8 not conceivable that in all the circumstances
the ideal processing time for both of these packs was identical,
Therefore, to achieve minimum satisfactory process in one it
follows that over-processing was occurring in the other.

- —



¥

' 6. Under such conditions the wse of a multi-entry
spiral (or similar) atmospheric pasteuriser would have been

' indicated in which length of processing is governed by the ,
entry point into the machine and in which simultaneous \
differential treatment of different sized packe is readily

. achieved,
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Vi FRUIT JUICES

6,1 Ceneral

1, Fruit juices, like jams, canned fruit etc, are in
quality ultimately dependent on the quality and characteristics
of the raw materials from which they are produced, The cultivars
used (in the arcas of specific farmed crops) ave important

particularly when apple juice is being considered where great

variety in acidity, sweetness, aroma ctc occur. These factors o ‘
also vary with the ripeness of the fruit and its length of

storage, Off-flavours in juices can be caused by pest, fungal

and other infections of the fruit and can arise from the

engymic changes which are the ultimate consequence either

of infection or of physical damage.

2, Fruit quality

Initial quality of fruit has therefore a major influence
on the potential quality of juice produced, and both purchasing
and insepction techniques are of paramount importance in determining
eventual quality.

3. Juice processing

Initial processing (following washing, inspection,
trimming, etc) of the fruit for juice production takes two principal
forms:

i wmilling, followed by higl pressure removal
of the juice (principally used for apples) or

ii ‘'breaking' the fruit (either hot or cold with
pectinase largely destroyed in tne first case
and unaffected in the second) and removal of
Juice from the slurry so produced, or else -
using the slurry after refining and addition
of sugar for nectar production



4, Vitaminka are very well equipped indeed for the
production of single-strength apple juice - an appropriate
apple mill in which damage to seeds is avoided, a Pucher-Guyer
press (the ideal choice) which gives up to an 80% yield of
juice, pasteurising equipment, a variety of screening and
filtration equipment all allied with both pulp and juice
depectinising tanks (pectinase treatment to reduce viscosity
and improve filtration characteristics of first the pulp

and then the juices) de-aecration equipment etc. There is
only one problem therefore in the production of bright-
filtcred single-strength juice which can be bottled,
pasteurised and sold in this form or alternatively
concentrates as dealt with below, This problem consists

in the fact that for final stability in the juice, whether
or not reconstituted, tannins and other polyphenols present
must be precipiatated by the addition of protein - usually
gelatin = and the precipitation removed by ultra-filtration
in a very high speed 'decanter' centrifuge. Such a machine
is not currently available.

5. Juice concentrations

Additionally, when fruit juices must be concentrated
for the ultimate production of very high quality concentrated
fruit syrups or (and very muck more important in terms of
export potential) for the production of concentrates tor low
cost and ease of storage, low transport cost etc prior to
reconstitution, there is one major limitation imposed by the
evaporation plant in use - it has no facility for aroma stripping,
and therefore the reconstituted product is mavkedly inferior to
the starting material and is not up to the present standards
of flavour demanded by the regular European consumer,

- a—



6. It should be mentioned here that the storage and
transport handling of fruit juices has progressed during

the past 25 years or so through the stages of pasteurised
single strength juice in high pressurc tanks, chilled and
under CO2; partial concentration of pasteurised juicc in
lower pressure (and hence cheaper) tanks, chilled and

under low pressure CO2; to high concentration of pasteurised
juice which requires no €03 but is better for being kept
chilled. This is an over-simplification, but will scrve.
This advance has becn made possible by advances in evaporation
technique by which change in flavour of juices has been pro=-
gressively reduced until now wirh the most modern methods

it is impossible for the average person to detect a difference
between fresh juice and the same juice reconstituted from a
concentrate,

7. This situation depende, however, for many juices
not only on the concentration method used but on having
initially 'stripped® or removed by fractional distillation

at atmospheric pressure the very volatile top notes of the
juice flavour and arome (mainly esters) which would otherwise
be lost during concentration, having kept this material
separatcely in concentrated form, and having added it back
when the juice is reconstituted from the 5 to 7 x concentrate,
The Alfa-laval method of stripping and concentration using

"Centri-Therm' equipment is an excellen. example of the complete

technique, an had been ohserved to scove very nearly 1007 in a

"fresh' versus 'reconstituted' test on a large panel of tasters.

.
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8. Tt has to be remembercd that, according to Fenaroli {

(Handbook of Flavour Ingredients pp 654 and 655) whilst over \
60 different ingredients contribute to apple flavour, the very \
major ones are esters based on amyl alcohol, in particular

the acetate, butyrate and valerate. Also ethyl acetate and

geranyl acetate are prominent, All of these have a considerable

measure of volatility (very low BP) and unless carefully

preserved in a closed container, volatilise rapidly, It is

no wonder then that a large proportion of apple flavour - like . [

that of many other fruits including blackcurrants - tends to

be evaporated and removed in the steam jet ejector or wet vacuum

pumps uscd on fruit juice concentration evaporators,

9 There is currently no particular reason to doubt the
efficiency of the vacuum evaporators at present used by Vitaminka
or that the product they maka is other than satisfactory as far
as it goes - this is a matter which could not be assessed other
than by inference from products tasted etc during the relatively
short time available on this particular topic at the factory.

But for Vitaminka concentrated juice products to get into the
top league of fruit juices in Europe demands stripping and add-
back of aroma, and until the neccssary plant is secured proapects
in this area are not promising. This applies particularly to
apple juice - which is after all the principal bottled, pasteurised,
straight fruit juice consumed in Europe - but is also important
for other juices,

10, Aroma stripping is dealt with in detail in the article
which constitutes Appendix I, The evaporative capacity of the
present fruit juice concentrators is apyrorimately 1500 kilos

of water/hour. This means that roughly 1750 kilos of fruit

Juice can ve handles per hour based on a high degree of concentration
and that the amcunt ef concentrate produced per hour can be from
about 220 to 350 kilos or more accoraing fo firal concentration and
initial tctal solids of the juice being concentrated. For fruit
syrups, of course, very much more than 1750 kilos of juice can

be handled,



6,2 Production of nectars
1, Production of nectars has not yet started at Vitaminka

but such products are frequently not appropriate for concentration,
and if any export were contemplated it might well have to be in

8 form ready for dilution by up to an equal volume of water,

This would not, however, involve any concentration of the fruit
Juice, as nectars are customarily 507 or wmore of fruit juice

with the top limir perhaps 757, the rest being added water and
sugar, Fruit pulp and the 'finishing' suspension thereof and

the control of pectin content are all important factors in the
production of first-class nectars, and are affected by evaporation,
freezing, heating etc in various ways. This situation has been
studied in depth in connection with tomato 'juice' which is really
a tomato hectar} but to a very much lcss extent with other fruits,
so that initially at any rate, most 'concentrated' nectars would
be somewhat experimental., An exception might be for apricots

and peaches normally produced in concentrated form on tomato

paste plant with minor modifications, but not normally reconstituted
into bottled nectars. The current limitations on distribution and
sale of nectars however do not encourage the concept of export on
any significant scale,

2. In the fruit juice area, therefore, it would appear that
one basic necessity to produce an internationally saleable apple
juice concentrate is an arome stripper to be added to the evaporation
plant, and such an addition could prove very helpful indeed in

respect of preducing other fruit juice concentrates for whatever
purpose they are ultimately intended,



3. Where normal or relatively low quality fruit syrups

are being prepared it is current practice not to include 'stripped’
aroma - je if stripping has actually taken place - and this aroma
concentrate is a valuable by-product very much necded and welcomed
by flavour and essence manufacturers. This is a further reason
for the acquisition of an appropriate stripping facility,

The other item of equipment which would assist in
production most significantly would be an ultra-centrifuge
(eg Sharples Super D-canter or equivalent) to be used for the
purpose previously described and also for other difficult clarifying
operations,

=
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Vil THE PROCUREMENT OF RAW SUPPLIES
7.1 The pregsent situation ~ fruit
1. General

For the current year (1975) it is estimated that
raw material intake will total more than 14,000 tons of
produce, the vast majority of which is grown within a
30 km radius of the factory. Details of the individual
requirement for each crop arc set out in table 8.1 from
which it will be seen that fruit accounts for about
56 per cent of the total intake,

2, The area surrounding Banja Luka is renowned for

its production of high quality fruit; cherries both wild

and cultivated together with blackberries are of particularly
good quality, lowever, one major limitation existe and that
is the availability of hand labour for picking.

3. In view of the fact that Vitaminka plans a 14=15
per cent annual expansion rate through to 1980 bringing
output up to nearly 35,000 tons, it 1is cssential that
labour problems in harvesting should be resolved as soon
as possible, The programme of expansion is also planned on
the basis that fruits will expand 16 per cent per annum and
vegetables by 13 per cent oer annum,

4, It must be emphasised that by 1980 nearly 25,000

tons of fresh or ready-to-process produce will have to be
taken to the factory,
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L Fruit production

All apricots and bilberries are bought in and it
is unlikely that production of these two crops will ever
be seriously contemplated’in this arca,
most of the strawberries have been obt
side of Belgrade but this year a local co=operative
distributed one million plants amongst its members,

There is no reason why the factory should not become

entirely dependent upon supplies of locally grown strawberries,
Indeed, it would seem to be highly desirably to reduce the
travelling time between farm and factory,

To date, however,
ained from the other

6. Peaches, apple

s and plums are available in virtually
unlimited quantities and

it is understood that there are no
problems in organising deliveries of any quantities required,
Vitaminka is the sole buyer of rose hips in Yugoslavia and
takes in supplies from all over the country, Availability
is limited by pickers at harvest time,

7. Three types of cherries are purchased; the black wild
cherry which gives a deep near-black col
from cultivated fruit and the sour or M
other things being cqual the processing quality of this fruit
is excellent, So too is the quality of blackberries which

grow wild., As far as is known no attempt has yct been made
to grow cultivated blackberries,

orello cherry, Al1l

8, Finally a large number of wild trees produce Cornell]
berries which can be madc into a jam of excellent flavour,
Also, there could be some potential for juice. Around Banja
Luka there are many alpinec/wild stravberries again of excellent
quality but its high labour requirement precludes anything more
than 10 tons being harvested each year,

our when added to iam made
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9, Co~operative marketing

All the local {ruit is picked within a redins of
20-50 kms by local farmers who deal with Vitaminka through
their own farming co-operative. There are ten independent
co-operatives in the area, The most important one is at
Prnjavor which supplies some 30 per cent of the factory's
requirements; Laktasi supplies 15 per cent, Prijaedor 7
per cent and the remainder supply 5 per cent or less. ,

to 10 hectares he and his family are also encouraged to pick
wild fruit in the woods. Other than family labour, no
other organised fruit picking takes place,

10. Although each farmer is permitted to farm up . ‘

11. The role of the co-opcrative is one of co~ordination.
In principle it negotiates a contract on behalf of its farmers
with Vitaminka, Primarily the contract mainly concerns
quantities ie that over the scason a given quantity of fruit
will be made available to the factory, The co-operative

is also in a position to stimulate farmers' interests in
groving new or better crops. Thus the co-operative acts

as a trader, as an adviser and also as a banker in making
short term credit available. Although the co-operalives

have also been integrated with the AIPK orgaunisastiou, the
current contractual negotiations will continue,

12, Collecting centres

Each co-operative has a number of collecting centres ;
ranging from 10 (Prnjavor) down to 2(Prijedor) in number, into }
vhich farmers deliver their fruit in 3-6 kg returnable plastic
trays. The co-operative checks the produce for weight and
quality and then arranges for the factory to collect, In the
larger centres there is a representative of the factory,

e N S



13, Transportation

The Vitaminka lorries visit each collecting centre
once a day and more frequently if the fruit is available,
The driver of the lorry making the collection is responsible
for the quality inspection of the fruit and has powers to
reject any tray where he considers the quality is too low,
The fruit is loaded onto canvas covered six ton fixed bed
lorries which are also able to tow a four-wheeled covered
trailer, All this work is done by hand; pallets are not
used until arrival at the factory,

14, Although the lorries and trailers are sheeted,
air bleeds are left through which cooling air can enter
during the haul, In the more remote areas there is
considerable dust on the road and as a result most of
the fruit appeared to be contaminated on arrival.

15, Identification

By the time the fruit arrives at the factory it
has lost its identity as regards both the farmer who delivered
it and possibly the collecting centre from where it was taken,
The factory has therefore been unable to assemble data which
would indicate those arcas/farmers from/which the best fruit
is picked,

16, Unloading and storage

At Vitaminka the fruit is unloaded by hand onto
120 x 80 cm four-way entry pallets and either left out under
an open shed ready for immediate processing or put into a
cool store., Thereafter prepared fruit may be sulphited or
frozen in trays in a freezing room. All movements within the
factory premises are carried out by fork 117 trucks,
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. Trays

Although it vas understood that the retunable plsstic
fruit trays vere usually subjected to a thorough cleaning regime
by dipping in an solution containing 15 = 20 ppm of free chlorine,
all were very dirty and this could well have contributed to the
visible fungal deterioration which was taking place. It is
understood that a new powered-washer will be installed next year.
We consider this item to be of the utmost importance in maintaining
quality.
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7.2 Evaluation and recommended improvement = fruit
1, General

It is significant that the greater part of Vitaminka's
future expansion is based on the assumption that there are
sufficient supplies of raw materials to keep the factory
fully supplied. During the on-site examination we were
unable to obtain any statistical data on the agricultural
structure of the area nor any indication of its potential.,

We were, however, informed that some information was
available at AIPK and that FAO had also prepared a report
on the area,

2. However, from what we have secn and heard there

is little doubt that while the true potential productive capacity
of the area is as yet largely untapped, the real problem facing
Vitaminka is whether sufficicnt quantities of tho right

quality of produce can be delivered to their factory at

the right time in the right condition so that the proposed
production programme can be maintained,

3. We consider that the real key to the problem is the
availability and willingness of local farmers to meet thisg
challenge., 1In turn, Vitaminka must itsclf sec that those
farmers co-operating with the company should be well rewarded
for their efforts,

4, We feel that this examination is best split into two
parts, The first part is to see what long=-term action should
be taken by Vitaminka and thc second part, what action could
be put into effect almost immediately, We feel it should be
emphasised that unless Vitaminka takes a lead in this matter
all impetus will be lost as no other organisation or body has
the knowledge of the problems or indeed incentive, At the
same time, however, we urge Vitaminka to alwaye take the
broader view of farming rather than solely an intcrest in
those crops it wishes to procure,




S. We see Vitaminka playing a vita) role as the means

of helping the individual farmer in the area to maintain

acceptable living standards, The link between the two -

the co-opcratives - is already established; what is now {
requires is a development of this bridgehead,

6, Long-term development

Here the essential need is to maintain if not to
increase the rural population to ensure that sufficient
hands are available to pick the crops, This is essentially
a matter of economics as has been suggested above. Not only
is it necessary to increase the actual quantity of fruit
picked per person but to reduce the costs of the operation,

7. Mechanical harvesting of fruit

In the irmediate futurc - the next five years - we
do not see mechanisation playing any part in achieving either
of these two objectives. Machinery for the picking of
raspherries and blackcurrants shows very considerable promise
but as far as we are aware these two crops have not been
grown on a large enourh scale in the arca to attempt mechanical
harvesting, Ve think replicated agricultural trials should
be established to determine the most suitable varietics to
grow for this purpose. We feel the only other crop which
lends itself to mechancial harvesting are cherries, using a
tree-shaking technique, but extensive field trials and
experiments have yet to be undertaken.

8. When mechanisation comes it will have to be undertaken
on a sufficiently large scale to make it economic. Onc question
to be resolved is whether an individual farmer with his 10
hectares will be able to put aside a sufficiently large area

of land in one block. One solution might be to persuade 3 or

& neighbouring farmers to join together in a syndicate of their
own and share costs and proceeds,




9. Another possibility is that Vitaminka should take

an active role in planting new cherry orchards, even by

making available the finance to mect the initial capital

expenditure of plants. We understand that somc interest

has been shown in such a development., While one would ,
prefer to see larger commercial plants such an investment {
scheme might prove to be highly attractive to individuals
or groups of farmers, preferably the latter, The method

of financing could be on an equal share basis;

one-third Vitaminka
one-third co-operative

cne-third individual or group of farmers : o

While labour for harvesting remains such an important
factor, the participation of individual farmers seems critical.
In order to encourage new plantings perhaps consideration
could be given to any group of farmers showing an interest
by making available land over aund above that which they already
farm in order to increase theor individual farm arecas. If
expericence of other countries is to be drawn upon, the problem
of the small size farms in Yugoslavia will have to be faced
sooner or later and the above suggestion scems highly
practicable under the circumstances.

10, In the meantime we also consider that every
encouragement should be given to farmers to cstablish berry
fruit plantations = particularly blackberries, as ultimately

the cost of picking wild fruit will become prohibitive.

We even think experiments should be carrjed out in the hills

to improve the access of the pickers to wild blackberrics.

In the densely populated parts of southern England there is :
quite a large area of common land upon which wild blackberries
thrive. Over the years thousands of pickers have trodden down
tracks through the thickets to increase the accessible surface,
We think that "artificial tracks" could be made by mechanical
slashers, It is not impossible that by paying further attention
to controlling surface water run-off and perhaps some small-
scale fertilisation as well, increased yeilds of better quality
fruit could also be .chieved,
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11, Increased yields plus faster picking rates (the
pickers would not have to walk so far per kg of fruit picked)
would help to attract a wider spectrum of potential harvesters,

12, Wild tree fruits

The outlook for wild cherries and Cornel berries must
be assesend pessimistically., However, to some extent Vitaminka
wmay have already moved towards an expedienrt solution. Ve
understand that the school holidays start at the peak of the
wild cherry season, but as yet no tiadition of children organised
into large picking teams has yet been cstablished. We are told
that 100 children can pick up to 5 tons per day. - We feel that
this approach is the only one which is likely to yield positive
results and should not be too difficult to maintain once the
tradition has been accepted. One advantage of the large-scale
approach is that over the ycars a wide knowledge of the better
yielding areas can be recorded subscquently saving valuable
child time looking for likely places. Ultimately, access to
these areas could be improved reducing the costs of extracting
the picked fruit,

13, Experimentation

We have already referred to the need for field trials
and experimentation. It is essential to determine which varjeties
give the highest yields of processing quality fruit and what
cultural practices should be adopted, It is essential that
trials are replicated on a number of sites to determine regional
variations, We think these sites should be joiutly operated
by the local co-operative and Vitaminka working in unison.

14, Extension

At the later stages we see no reason why development
trials should not be carried out on the farms of the better
grovers in an area. Example is possibly the best teacher of
all and we feel tlint the staff of both the co-operative and
of Vitaminka should be involved. It is essential for the
farmers to have confidence in the Vitaminka field staff,




15, Farmers often feel that processors are too remote
from the real problems of farming, We feel that much good
could come from a direct farming involvement by Vitaminka.
We suggest that two 10 hectare farms should be secured.
The first should be a "model farm" which should set out

to show what can be achicved if finance, experiise,
availability of market and general managerial ability

are not restrained,

The second farm should be what the "average
fellow" has to put up both by way of land and buildings.
Finance should be limited to the maximum available through
normal channels., However, the essential factor would be
the above-average ability of the individual running the
farm,

16, Vitaminka would be in a position to show farmers
exactly what can be achieved, This would mean that all
accounts would have to be made available. They could in
fact be used as the basis of a farming newsletter which
could be circulated through the co~-operatives,

17, Farmer advisory groups

We feel it is essential that Vitasinka should build
up a closer understanding of farmers' attitudes and thinking,
We also feel that farmers should be given tiic opportunity of
discussing with Vitaminka their day~to-day problems and long-
term aspirations, Ve appreciate that formal liaison exists
between Vitaminka and the co-operatives, but we would like
to sec also a means of 'grass-root' coniact,

We recommend that Vitaminka should form a "Farmers
Advisory or Consultative Group". The Group would consist of
no more than 8-10 farmers, preferably drawn from different
parts of the area surrounding the factory, Ve suggest that
Vitamnika should first identify those farzers who a-e
generally considered to be the most advanced and po-anead
and then select the group from this list,




We think the Group would give Vitaminka a two-way
means of cormunication - first, a sounding-board for future
Vitaminka policy and secondly as a means of getting
information on agricultyral develpoments back to the
farmers. The Group would therefore he technically
orientated, wherecas contact with the co-operatives is
bound to be more commercial,

18, Short-term improvements

We consider the two main short-term improvements
rotate around the quality of the incoming fruit and the
efficiency by which it is handled. The first essential
is to identify the actual farmers who pick quality fruit
and then secondly ensure that they are rewarded. This
indicates that Vitaminka must be more closely associated
with the individual co-operatives,

19, Quality premium

There are any number of payment schemes Lut they
must be seen by the farmer to be fair, However, before they
can be introduced it is necessary that quality standards
are prepared. One system wonld be to make the contract
price the middle point - ie the crop in accordance with
the defined standard, Should certain faults exceed a
pre-determined tolerance then the price would be reduced
by say 10 per cent, On the other hand, if fruit of
exceptional size or quality was brought in 10 per cent would be
added to the price.

20, In order to promote a sense of competition,
a quality league could be established amonust the co-operatives
and possibly amongst the individual farmers »3 well,
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21, Handling .

We appreciate that during our visit to Vitaminka
the weather conditions could not have been worse, but even
subject to this qualification we consider somc of the fruit
arriving at the factory had lost considerable qualicy since
picking.

22, We understand that some farmers may pick fruit and

leave it standing around the farm until a sifficient quantity is
available to make it worth their while (aking it to the collecting
centre. Two problems arise, in that some fruit may 3-4 days old
before it reaches the collecting centre, and it also becomes

very difficult for both Vitaminka and the Co-operative to

know how much fruit may arrive in any one day, The whole

problem is compounded by the fact that in any one consignment
there is a very wide range of quality,

23, Without statistical data on the number of farmers,
the intensity of production and the rate of picking of each
individual crop, it is difficult to arrive at any precisec
answer, We feel that two broad solutions may exist, and it
is even possible that they could work alongside one another
in parallel, The basic objective

24, Collection by farmers

This would be a viable propositjon if a number of
farmers would come together and agree a ro'a as to whoe
should collect from the other farms and take to the Collective
centre, Distance and problems of identification would limit
the size of the operation, particularly as horse-drawn
transport is the only means available, Ar the same time,
crop contamination by dust on rural roads wouid still remain
a problem,




25, Collection by vehicles

There would appear to be a valid case for suggesting
that closed insulated vans of 1} ~ 2 tons nominal capacity
should visit a poiut near each farm at a fixed time cach day.
The driver would be responsible for quality inspection and
for check-weighing - being assisted by a representative of
the Co-operative, A number of vans would then scrve a
larger vehicle which would take the produce back to the
factory. If nccessary thesc lorries could leave trailers at
certain points down the road.

26, Cooling

As such, we feel that the present collecting
centres could be dispensed with - in any case those currently
being used do not have any proper cooling facilities, Ve
suggest that the present road vehicles used for this job
should be fitted with insulated coutainer bodies. These
could be pre-cooled each time the vehicle returned to the
factory. If during transport the internal temperature rose
above the external ambience, filtered air would be circulated
by means of small fans,

27, Numbers of vehicles involved

"There is no reason why the tcams should not be kept
on the road 24 hours a day. At the peak of the season,
assuming full opcration, the system would have to cope with
8 - 10 tone per hour. With a cycle time of 4 hours for each
load, between 5 and 6 sets of vehicles and trailers would be
required., Each of these units would be served by two of
the smaller vans with a capacity of 1} - 2 tons.

-




1. Geneial

1.3 The present situation - Vegetables | (
|
!

The total requirement of vegetables is estimated to :
be in the region of 6250 tons in 1575, Details of the :
individual tonnages are set out in Table 8.1,

2, There are very obvious differences in the approach 1
to vegetable production as opposed to fruit production, The

reason for this is that pea, bean and potentially tomato
production is essentially a large-scale operation - completely
beyond the capacity of a farmer with only 10 hectares, The
production of these crops is thcrefore left to the Kombinats,
who can provide land of not only high productive eapacity but
also of sufficient area, Availability of finance for the
heavy investment in mechanisation would in any case preclude
the participation of the small farmers even co~operatively
organised,

3. However, as can be seen from the production
programme, there are a number of labour-intensive crops which
are well within the capabilities of farmers on the better
soil types, namely: Cucumbers/Gherkins, Capsicims, Aubergines, :
As a result the production of these crops is currently being
co-ordinated by the local Co-operatives. !

s Vegetable production

|
The production of vegetables is coacentrated within *
a 40-Km radius of the factory (really a half-circle), At the

present time Vitaninka works with two Kombinats and three
Co-operatives in the area,

5. Peas

Two Kombinats have contracted to grov peas, namely
-Romanovei which is about 30 Km away and grows 500 ha, and Srbac,
which is further (about 40 Km) and which grew 150 ha this year.
At Romanovci there is a stationary viner, otherwise the majority
of the crop is harvested by mobile equipment, there being two
machines on one Kombinat and five on the other,
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6. The tenderometer reading for peas in the field is
acceptable between 100 and 160, the lower level being aimed
for., 1In most years yields of 4 tons per hcctare and over are
expected, In the current year harvesting was delayed by rain,
which was followed by very hot spells, and the crop appeared
to be maturing very fast, It is understood that at the end of
June hail damage subsequently caused severe losses.

7. The harvesting operation was being delayed by very
heavy weed infestations indicating that not only are
improvements in cultural practice required, but spray chemicals
may also be in short supply, We also consider that the
practice of cutting the vines so far ahead of the viner is
detrimental to the quality and in future much tighter control
should be kept of this operation,

8. Green beans are grown on the same Kombinats as the
peas, At the time inspected the crop appcared healthy,
although the initial germination might have been a little
uncertain, All harvesting is undertaken mechanically,

9. Carrots were also grown on one Kombinat, the area
not being very large, The drills were about 40 cm apart

and germination had not been good, It was felt that the
plant population per square meter of land would not give the
intensity to ensure an even size of carrots. One possibility
would be to grow five rows planted 30 cm apart or closer on a
raised 'bed' of soil; we think such a layout would greatly
increasc the proportion of carrots suitable for processing.

- a—




13, The price formula for peas provides for a 10-year
guaranteed price indexed to the July 21st exchange price for
wheat in Novosad, plus a premium of 30 per cent, This formula
appeared to be working quite well, taking irto account the
maturity and yield expected from the crop, However, there
were indications that 'freezers' were prepared to pay a higher
price, and as a result the impression was created that the
Kombinat concerned was giving priorities of suppliecs to the
freezer, although in all only a fraction of the total vas
involved,

14, No chilling plant had been installed at the Kombinat
supplying the 'freezer' in question, in spite of the distance
involved, The gencral impression created was that neither
the field nor yard organisation was able to withstand the
continued high pressure of a full-scale freczing programme,
where every second counts.

15, Transportation

The harvested peas were transported in open tipping
lorries containing 2 - 3 tons., These vehicles were open to
the air and therefore considerable dust contamination could

be expected, The total ecycle time for cach vehicle was in
the order of 3 - 4 hours.,
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7.4 Evaluation and Recommended Improvements = Vegctables
1. General

We think that the problems which Vitaminka will face
in the future vith jncrcased demands for vegetables [or
processing will be much less than its problems of fruit
supplies. The Kombinats have alrecady shown that large
quantities of peas and beans of good quality can be produced
sconomically, There is now also every sign that
individual farmers, given the right encouragement, will
increase their production of labour-intensive crops.

2, In view of the fact that in the near future Vitaminka
intends to flow-freezc peas, we fecl attention must be drawn to
a number of aspects which unless attended to could cause low
quality of the final product, We must first emphacise that in
particular pea-frcezing is critical as regards the maturity of
the crop. Two factors are involved: f{irst the need to
establish a progranme of plantings which will ensure as far as
possible that a sequence of crops are available for processing,
and second the need to harvest, transport and process the crop
as soon as its optimum processing maturity is reached.

3. Agronomic problems

We feel that the present small=scale field trials
could be very considerably expanded to provide a sufficient
level of statistical replication, We feel special attention
should be paid to variety testing = particularly tlo testing
of the sced of one variety procured from different sources,
For example, in the United Kingdom, seed from America is
sometimes found to be 5 - 6 days earlier than home-grown seed
of the same variety, Such time-saving could be of eritical
importance in a difficult harvesting season.




4, As regards the present high level of weed
contamination in the crops, we feel that rotation cultivation
and the judicious use of spray chemicals would soon reduce
the level of infestation to acceptable levels, Certainly
this year's harvest was being made very difficult for this
reason, Perhaps specific attention should be drawn to the
fact that many of the "weeds" were in fact germinated grain
left by poor combine settings during the previous harvest,

S. Organisational problems

We have alrcady referred to the indeterminate level
of field organisation and control = which in fact appeared to
differ greatly between the two centres where peas were being
harvested. With the exception of two machines, all the viners
appeared to be well maintained and threshing performance was
very good, with virtually nil losses. Wec suspect that with
the limited period of time available for harvesting there was
insufficient viner capacity - nevertheless the viners seen at
work were wot fully stretched.

6. The only communication betwcen field and processing
plant was by telephone - and this some distance away from
the centrc of operations, We consider that it is essential
that a radio-telephone network be established, Bet ter
communications will Jo much to shorten the gap between
harvesting and processing, The programme co-ordinator, by
knowing the actual harvesting rota - the position of every
transport vehicle - can then give directions to obtain
optimum performance,

- -




7. Further training

We fully appreciate that Vitaminka is trying to
build up its own traditions and experience in this very
difficult subject, We consider that some further training
of the Kombinat managers and senior proeurement staff of
Vitaminka is called for, and accordingly rccommend that a
2 = 3 week study tour to examinc commercial freezing
operations in other countries should be undertaken next year,
We suggest that visits to Holland the UK would provide a very
comprehcnsive background to current organisation and technieal [
development, The Yugoslav harvest is earlier than those in
both the UK and Holland, and therefore the potential clash of
interests should be overecome satisfaetorily,

8. The study tour should include the following aspects:
= Current agronomie practice

= Agronomic research and development
= Co-operative organisation of production

and harvesting ¢
= Commereial organisation of proeurement and
harvesting,
9. Relationship with Kombinats

In future ve feel that it is essential that any one
Kombinat should only make contract with one processor for any
given crop - unless prior agreement is obtained from all .
concerned, 3

10, Transportation

At the present time we think that the transport
requirenent is Leing satisfied. At present wve do not think
washing aud cooling plant should be installed at each
Kombinat, but if for any reason the time between harvesting
and proeessing camnot be reduced through better organisation,
such an investment may have Lo be made,




11, New products

Production of ‘a number of new crops for processing
were discussed during our visit,

Green Runner Beans - this is a highly labour-
intensive crop and therefore suitable for small farmers.,
The beans have to be grown on wirework to give sufficient
height and no mechanisztion is possible. It is a very
popular vegetable in the UK, fresh or frozen - but because
of labour costs is slowly pricing itself out of the market,

Calabrese - especially in the frozen form is very
popular in most frozen food markets of significance.
Calabrese of very good quality is grown in Italy, and we
see little reason why production should not take place in
Yugoslavia,

Maize - The market for the canned product seems to
be expanding, but because of brand dominance in western
markets (Green Giant) direct competition should be avoided.
Vitaminka could perhaps offer and contract to pack on behalf
of a major company, Currently the Dutch scem to domjnate
the frozen market,

A Mushrooms - We understand that there is no large-
scale production of this crop in Yugoslavia. All other
things being equal, we can sce the obvious advantage of
having available a crop which could be processed in the winter,
The processed market for this product has in recent years been
very well develeped, and we therefore consider that the
investment study should include study of the market
situation, particularly if an export programme is to be
underteben,




7.5 Reception, Handling and Storage of Intake Produce
1, General

All produce arriving in trays is off-loaded by hand
onto pallets which thereafter arc moved by forklift trucks.,
Although Box pallets are available, we understand that these
are only used for produce after dcep-freezing or for applles
in the environmental store.

2. We think attention should be given to sending the
road vehicle out with pallets, so that the pallets are loaded
with the trays of produce while in the lorry. This would
enable a fork-lift to be used for off-loading at the factory,
thus incrcasing the rate of vehicle turn-round and lessening
labour requirements.

3. In the case of closed vehicles, as recommended for
handling fruit, a roller=conveyor floor can be fitted.

4, Movement of prodiuce

We think that it is essential to keep incoming
produce out of the sun, even at the expense of slightly
increasing the cost of handling.

S. Storage facilities - intake

Space in the reception arca for incoming produce
is at a premium. Dry goods now stored in the open will be
taken into a new building under construction which will help
to increase the parking area. It is our view that if the
incoming produce is 'graded' into pallet loads in the
production area, the speed of unloading the vchicle and the
allocation of produce for immediate usage and storage will
enable much faster turnarounds, At the prescnt stage,
therefore, we do not see any need to increase the existing
area of shedding.

-



6. Cold Storape

Vitaminka has plans to increase the capacity of
cold storage by 1,000 tons, making 2,000 tons in all,
We understand that the existing capacity is under great
pressure at present, When the Baby-food line is in full
production up to 500 tons of prepared raw material well be
required to be storod: this will effectively utiiise half
of the capacity now being contemplated. Our view is
that all 'finished' products, e.g. frozen Lerry fruit for
export, should be stored for only a rhort time on the
Vitaminka site,

7. In view of the high cost of new cold stores, it
would be desirable to hire capacity in, say, Zagreb, for
finished products, rather than create new facilities. In
five years' time the current plans should have been brought
to fruition, and it will be easicr to determine any shortfall
in capacity, Our vicw is that the cold storage facilities
at Vitaminka should be utilised for new intake, and that
finished products should be stored, and if uecessary
repacked, near the main centres of distribution or export,

8. The proposals which we put forward for the
re-organisation of the jam production permit the continued
use of temporarily preserved pulp with 802, This in itself
will help to reduce the need to keep large stocks of frozen
fruit for re-processing into jam in the stores. This again
emphasises the advantage of the open-pan method of producing
jam, as opposed to the vacuum process. In view of these
factors, we confirm that it would be unvise to commit a

very substantial financial allocation to construct new frozen
capacity until a much more definite need can be shown,

—
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Vil General Orpanisation and Administration

8.1 General
1. We were invited to recport on and make recommendations

on the organisation of Vitaminka. We have interpreted this
in its widest meaning as we feel that the management of
Vitaminka would not only wish to have a free expression of
view but would also wish to have some means of interpreting
and evaluating our opinions.

2. First, we must emphasise that with the time
available in the project area it would be impossible to

give a full financial and management appreciation. We

also suggest that the criteria upon which our comments are
based may not take into account the fact that those Vitaminka
would have chosen in the same circumstances may be very
different.

3, Our approach has been to undertake a management audit
which examines each function performed by the company and to
avard points depending on the degree of success or otherwise
achieved. Each main business function is separately evaluated
and is given a veighting on its relative importance. The.audit
selected has been based on a method of evaluation developed
by the American Institute of Management as a comparative guide,

4, Management Audit Rating Table

Optimum Minimum rating

Rating for excellence
Economic function 400 300
Corporate structure 500 375
Health of earnings 600 450
Bervice to stockowners 700 525
Research and development 700 525
Directorate analysis 900 675
Fiscal policies 1100 825
Production efficiency 1300 975
Sales vigor 1400 1050
Executive evaluation 2400 1800

Total 10,000 7,500

-




1t will be seen that each function is given a
relativity to the next., However, all points are scored
on an entirely subjective basis. Each of the above items
are given a main heading’ as follows:

8,2 Economic function

"What is the evidence that Vitaminka renders an
essential service well and has dealt fairly well
with all its public over the last ten years or
more?"

1. The company was founded after the last war, to
process locally produced fruit and vegetables for: both home
and export markets, Following the earthquake in 1569 the
company suffered an immediate sct-back. However, with
emergency finance the premises were reconstructed and
production continued and expanded.

2, Throughout its history, with the above exceptdon,
the company has shown a steady growth by developing its
range of products to meet apparant home and export demand.,

3. The company would appear to have been soundly
managed since its inception and any changes that may have
taken place have heen as a result of natural expansion and
the need to redefine job responsibilities.

4, Vitaminka is by far the largest food processing
company in Yugoslavia with strong market domination in Bosnia
and the north of the country, The company's products would
appear to be competitively priced and sell well provided that
8 place on the shop shelf can be secured.

- -



L In 1972 total sales reached $8 million; these fell
to $5.5 million in 1973 but recovered to $7.5 million in
1974, As an employer Vitaminka is one of the largest in

the area. However, much of the employment is seasonal and
as yet out-of-season cmployment has been slow to develop,
The management is very conscious of this nced and are doing
their best to make the necessary adj ustment.

Vitaminka therefore plays a significant part in
keeping the nation fed, but recently foreign exchange earnings
have been very small indeed and are unlikely to show any great
growth over the next five years.
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8.3 Corporate structure

"What is the evidence that the company has good
lines of communication and that cvery executive
clearly knows his responsibilities and authority?"

1, Vitaminka is currently undergoing a period of
reorganisation at management level, Our comments are therefore
directed towards the new situation rather than the past,

2, The new organisation chart is set out in overleaf
from which it will be scen that the company is divided into
"production” and "service". However, all division report
directly to the General Director, and each is headed by

a divisional director., The only variation is that the
Production Director is responsible for both warm and cold
processing but delegates responsibility for cold processing
to his deputy. Elsewhere we have recommended that the Raby
Food processing mit should be completelv self contained, and
thercfore a new divirion should he created.

3. Details of the functions undertaken within each
division are set out in table 8.1. We have noted that in

the new organisation provision has been made {or a Development
Division. Had such a move not been made we would have
recommended it in this report. We consider that the formation
of this division is essential to the future health of the company,
We would, however, like to see one additional function included
in the division - namely Opcrations Rescarch., It would appear
tp us that the highly trained staff in this department should
offer a "consultant” service to the other divisior. We do not
understand why this division should be classified as production
when its function is purely service, This, however, is an
internal matter,

R
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A

PRODUCTTON DIVISTON

Department

1.

2,

3.

4.

5.

Development

Warm Processing

Cold Processing

Maintenance and Energy

Transport

ADMINISTRATION DIVISION

1.

2,

4,

3,

Commercial Section

‘.
.

Financial

Staff and Legal
Planning and Analysis

Raw Material

Main functions

Market development and research
Product research and development
Agricultural research and devclopment
Economic and financial programming

Technical service

Production

Quality control

Operations planning and records

Production and storage
Machine service and maintenance
Technology and calculation

Maintenance and servicing
Energy service, steam and power
Operations planning and records

Internal transport
External transport
Operations planning and records

(a) Sales: field sales services;
storage and despatch; book-keeping
and sales analysis

(b) Purchasing: supply offices;
storage service

Financial operation and control
Book--keeping

Legal and general services
Personnel
Restaurant /canteen

Statistics and information
Plan and analysis
Wages and calculation of income

Purchasing
Storage service
Book-keeping and calculation
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4, The direction of the company cannot be directly
compared with that found in say a capitalist company in

the USA; the difference being that the workers in Vitaminka
substitute by right of law the shareholders of the company,
although they have no shares as such. They can vote cn all
matters of major policy and indecd upon the appointment of
directors. All decision of the board are taken under
sufferance ‘of the workers.

S, In essence the board of directors agrec a plan
annually which defines their work pavameters. The Gencral
Director acts as chairman of the board at meetings and is

the official representative of the company at outside
meetings, //

6. Production is divided into warm and cold processing
but otherwise it is considered that the profitability or not
of each product linc i not immediately appareut to those
responsible for its sijpervision or to the company's directors.
The reason for this is that the individual product costings do
not charge specific process costs to each product but spread
all overhead and operating costs over the total production,

The above comment may create the impression that
Vitaminka is lax in planning and financial control. This is
not the case, The planning and overall control functions are
excellently executcd and at all times all exccutives are aware
not only of the performance ol their own division but of the
company as a whole. Nevertheless we feel that we must draw
attention to this significant area of individual product
profitabilicy,

- .
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8,4 Health of earnings

"What isthe evidence that the company has shown
real health of earnings in the last ten years
in terms of its potential within the industry?"

1. Capital share

In 1974 the company was valued at about 100 million
dinars ($5.9 million). Investment was split almost equally
between fixed plant and equipment and buildings. As at 1975
Vitaminka had been financed as follows:

Long~term bank loan 707
Own capital 0%

After the 1969 earthquake when the factory was

destroyed the whole operation was totally refinanced. Therefore

the above position is after five years of loan repayments,

2. Working capital was raised to 30 million dinars
($1.8 million) in 1974, This was due to inflation and also
to the fact that major customers were extending the period
normally taken for settling accounts - a situation which
has not been resolved ~ and a further application has been
made for a loan to increase working capital to 40 million
dinars ($2,35 million).

3, Long-term financing is usually through the Federal
Authority for Reserve together with the participation of a
local baunk usually in the ratio 60340, However, after the
earthquake Vitaminka was able to draw upom a special reserve
fund for the reconstruction of Banja Luka,




6, Interest rates

Because of the problems after the earthquake Vitaminka
vas given a longer period to repay long-term loan and was
allowed 12 years instead of 8-10 years. Interest rates vary
from 32 to 81, the short~-term loans being charged at a higher
rate. The interest rates charges against each amount of
capital are as follows:

Capital value Interest rate
602 k¥4
20% 5.5%
207 82

It is anticipated that new project botruwit;gl will
be charged at 5 per cent in the future,

5. Puture investment

Over the next five years 100 million dinars ($5.88
million) is to be set aside for new investment in processing.,
Of this total some 60 per cent will be spent on machinery
and equipment,

6. Return on investment

Total income over the next five years will rise to
360 million dinars ($21.2 million) and an 8-10 per cent net
profit is anticipated, 1In 1974 when turnover was 180 million
dinars ($10.6 million) profit was 5.6 per cent on turnover -
fe 10.1 million dinars ($600,000)., This was lower than planned
but 1974 proved to be a difficult year, Also, following the
earthquake, profitability has taken time to build up, mainly
due to the high level of loan repayments. Net profit on total
capital employed is therefore 7.8 per cent,

Notet Vitaminka released copies of the accounts which are
forvarded under separate cover. An undertaking that all
financial documents would be treated as confidential was
given,




7. It is not possible for us to compare the performance of
Vitamika with other food, processors in Yugoslavia. FEvery

month Vitaminka scnds to the Institute of Economic Expertise

in Beograd a report of its financial results. In return

the Institute prepares a quarterly bulletin comparing the

performance of each company - this data is coded so that :
theoretically individual companies cannot be compared, l

8. The final assessment must be that Vitaminka has
achieved the financial objectives it has set itself, The

company would appear to have no problem in increasing its ‘ I
borrowings.

s

e
3
8




C-104







MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF  STANDARDS 1961 A




5,3 Bervice to stock owners

"What is the evidence that the company has
gained its stotkowners co-operation and

support by keeping then well rewarded and
well informed?"

1. In view of the structure of the company this part
of the audit was almost iwmpossible to complete in this form,
As vas said earlier, the established shareholders of the
company are in effect those who actually are employed.

2, In Yugoslavia each company agrees how profits
should be distributed, having first paid off loans, interest

payments, local and federal taxes and above all a provision
for future investment. Having agreed a level of base salary,
should the company make a loss the base salary is reduced

by up to 20 per cent, On the other.hand, there is a wide
range of incentive and bonus payments, A bonus is paid

to permanent and casual staff if the target has been
exceeded either by using less staff or through increased
output,

At the end of the year bonus payments and share
of profits should amount to 25 per cent of L~ total
remuneration, Therefore, unless a profit is nade salaries
are likely to be reduced by up to 40 per cent of the usual
take home pay,
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The permanent labour force is as follows:

Workers in dh:ect production 21e
Mainistration L} ]
Others »

Total 37

‘——

Large numbers of casual workers are also employed
particularly during June, July and August when the factory
is at its peak production, At these times more than 300
casuals may be employed making a total labour force im

excess of 800,

4 Vitaminka has been able to pay all workers the
previously agreed level of profit share, and at no time
has the company experienced any difficulty im recruiting
either production or service labour,
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8,6 lnurgh and devolo&ut

"Wwhat is the evidence that the company has done
everything possible towards research in
management, production methods, marketing

and diversiticziion?"

1. The only true research activities have been in
the field of new product development, basically recipe
formulation, The new Development Division currently
being forms would in most respects scem to anticipate
the major criticisms we would make in this specific
area, We consider the separation of product formulatiom
from routine quality control highly desirable as the
two functions are very diffcrent. Problems arising

t rom production quality contrel would othervise be

pushing the longer-term development of new products
into second place.

2. By management research we mean the study of work
and the necessary evaluations to promote greater efficiency,
Elsevhere, ve have referred to this function as operations
research. In our opinion the greatest outstanding need at
Vitaminka at the present time is an on-site detached
evaluation of each activity, to determine whether it is
wecessary in the first placej if the present approach

can be improved either by changes inm the process or the
addicion of further investment; and finally a measurement
of the optimum performance that should be achieved,

We emphasise that this activity should be taken inte
every divirion of the company, Consideration should be given
to seeking outside technical assfietance as regards the training
of the Operations Rescarch Officer. In the short term we
vecommend that U,N.1.D.0, should be consulted as regards the
temporary appointment of a Production Adviser with wide

experience of the foud inudatry to help in the reorganisation
recommended {n thir reporc,
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3 Again no market or economic remearch has been
undertaken and wve consider the company's performance has
suffercd as a result, We emphasise that market research
is essentially a dynamic.eubject and in consumer markets
must be supported by sufficient funds so that the necessary
field work can be undertaken. We also move that there is
litele information in Yugoslavia on consummers shopping
habits. Continuous audit information provided by such
companies as Nielsen in the West enables a close monitor
to be maintained on own and competitors sales, stock,
position etc. We suggest Vitaminka takes the necessary
action to promote this activity,
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Birectorate -n;alxnis

"What is the evidence that the company has
selected a proper sised board of capable men
of integrity - with outsiders on the board
passing on such matters as salaries, bonuses
and pensions?™

1. Again we appreciate that this definition may be
more appropriate to a capitalist organisation. Nevertheless
we feel some useful comparisons can be made,

t As vas stated carlier the board of the compamy
comprises the directors of the production and service divisions,
There is no external director associated with the company, Omn
the other hand we assume that with the formation of AIPK vhere the
Gemeral Director will be representing the company thus creating

a valuable two-way exchaunge of information.

s, Buring our discussions in the project area we had the
opportunity of meeting most of the key directors. Without
exception we were impressed by their keenness, knowledge of
their specific diccipline and above all a determined loyalty
to ensure that Vitaminka succeeds,

4, We identified onc area where we feel there are

some shortoomings, Vitaminka has a broad or lateral nanagement
structure and therefore much has to be left to the individual
initiative of each director, We felt that where short-cominge
were apparent in one direciotr's division, the other directors
vere umiilling to recognise and comment on. We think 4¢ {s

a matter of irmportance thar directors shouid Jevelop a more
eritical approach to their everyday work and rontact with

their colleagues as a déficlency in any one division affects

all the others.

3, There would appear to he a reasonable spread in ages
across the board and therefore it would seem that continuity
for the future is assured.

|
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1 policle

"What is the evidence that the company handles
its capital well in all areas under all
civcumstances?”

1. Ve have insufficient information to produce historical
background but even if available recent performance was
greatly upset by the 1969 earthquake,

3. We consider the level of business planmning and
budgeting control to be of a very high order, Details of
the performance of each shift are analysed not only as a
msens of financial comtrol but to caleulate the bonuses
due to the workers, )

L Before the start of every week a detailed productiom
programme is circulated setting out the work progrsmmes and
voquirements of in-puts - {e rav materials, cans, jars, etc,

Rvery day a production ounuéy of the previous day's
work is prepared and circulated, This document records the
levels of efficiency obtained at eech shift and for each product.,

Timally, & monthly summary of actual performance against
the levels of efficiency obtained at each shift and for each product.

If during the analysis of the month's statistics it
fs found that there have been increases in planned costs an
famedinte enquiry is held to determine the reasonm.
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4, Many of the individual directors hold informal
meetings with their staff each morning to discuse general
day~to~day matters. Every month there is a formal
wmeeting to discuss the overall management and performance
of the company. However, there is usually an unofficial
meeting of directors every week.

L Within the overall concept of the company's
financial structure adequate provision is being made to
create sufficient reserves to cover the increased
teplacement costs of plant facilities over and above the
depreciation charge against earnings. Inflation accounting
as such is not undertaken but those responsible are aware
of the problenm, .
6. It is anticipated that future expansion will be
financed by own reserves and from the Federal Authority
for Meserves, together with supporting loans from local
bamks, We draw attention to one small problem area,

A large proportion of the Vitaminka equipment is
purchased from abroad with hard currency, Also no

tin plate is manufactured in Yugoslavia and again this
requires an annual allocation of hard currency, To
offset this demand, it will be necessary for Vitaminka

to imcrease foreign exchange earnings. Unless this

can be done the company could find itaelf having to

wait for {ts currency allocation,
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8,9 Production efficiency

1. We have no comparative data for the productivity
growth per worker, but compared to plants operating in
Western Europe therc would appear to be very high levels

of manning. These arc, however, of fset by the fact that
lsbour is much cheaper. For example, the cost to the factory
of labour per hour is as follows:

foreman 35 dinar/hr ($2,06)
group leadexr 21 dinar/hr ($1.24)
skilled worker 19-20 dinar/hr ($1.12-1,18)
unskilled " 13 dinar/br ($0.76)

2, In the future the company plans a 10 per cent

increase in overall employment, This will be 4 per cent
less then the increase in production for the same period,
We understand that this future projection is bascd on
past trends,

3. The factory has established quality control
cedures both for the fresh and processed products
ring our visit {t was apparent that intake quality
control examinations had to take into account the overall
lov quality of the produce because of the poor veatker
conditions. Consignments were being accepted which in

our opinion would otherwise have been rejected in a normal
year,

As regards the finished products, all tests were
being undertaken in the factory except for micro-biological
exsmination. No consignment could leave the factory until
the results of this test were known,




6, The company haa not been subjected to labour
disputes of any magnitude and in view of the participation
in the company by all workara vhy should there have been?

L K A fairly flexible approach to production schedules
has to be kept because of the high degree of seasonality of
the produce. However, on the long-term basis we feel that
the presence of a market research executive soon to be
appointed will enable a tighter liaison betwcen sales
forecasts and production schedules to be maintained,

6. We have already drawn attention to the fact that
the individual profitability of each product is not readily
apparent because of the method of analysis chosen. This

fa a serious short-coming particularly as we feel aome
rationalisation of products and/or pack types and size
muat take place if the factory is to become more efficient,

7, We feel that the axisting procedures for job
evaluation and merit rating are not sufficient ly definitive
and must be improved upon, During own investigation we were
unable to obtain details of job specifications and as a result
we are of the opinion that much greater attention must

be given to the service side of the enterprise in the

future,

8. ‘We consider that the productive efficiency was
being affected by poor quality maintenance. There appeared
to be no formal planned maintenance routine and on occasiona
machines in line service were obvioualy out of tune for lack
of vital attention,
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KR We have also been highly critical of the poor

hygenic standard throughout the factory., Although routine
washing down procedures were theoretically in existence
they were not being adhered to. We regard this as the
most serious area of criticism we have had to make, The
fact must be stated that as long as the current standards
of hygiene are in existence products from the factory will
be totally unacceptable to a number of leading retailers
in Western Europe,
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8,10 Sales vigor

"What is the evidence that the company handles
its sales problems aggresively, ethically and
effectively?"

1, Because of the system of distribution in Yugoslavia
vhereby the wholesalers buy and distribute only to their

own shops the company only has to deal with a relatively

few customers, All export sales have to be negotiated
through a central export agency,

2, Overall, some 64 per cent of Vitaminka sales are
in Bosnia but good markets also exist in Croatia and 8lowenia,
Because of the increasing costs of transport, markets further
afield become too unprofitable,

3. The company does not regularly rely on market research
field work as a means of estimating demand for its products,
Howvever, a number of macro/economic commodity reports have
been prepared in the past,

4, Market price is first theoretically calculated and
then a price is fixed in relacion to other products. In jams
for instance Vitaminka aims for the premium end of the market,
However, the wholesalers are in a very strong position and
would often appear to take the initiative. This is a position
vhich is of much concern in the company,

L To date advertising has been limited to trade journals
enly, but it could be that a consumer advertising programme
might help to break through the "wholesale barrier”, Vitaminka
have opcned werehouses in Zagreb and Rijaka where retailers can
themselves collect their deliveries on a cash and carry basis,
which is helping to greatly expand turnover in each area.
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In ovder to achieve a higher level of sales
Vitaminka vill have to hecome more competitive and agressive
in those markets it can best serve, 1In this adynamic programme
of merket research vill be the essential precursor,
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v 1 xecutive evaluatio

(a) "What is the evidence that the company nov has a good
executive staff at first, second and third levels?"

o) “What is the evidence that the company locates men of
integrity, ability, and industry and then utilizes
every sound means of vecruiting, training, developing
and advancing these men as well as semarating those who

do not measure up to their jobs,"”

(¢ “What {s the evidence that the company has built a strong
wnity of command that will undoubtedly continue beyond
the term of the incumbent president?” -

b All executive appointments are filled by means of open
oompetition. PFirst the appointment is advertised and a short list

of suitable candidates prepared. These candidates may be asked to
prepare in writing a detailed programme as to how they would approach
the job. Finally each senior candidate is interviewed by the Board,
and an appointment is offered. The successful candidate will then
be confirmed in his appointment by the Collegium of all workers.

1. We noted that there were no executive training programmes
in existence, a shortcoming which we feel might be roctified in the
near future. Likewise at top management level no arrangements had
beén made for this activity to be pursued. However, in this case
we feel that the more imediate requirement is to increase individual
experience through study tours, preferably out of Yugoslavia.

L % Because of the level of management structure of Vitaminka
and the defined methods of control which are in existence, the
problem of executive succession is possibly not so important as
with a more pyramidal structure. We have gained the impression
that saafor appointments would in most cases be made from outside.

: 3
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8,12 Conclusion

B We set out belgw our numerical evaluation.

Roonomic Punction
Corporate Structure
Realth of Rarnings
Bervice to Stockowners
Research and Development
Pirectorate Analysis
Flscal Policies
Production Efficiency
Sales Vigor

Enscutive Evaluation

Total

b AR G G S e

3 SBEasEssEy

t In wndertaking this emercise we have tried to give a
enuine appreciation of our views and have awarded high scores
for what we consider to be good, just as we have had to deduce
points for those aspects we feel should be fmproved,

b B In several years time we would expect Vitaminka to

score at least the minimum rating for excellence, which we

think should be the basic criterion of any smbitious and go-ashead
organisation.
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Riema Lacovrory and Recontizn in Lisuld
Foods llnrinm Cc ~nnten 4 Dpvi
Ay L, an d\s FLE TR ' folas
oods Luring G ~ontretion and Drying
- r " N
Part 1 Vincoscos

Chaim H. Mannheim rro and Nehama Passy msc

Tha arotmatic quality of a food is dutertmined by the bouguet and strength of a canplex mixture of velatile
odarous compounds. During pracessing many valuable compounds are lost with water vapours. This paper
reviews the process of presorving or maintaining the typical aromatic bouquet,

N the process of concentrating or dry-
ing of foods. such as fruit and vege-
table juices, mitk and coflee, many
volatile components are removed with
the water vapours (Fig. 1). These
volatiles. which are present at very
low concentration fie ppm  of ppb
range), constitute the spocifie aroma
of the food which is the characteristic

3. Fortification of the final product
with natural or synthetic essences
in stabitized form.

Aroma recovery processes duwring cen.
contration .

in the econventional systems  for re-
covoring wvolatile flavours, the feed
material, which is sn aqueous sotution

contalning volatiles, is eubjacted to
heat to veporize part of it. The result-
ing vapour fraction, containing water
vapour, volatile flavour components
and non-condonsable gases, is separa-
ted from  the iesidue (the stripped
juice) and condensed (Fig. 3). The
vapour fraction (s then passed tn a
systom for concentration of the voiatite

Quatity that distinguishes ona fgod
from another and often determines its
quality and consurer acceptabitity,
The aroma compounds consist eof
esters, aidehydes, ketones, alcohois,
mercaptans, amines etc and they vary
in their sotubilities, boiling points and
molecular structure.

During concentration and drying, be-
side atoma iosses, changes may ogecur
which affect the “aroma’ quality of
the product. The appearance of a
‘'cooked””  Havowr or an oxidised
favour are examples for detrimental
changes. On the other hand the
development of dimethyl sulfide dur-
ing tomoto juica concentration is con-
sidered to be a desirable change!,

FRESH ORANGE JuliCE

TRerId Juice

The principal processes existing to.
day in the food industry for presery-
ing or maintaining the typicai aroma
bouguet are:

1. Recovery of the aroma by remaving
it from the food before or during
the evaporation process and con-
centrating it into an essence. The
tssence has to be rcincorporated
nto the final preduct in the right
propoition, so that the product will
be ecceptable and in such a fashion
that losses during storaga will be
minimized. Examples of such pro-
cesses, which will bs mentioned
here are: evaporation, gas stiipping
oxtiaction nd adsorption,

- Retaining the arama in the produet,
or a portion ef it, during the water
removatl process. Freeze concentra-
tion, reverse osmosis and centri-
fugal separation are examples for
such processes.

CoOLuUMN BOTIOMS

AROMA BOLUTION

C)Dr Manntesy is Prefessor of Food
Technolegy in the  Departinent  of
Food &ry. wering and Biotucknology,
8t the  Tuchnion -lstae!l instiytle of
Techiiclugy in Haita, lsraal,

IMrs Pascy iy workirg as  research
tigineer an the Food Invustries He-
search  and Development Ststion at

the. Technion Rescarch and Develop- Fig. 1. Meadspace gas tiquid chramatogram of oiange juice strasms ducing con-
ment Foundation, Haifa, Isriel. contrath

’ocoua Siochemiswy, Moy 1975
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FEED ——+] PREEVAPORATION|—-02rs._and

STRIPPED LIQUID

non-condesable gases

AROMA -

CONCENTRATION

conc. aroma
(ESSENCE)

!

BOTTOMS (WASTE)

Fig. 2. Schematic diagram of aronma 1ecovery process.

flavours to an esseico, so that it may
be added to thc finai product.

Fractional distillation, stripping  or
axtraction are forins of aroma concen-
trstion. Usually, the aroma is con-
centrated 100-160 foid, i in a
voiume corresponding to 1/100-1/160
of its initial volumo,

The choice of the evaporation pro-
tess depends on the nature of the
food and the aioma. il the zoma is
generated by hceat (as in cooking of
Pouitry, meats, veaetables, soups, cle.),
snd the products are not heat sansi-
tiva, stmospheric  avaporators or
vacuum pans may be used. it the
praduct and the aroma are hcat sensi-
tive, such as In citrus and tomato
Miccs, coffce, milk, etc., evaporatora
with short residence time and iow
teniperature - are used. Viscous pro-
ducts which tend to foui the heat
transter area riced speciaily designed
Ovaporators, such as wiped film,
spitated  film or scraped surface
Sveporators., The subject of choosing
an appropriate evaporator for various
foods is reviewed by Thijssen’ and by
Mannheim and Pasay.

Theerstical bockground

In any aroma recovery process the
aroma is transteired from ths liquld
food to anothor phase. This second
phace may be a gas (avsporation, gas
svipping}, a iiquid (liquid extraction)
or a aolid (adsorption). Tho diiyte
aroma must be concentrated so it can
be incorporated back into the food.

The separation of an arcina com-
ponent can be achleved oniy it ity
distribution in tho twe phases (the
food phase and the aroma containing
phese) is diiferent, This difference is
xpressed thermodynamicaiiy by the
selectivity fector - 8,

y/n
t] W8 e

v./x
whars v and x. are tha vapour-phss
mote fractlon aud tiquld mole fraction
of component | respectively, and vy,
snd x for coreponent j. When this
velue is larpe, almost camplete caparas
tiun of the component is possible in
& single stuge, otherwise meany stages
are necessaly to separate the different
components.

For vepour-liquid systems the solec-
tivity ia  designated by its relative
volatllity. This parameter for an aroma
compound which is infinitely dilute
s compared to water), pt g glven
‘"Thperature. s proportional o the
product of its activity coefficient and
vapour pressuie of the conipound,

Muiticomponcent solutluns of Ji0na

are very complex to describe thenno-
dynamically. However, due 10 tha fact
that aroma aoccurs in food in very low
concentration, the calcuition of the
relative volatitity is siinple and possibla
providod that activity coefficients of
the compononts and their vapour pros-
sure are known, and their totai con-
centiation do not exceed 10-' mole
fraction.' *

It was found that in dilute aquoous
systerns,  high-boiling compounds are
mori: volatile than low-beiling com-
pounds. This arisses from the fact that
within a homologous series the relative
volatility increases with the iengthon-
ing of tha hydrocaibon chain, The
docreaso in vapour pressure is more
than componsated by an Incroasa in
activity coefficiont. The activity cecffi-
cieni depends on the nature of inole-
cular intsraction in the ilquid phase,
l.e. it is a function of the pressure,
temperature, and composition of the
mixture. For smail pressure changes,
tho variation in activity coefficient is
negligible. Temperature has a aignifi-
cant efiect, but for small tompersture
changes  simpie coricintions may be
oppiied. In cases whera aroma soiu-
tions are very diiute, changes dus to
concentration are noglccted, Howevor,
due to thie existence ol soiutes the
equilibrium i aitercd because of the
changes in the activity coefficionts.

The reiative volatility of an aroma
compound in wator can be estimated
trom availabie corielations and modeis
in the literature, When theso methods
fait, the relative volatility must bLe
determinod experirnentaily.”

The situation gets more compiex
wion dealing with systems that have
an cssentlaj oli and ilpid (trigiycerida)
phase (citrus Juices), sinca these
phases aiter the vapour-liquid equiil-
brium, snd thus tho relative voiatiil-
tles. The caiculation snd usa of the
reistive veiatiiities of aroma solutions
is » tactor of miime importance in the
desigin ~f the aroma recovery process,
a8 it g.ves the diswribution of the veia.
tiln aroma compounds in the wvarious
stugns of the rectificotion process.

In lcuid-liquid  equitibrium (tiquid
extiactioni  the aroma compounds
distribute bLetween twon liquid phases,
namcly an aqueous phase, called the
raffinate. and a snivent phase, cailed
the extract. Tha selectivity is  than:

v./x

i

Yeo/x,
pteit Joient

i‘ (NV'.’

where y and x

donote concentra.

tions of component i in tho solvent
phase and in the aqueous phasg res.
pectivaly, y. and x, are the water con-
centration in the solvemt and agicous
phases and | the proper activity
coeificicnts. The activity coefficients for
the solvent can be caiculated from
solubllity data, and those cof the
aqueous phase from calcuiations and
moasurements, as mentionad belore.

Evaporation

Miiloviie and Eskew' demonstrated
methods for the recovery of conzen.
truted essences from apple and other
non-hoat sensitiva fruit juices making
it possibie to manufacture continuously
juice concentrates which contain most
oi the originai aroma.

The basic stages of this process for
appies  are: superheating the juice;
flash-vaporizaiion of 10% to 20% of
the juice at atmospheric preasure;
separating  vapoura from the un-
vaporized juice, (tho vapours arn now
toncentratod about ten foid) and are
then fractiorated at atmospheric pres-
80ro 10 obtain a concentrated essence.

This  process was successiully
adapted to other truits, and may be
tsed with most non-heat sensitivs
fruits, such as appies, grapes, cherries,
and berries.® ?

The potential ieat dainage to the
stripped juice during or immediately
foilowing the stripping is of vital im.
poriance. Consequently, essence re-
covery must bo dusigned to romain
within tho Lioat tolerance limits of the
particuler  product boing  stripped.”
Juices which ara too heat-sensitive to
bo concenuated at atmospheric pros-
suro and high temperawres, such a8
citrus juices. cofies, milk, ete., must
ba handiedt at sub.atmosphoric prese
suros. in this case, the liquid fcod ig
conventrated under vacuum, and the
volatile flavours in the vapour phase
are recovered by condensation at jow
temperaturea.

The aroma .emoval from ilquid
foods is further complicated by the
Presence  of  dissolved solids. in
solublo substances, eniulsions. or high
tancentration ot alcohol. Pectin  or
suspended pulp may  absorb aroma
components and influence s:oma partl-
tlon between a fruit juice and |Its
vapour.’ Aroma molecules distribute
botween. the aqunous phase and the
oii phsse, alteiing significantly  the
vapour-tiquid equiiibrium.”" in orange
jtice, for example, d-limonene which
sccounts for 80-95% of crange oif. 13
part of the water Insoluble fraction of
the eroma. Massaldi and King'* tound
that this substance actually dissolves

Procans Rinchamisiry B4au 1075




l n thren ilquid phases: the aquaous
phase, the lipid (rigiyceride) and the
ossontiai oli phase,

Aiothier difficuity is tho removal of
l e and non-condensablo gases In the
arcing  recovery  systemn, since most
fivit juices contain alr which is re-
Imased with the vapours. Spucial pre.
l cautions have to be tuken to prevem
‘osses ot valuable wolatiles with tha
vent gases. These gases are paased
through a scrubbor whercin they are
l bronght into contact with an absorbing
liquil such as water, for absorbance
of the fluvourlng components. While
thesc scrubbing systams work weii in
l casos e which volatilos sra water-
soiubie they wore found to be In.
sffective in cases of nonpolar vola-
tiles. In addition to the problem of
l high iesses of volatlies with the vent
gases in the vacuum systern, there Is
the pioblem of maodMication of the
pparatus  as  regards Ns size. The
' system  (fractionation column and
some other vapour handiing parns),
must be cnlarged to accommodate the
much intger voiume of vepour existing
l under vacuum conditions. Aito, the
ioss oi volathles in tho vent gas is
roughly in inverse proportion to the
absoiuta pressure at which the system
Is operatad.

' The major advantage of reduced
pressure distitlation Is the diminished
danger of an artifact flavour forma-

' tlon. Consequently, essences recoverad
from vacuumn systems ere much richer
In materiais  of iow volatiiity, and
poorer in materials of high volatitity,
and thus may not closely resemble
the fiavour of the orlginat foed.

A patent by Mojonnler Bros" com-
bined the aroma rocovety ol qrape
ulce with eoncentratioo  performed
under etmnspheric prassure In the
essence i1ocovery stage, fnliowed by
vacuirn  evaporation to  the deslrod
concentration. tn this process 90% of
the aroma of grape julce is romovad

l by evapnrating  30%  of the water
atmosnherically followed by concentra-
ting the aronia 180 fold In e fractionat
digtiil=tion column. This procass |Is
not suitable for citris, since in the con.
contration staqe the julce Is subjocted
fo atmospheric pressure. Bombon et
ol.™ described & new method based one
iow temperaturo evaporation, using a
Wauid-seated  vacuum pump which at
the sama time served as a compres.-
sor and sbsorber of the wolatiles from
the noncondensibia gas stream. This
process was named WURVAC, Tha
same busic idea was patented Ly Brant
ot al™. Another method of sroma re-
covery under vacuum was deveioped
by Woilord et al",
oarticulasly  applicable to the low-
temperatere  evaporators.  and  the
essence Is rocovered belore the juice
Is fed to the cvaparators. About 15¢4

l of the juice 1s evaporated and the
volatiles are concentrated In a serles
of coadenscis  until the velume (s

' about 1/100 of the original julce

1

-

This method 1

Pracess Biochemistry, May 1975
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Gas stripping

The wransport of vapuurs can bo
#iso achioved by sweeping the boliing
mass of a iiquid food in the avaporator
with an Inert gas such as nitrogen.
Smith and Conwell'” ysed a system in
which the wvolatile flaveur materials
wore removod in a nitrogen stripping
column, In this process, the heated
feed materlal was  diractiy brought
into cuntact with the tnen gas in o
stripping column while at atmospl.orig
pressure, and this gas contalning the
volatiles was ruturned into the couled
concentrate Tho WURVAC piocess
was eodified by Bombon e: al" by
tho introducticn ol & stream of nitrogen
et the bottom of the strippieg colume,
end celiecting ali tho eroma in the
vacuum pump sealant. In this way,
the aroma can ha coiiectod in any
food grade solvent used in the pump.
it is best achieved by applying low
temperatures in the condenser, and
low gas velocitics. The low yas velo-
city reducos entreinment and fosses
with the vent gases which might
occur. Another modification of the
WURVAC was doscribod by Bomben
et al." making anroma concentiates
sultahie for dehydratod products. n
this  modiiication a ntrogen streom
was Introduced At the rebholier, passed
through the distiliation column carry-
inq over il the aroma from the con-
donser to 8 diaphragm vacunm pump
(Decora), and 1o traps cooled with
dry lce and acetone at atmospherlc
pressure whore the volatlles wera con-
densed. Tho authors cialmed tht they
obtained 1,000-2.500 fold nssences
from oranga, appie and tomate juices.

Another mothod of aroma stripping
is by steam distiilation. Many of the
essentla)  oiis  presontiy  usod are
obtained by steam  distihation of
flowers, leaves., kernels, bak, etc.
Even today tho practice of steam
distitiation in the cesmotic end food
Industry remains more an art than a
science because the ossential ofis are
usuaily mixtures of complex organic
comeounds. A recent review on steam
distiliation basics Is given by Elierhe ®
Steam distiftation is aiso used in the
cofice industry 1o remove oroma from
roasted and qround coffos prior to
extrartlon™ The coffco particles ara
first wotted by means of the condens.-
inq steam, and then steam stripped at
varying temperatures and pressures.
Steam stripping ¢an alse be usad to
concentrate watery aroma aolutions in
a stripping column,

Liquid extraction

In 2 liquld oxtraction process, a
soivent Is mixed with a food material
or aroma snlution. allowing suffclent
contact time far tha aroma to achieve
ecuilibrium  distribution between the
two phases, separating the twn phases
and recovering the tolvent. Tha proper
solvent ghnuld hava a high solactlvity
£. so that its  amount wili  be
minimai and also so that the distribu-
tion of aroma faveurs the solvent.
Other requirements are that the soivert
should be non-flammable, non-toxle.

chemicatlly nonreactivo, have a dil-
forent density than tho aqueous phase,
rocoverable  and be ruiatively  In.
exponsivae. Such a piocass, wsing
Haquid carbon dioxiile under pressurs
for the recovery ef aromatic com-
pounds  fromy  fruit juices, was sug-
gosted by Schulz and Raelali Liquid
carbun dioxido is a selective solvent
for the aroma coustituents of fruits,
such as esters, aldehydes ketnnes and
alcohols. Sugar, acids, salts, amina-
acids, oils and water are incolublo In
it. Highly eencontratad aroma ton.
Centrates, in the order of 100,000
fold were achicved.

Caortion dicxido as e liquld can exict
et a temperature range of —58 1o
+31°C. at corresponding saturation
pressures of 6.1 and 73 atmospheres.
Solubility favours opcration at  the
higher temporature and pIessure rango.

Adscrption

In adsorption, soma solid surfaces
have tha proporty  of  binding
selocthvely various compounds from o
mixturo. The edsorption may be
physical where the bonding batween
tha adsorbing solid and the adsorbod
compounds  is  reversibio, ., by
taising tho temperatuto, toducing gas
pressure or extracting with a soivent,
the adsorbed compounds may be re.
moved from tho adsorhcet In an un.
changed form, or it may ba choinical
and Irreversibia adsorption.

The sclactive ability of eharcoal to
sdsorb aromutic substances was used
by Gross and Rahal’ and by Rahal.®
Charcoal has the great advantage of
having low affinity for water, N pro-
vides 8 large suriace o1ea for ad-
sorption and a great capacity for the
adsorption of organic compounds,
Even ftraces of such compounds are
picked up from aquoous vapours and
liquids. The effictency of adsorption
s not diminished by dilution, but I
Is likely that artifacts are forreed,
mainty depending on charcoal quality,
The aromatic compounds are back.
extracied! by a suitabie solvont, with
no iondency to form ezootropes, and
with low sucdface tension, Howevaer,
separation  of aroma from solvent,
without fosses. poses a problem. This
process is not used commercialiy for
aroma recovery.

Arome retention during concentration

In concei:tration processes whora the
ArOMa is retained I the product, water
I8 golectively removed from the liquid
foo1 by one of severai ways. Freering
and crystaliization of ice crystais and
thelr senrraion from the concemtrated
liguld, 0. freaze coecentration, is one
way. Permeation of wator through &
seirctive  membrane by applying a
driving force for water transport, te.
reverse  osmosis  or uvltradiltration, s
another way, Stiil another way Is the
centrifugal  geparation of pulp  frem
serum  fin  juices), concentrating the
serum  and combining with the pulp
which contains all the aroniatic sub-
stancos.

- -
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Aroma retention processes dwing con
eentration
Freeze concentration

In freeze concnntration water Is re-
moved from a solution by frcezing
&nd soparation of pura Ice crystals.
While freezing juiccs, water forms an
outectlc mixture (of Ice and hydrate)
with other components presont in tho
juice. The ice ciystals formad are of
rather high degreo of purity, and the
remaining matorlai is left in a moro
concentrated form (Fig. 3).

Concentratlon by thls mothod offers
& pioduct with erceptionally good
Qualitles as comparod to ovaporation.:
The volatfics are not lost at thesa low
tempcratures, thermal degradation is
prevented and modification of flavnur
duo to chemical reactions and changcs
of colour ere minimized.

Tho extent of concentration is in-
fluonced by the product charactoristics
and the rate of freozing. Tho selec-
tivity of the dowatcring I1s completely
controlind by the officlency of tho
separatlo. of ice from the concen-
trated liquid.' This efliclency Is doter-
mined by the spcclfic area of the ice
crystals; the smaller the area the
lower Is the amount of mothor ilquor
occluded within or between the Ice
crystals, which Is tho main source of
lossos In this method of concentra-
tion. ‘Crystallizers thercfore must be
deslgnad toward the formation of laige
fce crystais. Equipment for such frene-
ing systems employs crystallizers with
direct or indirect heat removal. In
direct heat removal thie solutlon is clr-
culited In a vacuum chamber, part of
the water evaporatcs removing heat
from the solution, and these vapours
are cnmpressed and condensed, In in-
direct heat rcmoval the coolant Is
soparated from the liquid by s metai
walj,

Tho Ica-licuid separation may be
perforined in a centrifugo, a press, a
washcoiumn or a comblnation of these
devices.” If a centrifuge Is used care
must be taken 1o avoid flavour lossng
d¢ue to gas stripping In the centrifuge,

Undoubtedly finoze concentrstion is
a superior method from  the quality
aspect, however it has founcf only very
limited apptication in industry, Initial
Investment costs are five to ten timas
those needed for evaporation and
operating costs are also considenbly
higher despite the fact that only 81
kealhg are required for freczing as
compared to 540 kcal/kg needed fo,
evaporation at aunospherle pre:sure,
Furthermore, other methods of flavour

(4

recovery er retainment achieve good
resuits at much lower costs and by
using simplor systems,

Reverse osinosis and ullraliitration

Tho use of selective, semipurmoable
membranes for removing water rom
lilquld foods, is attractive due to tho
foct that inembrancs cun Lo operatod
#t embient temperatures without heat
damage 1o the product and without
chenge of phese. ', ', “,

Membrenes are now available in e
wide ranga of porosities from “open’
onos fnr ultrafiltration, to “'tight” ones
suitablo for roverse osmosis. A major
difficulty in membrano transport tech.
niques Is the ""eoncentration pofariza-
tion’ phenomenon. This Incrcases tho
osmotic pressure near the membrane
thus reducing the flux throunh it sig-
nificantly. Additlonal difficulties are
the masking of the mombranes with
oils from tho food and formation of
geis, onforcing a frequent change of
membranos, making the process un.
economical,

Merson end Morgan” have used e
modified collulose acetate mombrane
for the concentratlon of applo and
orange juices. Tight mcmbianes were
required to retain tho water solubie
sroma  compounds found In  apple
julce. However, oll soluble aroma
substances of orange juice were gcom-
piotely rotainod even with "opan”
membianes. This Indicatcd that, In
order to retaln ali the water-soluble
aroma constituents, perm~ation rates
had to be reduced to about 35 I/m?
per day. Another disadvantage of this
method s the concentratien Iimit of
35 to 45° Bx and difficulties caused
by the presence of pulp. So far, the
advantages in power savings have not
been coinpensated by above disadvan.
tages and mnembrane techniques are
not used commercially In the fruit
julze industry,

Centritugal saparation

A dificrent aporoach 1o assure a
“esh’ julce taste In the final product
Is that involving romoval of a portion
of the juice prlor to concentration or
the use nt some fresh juice and its
combination with the concentrate, The
part to be romaved should contain
most ol the typleal osromatic com-
ponents of the specific juice. In the
case of citrrs, the frash houquet of
the juice is malnly attributable to the
essential oils, but It hos been shown
that the water solulto components
also play en Important 10le (Fig 4).

Methods spplying tho retention prin-

WATER

ciple Includn the additlon of ¢resh
juice to econcentrates with or without
added peel-olt called “cuthack ™, using
an oil-juice cinulsion obtained by the
centrifugation of fiesh julce, foltowed
hy toncentratlon, or centrifuygst scpara
tion of pulp prior to concentration,
Meinser - desciibed a method of cen-
Lentrating  citrus julces by separating
pulp and scrum  from the juice ‘by
centrifugation, freezo-coneentrating the
serum, and recombining tho concen-
trated  tiguid with the pulpy ratciral
containing  all thc aromatic subsian-
tes. Lund © separated tho pualp from
the juice of selcet orangos, heiaiod she
wet pulp to dractivate enzymes, and
rccombinod it wlth tho serum, This
portion was used to fortify concen-
trate made from low quality fruit,

Sevoral patents Involving the cen-
trifugal  scparation of juleas in  tho
production of cltrus concentrates have
been Issued ®, . The difficuity In this
process concerns the heat tenatment
necessary  for  cloud  stabillsaiion,
which mav alter the flavour of the
product,

Peleg and Mannhein™ Investigated
such & process, and found it practi-
cabie to obtaln » high quatity and
stable frozen orange concentrate hy
siparating juice Into serum and pulp,
concentrating the serum  alone, and
recombining it with  chllled  pulp
(Fig Bj. As compared with otiher
sililar  procosses, tha pulp was not
tubjected to any ncat treatment, and
therefore all the @romatle ccmpounds
in It were retained undamaged., The
concentrate  was stable, despite the
niesence of active enzymes, since the
final product was at about 55°Bx, at
which concentration enzymatic aetivily
ot luw temperatures is negligible, Great
car, must be taken to keap tho seo-
mated  pulp  chilled or frozon  until
reincarperation  intn the corcenti ate.
«nd the %nal product must also be
preserved tn tlie frozen state.

Avother  advantage of concentrating
the luw viscosity serum serarately is
the achievement of better heat trans-
for coefiicient:, facilitatlng concontig-
tion, enabting the attainment of
ligher concentrations, and reducing
hrowning-damaae to  a  miniraum,
Bolin and Sulunke ' compared fiavour
losses occurring in juices during con.
centration  processes, and found  that
freszo-concentiation  resultad  in the
Inast Insses, wi'h slichtly higher jorgs -
in the diffusion membrane concentia
tion inethnd. Concentration by 1cverse
osmosis of apple, peach and chorry

Process Biochomtstry, May 1075
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Fig. 4. Headspace GLC analvses of orarge concentrates diluted to single strength
'fonih'od with arcma and orange o:i as compared with frash orange vice.

Table 1. Average wolatilc rotention of fruit juices concontrated by various methods.
Freeze Difusion Revarse Foam-mat
Juice cong. membrence osmosis dried
(%) i%) (%) %)
Apple [ 4] ] 18 ]
Cherry (] ] L] n
Poach — s ” 20

&icea resuited in noticeabls Havew
sses  (Yabie 1),

the esneciment,

Thera will be a slgnificant aroma
roteistion  durlig  drying onty it the
aroma mnlecules in their way to the

8 relention during drying evaporatmg  surfaca are jess moblls
ocesses than the watar molecules.' This can

Owing 1o their higher reiative be done by loweiing the water con-
volatility, most  aroma components centraton at the evaporating surface

nd to escape more rapldly than water vory quickly, forming a thin leyer
wing drying operations. Tho ioss of which is perm~able 10 wataer only and
roma during drying Is controiled by which is retaining tho aroma com-
convectivo and molecular transport in pounds present in the sampie {Fig. 6),

'HICFS.\ Biochemistry, May 1975
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Such a rapid decreane of thn surlace
water  coneentration can be obiaingd
In spray drying and in freeze urying.

Foods are divided into two groups
in regard 10 heat and mass transport;
steuctuserd foorls which become POFoLrS
during drying (potatoas, carrnts, ote),
and liquitt foods (coffee, milk, fruit
Juices, etc.). Thigssen”  smnmarised
opiimum process conditions for obtain.
g muximum retention of aroma dug-
ing cchydration as follows:

(a} High initial dissolved soilds con-
centration;

tb) in air-drying—high ilquid tempera-
tures; in freozn-drying—iow drying
temporatures;

ted High molecular welghl of dissoi-
ved 50iids;

(d) High moiocular weight of aromas;

(e) High mass tensler coefficlont in
the phase surrounding the drying
sampie and iow molisture contont
of that phase:

1) Absecnce of circulation currents <4n
drying iiquids;

(@) Large dimonsions of drying sam-
pios.

Thase favourable conditlons can he
obteined during spray-drying, freeze-
drying and siab-drying. This subjact
was extansiveiy reviewed by King'',
Bomben et al' and Punting et a!.”

Spray drying

8pray drylng is ono of the most
widely used techniquas  for drying
Hquid foods, such as miik, eggs,
coffee and tea extracts. Spray doying
consists of disporsing the iiquid food
Ino a stream ol hot alr in tiny drop-
tets, diying tho dioplets almost in-
stantaneously and separating the dried
product from the air stream.

When the iquid Is sprayed from
the atomiser disc or the nozzls in the
form ol dropicts. the o1t ol evapora-
tion is wansferred by convection and
conduction from the hot air 10 the
dropiet surface, and vapour Is trans-
ferred by diffusion and convaction
back to the gas stieam. Due 10 the
high mass transior cocificiomt in the
fas phase, the droplets toim a “dry
skin’ on their surlace pcrmeable to
water oniy, thus inhibiting aroma losses
from tic surface and retaining the
aroma still presont in the droplet.
When the vapour  leaves the
dropiet. from its wot center, a
baltoon-like expansion of the droplet
occurs, and tho droplet now loses
volatiles from the insido of the balloon
wall  Rulkens and TVhijssen” The
usttal form of the dried particles is a
hollow, thin-shelled sphere.

Process concditions resutting in re-
duction in eroma lcss:s were lound
to be a comblnation of hinh feed con-
centration and a feed temperature just
high enouyh 10 enable good atomis-
ation. in spray drying o! coffes ox-
tract, Sivetr and Focte' irport reten-
tlon of volatiles up to 100°, when the
dissolved soiids concentiation was in-
creased. A simiiar offect was repocted
by Thijssen and Rulkens® for tha
retention of model atoma componants

7

O AU T T RPUBET TR TP e




B

' Frash _orsnge juice] .
Conventionsl  mothed Survm pulp meshod
'_P_nuurlmm :o’c,ﬂ Comrugetion
encontration to lb'nsl [ Ssrum
te Pesteurisotion
L4 920°¢, 0"
—eliCut bock to 43°0x + [Concomration 1o
] E 88-70"p¢
"..h' /
Paszing Sterage Miuing 18
[:3 «la'e 68°02 ,
Pressing
Tvwing l'r_uu om—.] Perriel lho-'l'iq

=0

R 000s,

Fig. 5. Schematic diagrem of conventionsl end sotum-—pulp method for preparing

sitrue concentrates.

in cofice oxtract. A novel develop-
ment, 30 cailed ‘‘duel-drying’’ seems
very ptomising. In this method the
dropiets ate first partiaiiy dried in @
spray-drier and then transforred to s
bod-drier where they are compietoiy
drled. This combination of two differant
drying techniques has the advaniage
of a rapid dry-skin formation to ensure
higiv volatiles retention followed by na
additinnal diying at low tempiraturs,
which prevents baiioon-like expansion
ond thermal degradation. thus retain.
ing more of the aroma as compared
to normal spray-drying."

Freere drying

In freeze-drying there Is a simultan-
eous removal of ice by subiimating
from a frozgon product, and removal of
water by evaporation from the coneen-
trated ilquld between the Ica crystais.
The wator icaves the frozen material
by csublimation, and thoreforc the
solids are held In thoir originai position
and can neither mix nor react with
each other. The structure of the freeze
driad particies is thus a iscy network
of soiid strands, amonyg which are

spaces left by vaporisation of watar*
The low evaporation temporaturo pre-
vents thermaf degradation, gives the
product o structurai rigidity, and
aroma lossos are reiatfvely smali. The
subject was reviewed extensiveiy by
King.*

i the liquid food Is frozen slowly,
the ice crystals are efmost pure, end
the woirtilo aroma ecomponents are
concentiated in the diguid phasc which
bag & wurous honeycomb-like strue-
wia. Bue to the jow temperaturo of
the concentratcd liquld near the sub-
limation front, gcnerally botow —20°C,
and the corresponding low water con.
centration, generally beiow 365 wt%,
the diffusion coefficient cf the voiatilo
molecnios in the liquld 18 much smaller
thait that of water. Therefore, the
aroma escapes from the iinid slower
than the water. The aroma molecules
may escapo from the fiquid fayer at
and above the ice front into tha gas
pores; the ice crystafs themselves ara
imparmeablo, Dite to the water vapour
pressura gradient in the pornus iayer
and the iow tomperature, the water
concentration at the gas-iiquid inter-
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Fig. 6. Eflect of dryiny rate, ireezing
olcohol retention in s freeze dried ¢lab
of maho dextrin. Initial matto dextrin
tate and ice front tenmiperature on
conceniration 19%. (Ihijssen, 1972)."

fsce decreasos rapidly untii it reaches
a criticai value, and the Interface be-
comes complotely fmpermocabls 1o
otomo and the remaining volatiles &ro
completely retalned in tho iiquid.”?

The final retention of volatile aroma
comporents fn the product is depen-
dont on many procass varlablea such
os dissoived solid  concentration,
frezing and drying rates, temperaturo
of ica front, absolute pressure In the
drying chimb:er, as well as other vari-
ablos dopending on the liquid fond
proporties such as: sizo of aroma mole.
cuies, ihe presance of oil emuislon
and colicidai matter and the size of
tho nll dropiets.*

At prerent, the reiatively smaii ad-
vantage of tho higher quelity of tho
product, as we'l as limitations arising
from heat and mass transfer problems,
and the necesslty for expensive pack-
aging nacessary to prevent changes
diring storoge make freoze drylng of
frult and vegetablo juices not a very
proctical  soiutfon.

Druni drying

in tnis widely used method for dry-
ing relativoly mon-heat sensitive foods,
heat is supplied hy a heated eurface
such as a drora, This process s
caslly controlicd, drying time  j»
telativaly short end thn use of haat is
economic, however, aroma retention is
very low. Thijssen and Rulkens re-
ported no aroma rotention for cofiep
extract dried on an Internally heated
drum.  Higher retention  night ke
obtained by wusing drying aids to In-
ciease the viscnsity. Good resuils ¢-n
bo obtained for dried tomato paste
and slmilar products.”

Shssh-evaporetion

A new promising concentration ...,

cass as regards nroma metentlon veas
reported by Lowe and King” namely,
Circle & vn rnquiry card .
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"slush-evirporation” nr “slush drying ™
fs mam features ane that the feodd
juice is in a partty suhd, partly tiguin
state, and thirt the drying mechanism
i¥ a comlrination f Vapenasation and
sublimation. 1t has a heneficial effect
on aroma retention due 19 the low
temperatire. As comparer 1o frecze-
drying the drying rates are frigher, i.e.
Mass transter driving Jurces are larger
bocause of the much higher vapour
pressiic of water. This combined with
lower refrigaration cost. make the pro-
cess  more  oconomical  than  freeze
diving. lowe and King report  that
sfter concentrating apple juice 10 70%
dissolved  snlids the rotention of
#TOma  components was better than
40%.

Thora are several other drying
mothods proposed to remove water
from fruit juices and othrer liquid foods
which include puff-diying . foam-
mat-drying ', dispersion drying , sol-
vent drying and turbulent film dry-
ing." ' During most of tiese proces-
ses aroma losses are rather high and
# vsed they require aroma reincor-
poration into the final product.

Flavour fortification

There are several ways 1o restore
tho origina! flavour lost during water
removal. One way used for citrus and
other juices is the addition of fresh
“cut back” juice 10 a concentrate and
sdjrst the final concentration to 4%
Brix. In order to assure optimum
favour, cold pressed  greet  oil must
aisu be adderl to bring the recaverable
0il value to about 0.025% on a recon-
stltuted basis.  Another way is to “add
back™* high density concent ate having
& good colowr and flavour tn a low
coiowr and high acidity juice befure
or atter evapo.ation ol the latter. An-
other way n restoring the character-
istic aroiny of the pranessed food is
o enhance i1 with essences. This has
been 4 comron practice in the apple,
grape and pcar jirice industry for many
vears. The addition of essonces to
citrus cuncentrates has also been in-
troduced several years ago. It replaces,
to somc extent, the nced for addition
ol “cut back” juico. Bomben et ol
showed that aroma saolutions could be
used, instead of '‘cut hack '’ juice, 1o
make a single-strength chilled orange
juice ¢table for one tonth ap O C.
Compating the enhanced juice with the
conventlonal cut back chilied firice
showed  no  diff¢ionce. Recovered
vssence should be user together with
cold pressed peel il o obtain a full
fresh dlavour bowquet in frozen cnn-
centrates '

There 13 an  optimum tevel of
essence thal can be added 1o juice
and other products to obtain a goorl
Havowr. Incressed levels may resuly n
a lowered guatity. Also, the flavour
cuntent ul essences iffe. conswerably
from onr source to the other,

Mony spray or freesze dried powders
are almost completely deveid ol their

sl gtema compannds. Instant
roffre is a4 qood evamplie for such
producty. ha order to resare the arorna

10

o the final product it must be en-
hanced  with  essences priar o fingl
cumcentration ot after it. Arama hear-
ing stabllised coffee oil, or cteam drs-
fillate or enmbinations of them Inay be
adhled tn hiably comentrated exiracty
pinr to spray o freeze diying or
applied during agglomeration. In sume
cases fingly growmd “colloidal’ cuflee
particles are wsed 1w enhance or stab-
iiise coley aroma.

"“Locked-in" Havours

Cold pressed citrus oll or recovered
volatite materials or essences of 100-
150 toid concentiation are switable for
adding to julce concentrates and pro-
ducts made from them, such as boy.
erages, juices or jelhes. However, thise
Products cannot be added directly to
dehydrated juice powders sirce this
worrid  incinase  the moisture content
above the value reguired for storagr:
stability. Alsa, the flavour compounds
In the cnncentrated ifqueous  solution
are susceptible to oxidation, hyirotysis
and  other mudesirable reactions. In
such cases the oils or essences are
dispersod Into a solid carrier such as:
natiral  gums, gelatin, glycerol, sor-
bitol, sugars or corn syrup  solids,
The carrler systcm s a locked in”
dispersion of fine dropiots ot oil in
the mixture of sugars and stabilisars,
The process consists of Incorporating
flavnuring matesials Into a carrier under
such conditinns that prevent excessive
loss  of  volatiles. B A salid
carrier for Navouring oils must be
edible, rapidly water-soluble and oil-
soluble, flavourless and odourless and
unpervions to arr. If iy meets theso
conditions, the flavouring oil  will be
protected against oxidatlon and volati-
lisation duiing storage, but will dis-
sotve rapidly in water when recon-
stituted.

Spice wvils and oleoresins have been
spray-dried afler blending with dox-
trose and sali and dispersing In a
colloidal  solution of vegetable gum.
Howover, tho loss of oil during spray
diying s cansicterably  higher,  and
oxidative reversion more likely, for
this type of product then tor oils
locknd  in amniphous cabohydrale
mixturas.

Synthetic flaveurs

Cver the yeurg many atiemots have
been made 1o aoalyse the flavour con-
tning  notes  in natural flavouring
materials  and  souhstitute  them with
syithetle preparations made trom pure
organic crnponnds Sometimes
raitural flavenrs are merely reintorced
with  synthety: arganic  substonces 1o
Ghtain g more toncentrated flavouring
material.  Thise flavuuring  materials
exist as water or il soluble liquids or
powders and often contain stabilisers
o cloudylying agents depending  on
the end ose  Such preparations qre
videly used in the hevertage trade hyt
ane prohibited for uyse in pure natuiay
products such as juice ang colfee
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The aromatic quality of a food is determined by the bouquet and strength of a complex

mixture of volatile

odorous compounds. During processing many vaiuable compounds are lost with water vapours, This paper
maintaining the typical aromatic bouquet.

reviews the process of preserving or

ONE of the greatest difficulties in aroma
research is the evaluation of quality and
concentratiun.

The aromatic qualitv of a food 1Is
determincd by the bouquet and strength
of a complex mixture of volatile
odorous compounds. In the correct pro-
portions, these volatiles constitute the
characteristic aroma of tha food. The
aroms of coffee is » mixtuie of ahout
600 dilicrent components present at ax-
tremely dilute concentrations, {(ppm and
pprb range).’ The sioma of fruits con-
taing hundieds of volatlle compounds.

Detecting and identifying these low
concemtration compounds was aimost
impossible until the availability of gas-
liguid  chromatography. Since then
hundreds of aroma compounds have
been identificd in foods, but only in a
few cases has it beon possihle to deter-
mine which compoonds actually consti-
tute the specific aroma of the product.

The flavour indostry has produced
many lmitation food aromas, but only
In very few foods the natural aroma
could bie precisely copied. Usually, it 1s
too complex to be artificlally repro
duced by nersly combining the identi.
fiod compounds.’

The human nose can detect odori-
ferous conipeunds at very low concen-
tration. However, it should be em-
phasized that the human sensory recep.
tors evaluate the effect of the entire
range of compounds present, as com-
pared with analytical methods which
eveluate single constituents, functlonal
€:0ups or groups of components only.
Sevc:al resesichers have therefora com-
bined oas liquid chromatography ~nd
oltaciory andlysis by means of the nese
10 evaluste the separated compounds
leaving tie GLC column by splitting the
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stream  beforo  the detector. The
accepted methods of defining essonce
concentration is by the tenn fold. Tl
is the volumietric ratlo between liquid
feed and essence obtained. This dofini-
tion Is rathe arbitrary, and does not
give any true indication of the aromatle
quality of the essence. Basically,
essence s composod of 92 1o 95%
water, 5 to 8% alcohols {methyl and
ethyl aicohol), and some tenths of a
hercentage unit of the typical aroma
contributing constitoents such as alde-
hydes. ketones, esters etc. Tharefore, in
choosing a method of aroma evaluation,
care must be taken to decide upon one
that analyses the typical aromatic con-
stituent of the product concerned,

Mcthods of anaiyals
Gas chromatography

A commonly used technlque for
vanour or head space analysls is by gas-
liquid chromatography. it is possible to
sample vapeurs directly from fiesh or
processed fruits and obtain chromato-
grams  emanating  from the products
which may identity and determing rela.
tive concuntratiens of tho volatile com.
ponents.’

The basic featurc of this technique |s
te bring to equilihrium, Inside a thermo-
stated sealed container, the vapour and
liquid phases containlng the volatlle
aloma comperents. Then a vapour
sample I8 injected Into a gas-liquid
chrematograph equipped wlhth a flame-
innization detictor, The chrornatogram
obtained. called aromagram, enables a
last and easy figeiprint typo evaluation
of the aromatic compounds, and with
proper calibraticn also 1heir ¢oncentra-
tion,’

The advantages of the meihod in-
clude: analysis of volathes fioin fresh
living fruit: no artifacts are introduced
with scivents; changes with storage or
processing may he easlly monitored:
and tha technique is fast and simple for
wdentification puposas. However, there
were many difficultics due te tho pre-
sence of water vapour and large voturae
injected, as well as problams arnising
from the nature of the product snch as

fimited sofubiiity In agueous phase. To
Overcume these difficultles many modi.
fications were developed.' '*

Chemicai methods
Essential oil analysis

in orange juice d-limonene, which
accounts far 90-96% of orango oil, is
known to be part of the watel-insoluble
fractlon of the aroina. A chemical
method to estimate recoverahle oil in
orangn joice, reported as d-limonena
was developed by Scon & Veidhuis.''
The method is based on extraction and
distillation of the oil, foliowed by
bromate thtratlon. If ali the ofl Is ex-
tracted from the juice, a direct estima-
tion of the total oli content, character-
lzed as d-llmonene, is obtained,

Based on vapour headspace analysis,
Massaldi & King’ doveloped an alterna-
tive tachnlgie for the determination of
d-limanene in synthetic emulsions and
In orange juice. It involves dilution with
water to a point well below the solu-
bility limit of the volatiles followed by
vapour headspace analysis using 2
flame-lonization chromatograph.  The
advantagn of thls method lies In its
generality, le enabling deterinination of
any volatile component’s distribution
between phases.

COD method

The chemical oxygen denand (COD)
is a measure of tha wator-soluble vola-
tile constituents prescnt In  aroma
essences. ' " The analysis consists of
oxidizing a sample disti'late by means
of a dichror.atie golution in a strone
acid medam, and colerimetric evalua-
tion ol the complex lonmed. The inaln
compomits  presont in  any essonce
responding tu this method ara merhansd
and ethanal, w0 that the velue of the
results is limited except that it (M es
an overall estimation ol how well the
volatiles are boing cotlected.

Other methods

Another approach has been tha esti
mation ol  oxygenated terpenos as
C.H 0: saturated aliphatic Mdehydeos
as octanol; «. f1 -unsatuiatid aldehyst s
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as cival and for esters as ethyl buty-
rate.' '

Tho major characteristic consthtuent
ot Concord grapo MHavour is mr:thy|
anthwanilate.  This compound is esti
mated by coupling it with a potassium
or sodiun salt of alpha-naphthol.2
-sulphonlc acid, which gives a colowed
complex.

Al above metliods are heiptul in
judging the eflectivencss of a given
rocovery method, but do not pravide a
good measuie of quality. Theretore, all
chemical, or other tcsts concerning
atoma must bo accompaniod by oigano-
leptic evaluations.

Organoleptic tests

The most important and commonn
methods are: the threshold test which
determines tho smallest amuunt of a
material that is detectable when it Is
diluted with a standard inert material
and It gives tho threshold value. The
test can be applied for flavow as well
88 odour cvaluations. This rmethod may
be used to  tost the strength ol
essonces, and to follow changes in
threshold levels during storage. Another
test usod to compare one essence with
snother, or evaluate the eMect of in-
corporating an essence Into a product
is the tiangle test.

Flavour changes snd stabitity of juices
Canncd juices

The rotention of favoor during the
storage ol truit juices Is ol prime im-
portance H thoy are to find consumer
acceptance. Juice deterioration is main-
ly attributed to undesirable changes iy
flavour and colour'®, For instance, phne-
applo und tomato juises change very
slowly Juting storage. but orango and
appie julces undergo rapid changes in
flavour. Canned and  bottled citrus
juicas dovelop off-Nlavour during stor-
age at room temperatuce, and in few
months the bottied products become
unpalatable. Grapetruit juice Is prob-
ably the most stable of the citrus julces,
though changes in its llavour are mob-
ably masked, 10 some extent, by the
acldity and bittorness of this fruit.
Orange juice is generally more stable
than tangerine juice; this may be partly
due to the difficities and attention in
preparing tongerine juice without Incor-
po:ating excess poei oil. At fower tem-
perature (4 or 5 C) the flavour changes
are much slower.

Peel oli, even In small quantities, is
responsible for the cnaracteristic favour
of citrus juicrs and julees devoid of
peel nil wre 1ather insipid. It has hocn
found- , that off-fluvours which develep
during  heating and  storage may be
atiribiuted to changes in the pee! oil and
lipid tractions. Ry 2 catalytic reaction
in the acid solution. lollawed by hydra-
tion and dehydration reactions, a Serips
of compounds such as 1,8-torpone. 14
cineole and alphaterpinene aro formed
Some of these aie more solabie in
water than limonasna, nd have pungent

fowrs aesponsible  tor nff-fHlavour in
canned orange juice.

in canned grapelruit during storane,
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traces of acetic acid, forfural and iwo
unsaturated acids  with  the gencral
formula CH.0. appeared. Also. a hun-
dred-i. ld incirase in methaol content,
as well ai an incicase in linglood mon-
oxide and glpha-terpinol, were  deter.
mived. The above are probabiy the suhb.
stances that Induco the undesirablo
tastes’! -,

Singlo strengthy, pasteurized, canned
limcade deveiop oll-flavons known as
‘terpeney’ caused by the peel oil present
In tho juice. In respect te the develaop.
ment of goneral off-llavours the pulp
Is considered to be a mzjor factor ",

In storod orange juice, a signikicant
loss Ii total volatilo oil waus Inund, and
the conversion of hydrocarbons ta alco-
hols {alpha -tegpinet, carveol), along
with the toss of esters, aldehydes and
linalool was esteblished. Changes in
the Mlpid fraction were aiso believed
to be responsible for at least a parnt of
tho off Hlavour developed In aged can-
ned juice,

n grape pice, anthranille acid esters
und other esters which choactmize the
spocific flavow disappear almost com-
plotoly.

Frozen concentrated juices

Undesirable changes occrmred during
tho storagr of frozen concentratod
julces are dilferent trom those in canned
julcos stored at temperitures above
freezing. Browning, colour clianges and
the loss of vitamins are inhibited. At
tomperatures  bolow ---18 'C  trozen
citrus concentrates are stablo for 3 few
years™ . These Investigators found no
significant flavour changes in fiozen
concentratr,  comtatning  unpasteurized
fresh juice (addnd as cut back), when
stored at --18 C or below for one
year. At higher tempuatures. {avour
changes occur more rapldly. Stmage at
-~16 C and --12C tor extrnded
perlods, or at higher teinperatures for
brief perlods of time, will result In
flavowr damage, loss of cloud and
possibly gelation.

The off-odour and off flavour termod
‘cardhoard  off -flavour'-- (COF), de-
velops sometimes in stored fiozen cit-
rus concentrates between two days o
several weeks of storage, and ay dis.
appear after prolonged storage It may
be rolated to physiolnglcal immaturity
In the fruit. 1t Is believed that COF is
of blochemical origin, rather than
atributavie to oxidation ol fats, and
represents intermadiale stages In the
biosynthesis cf lipids. and is nrobably
engymatically catalyzed. -

It should be mentioned that the
higher the concentration ol the juices
the better their stability. Al 58 or 65
Bx the tendency of the concentrote to
clavily and lorm gels is less and flavour
stability is better than a1 42 -45"Bx.

Essence stability

Aroma solations, obtalned in aioma
tecovery  syshems are not very stable
during storage. Stability is affectod by
the presence of an oil phose, oaygen,
and tho starage temperatore, Juadayne
et al’ havo investigated the stabriity ol

g

.

apple Cand fornd, by means ot
GLe - threshold  values,  that
only o 34°C  dirl the essence
retain ity inlensity and quatlty for 1wo
years At 4°C, losses i eusence

quality exceeded these at ... 1°C, A
similar study with ordNge  essence -
dicated that essences rapidly lest the ¢
fresh orange character at 1 and 21°C.
Aroma  strength,  as measured  ny
threshold  determinotions,  jomaine -
lairly constant at — 18 16 —-7'C for
periods of up to onec yeur, Significat
changes in arama character were b
scrved within 6 months at - - 7 6., Tia
most significant chingo an strenath. as
indicated by aremagram, was attribu-
table 10 the loss ol d-limonam: Lihe
ai:l oxygen. as well as 8torage tarn.
perature,  affected the alteration  in
aroma charactor,

Prnducts enhanced with essences

It s well known that pioducts er.
riched with essences loose their aicrra
intensity during storages. Bambrn  ~t
al showerd that aroma solutions cou'y
be wsed, instead of cutbark
fuices, to make a single-strengt,
chilled orango juices stabls for one
month at 0°C. Comparing above juice
with  cenventional  cut-back chilicd
juico showed no difference. A similar
camparisen”’ with frezen concentraied
orange juice showed that initially the
product Jortilied  with  essence  woas
stronger, but that thiz initial vantags
disappeated during storage at ~—18 1¢
~-71 C. After about ene month, no
difference  was  discornible between
praducts with cut-back juice and with
esuince.

Dougherty et al.” studied the ellent
of essence enhancement on llaveur of
hiozen concentrated orange juice. They
cnubf not tind, even after 30 months
stoinge  at - -22°C, any  signiticant
loss of flavour. However, the oranga
essences produced by different recovery
systems differed conciderably in their
strength and chemvical composition, ana
thus thoir additinn to the concentratad
frozen juice produced difforent ilavour.
ings

From tha above discussion it may he
coociuded that, in arder o0 improve
iiive dlavour by the addition of essan-
tial of! at reiatively high tempeiatuie, a
terpantess oif is preferable. Atternc-
tiviiy, wtoring juice or concentrate with-
ou! oil or esscnce, and adding e
latter only necar tho time of consump-
tien, is heneficial,

Powders

Tha poncipal aractions  responsibie
for the detedoration of tho quality of
debydrated juices Jdwing sterags e

1. Browning reactions which inyoive
compeunds containing carbonyl groap:,
organic  acids  and nitrogenous  com-
pounds and result mainty in discolaure
tion of the produc:.

2. Lipid and essential oil reactions,
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including mainly oxidaticn, isomerlza-
tion and hydrolysis reactions result in
flavour changes of the pruduct, and de-
velopmient of undesirable ofi-flavours.
Also, such flavour changes arc accelora-
ted In riried pruducts by the presence of
trace metals (Iren, coppnr etc) acids,
moisture, heat and exposure to light
and ah '. The conditions v-hich favour
increased stability of powders while
in storage are low moisture content,
inert atmosphere, low temperature and
stabillzing additivas,

For most dried juice products, a
satisfactory moisture content for a
storage period of 6 months at 32°C or
1-2 yuars at 21°C, without damage to
quality, is about 1% or below.

This low molsture cor’ent prevents
tho reaction between suhstances present
in high concentration and close prox-
imlty, which cause off-lavour and olf-
colour. It also prevents caking in thasn
products. However, by Increasing stor-
age temperaturg, the relative humidity
Increases, and the critica! point when
‘stickiness’ starts, may be reached.

On the other hand, in products where
rancidity and other oxidation reactions
ocecur, the moisture coitent for maxl-
mum stabitity corresponds to the mono-
molecular valuo, aod if reduced below
this valuc, oxidation wilt be accelerated,
This value is different for various mat-
erials. Jt is about 6.5° for starchy
foods like potato, 3 5% for protein
toods like meat, and near zero fur
fruits and other high sugar products .
StaLitity problems encountcred in the
rommercial distribution of frult juice
vowders arise mainly from reactions
smong the water-soluhle constitnents.
Reactions such as oxidation of carote-
noids are uaually not significant, there-
tore hy reducing the final moisture con-
tent tu a very luw value, the browning
reactions witl be inhibitod.

Two ways have been used to reduce
moisture content of rried juice pow-
ders from the 2-4% level to 0.5-17%.
One mcthod is "in pachage desicca-
tlon”, which enablas a low sturaye
temperature, ie, 21°C after packaging.
This allows for reduction of maisture
to a suitably low ievel belore any high
temperatures, are encountered, If a
desiccant is used, water vapour pres-

29

sure In the container ensures a low, at a
molsture content that, without dosic-
cant, would pruduce a damaging ultect
tu the product'’, The other Wity to re-
duce moistnru is using dehumidilied air
and a fuw-temperature drying stage
which requires several hours in special
equipment.

High oxygen comemt in the atmos-
phore surrounding the dried product is
damaging to colour and fiavour. There-
fore, vacuum, nitrugen and CO. are
used extensively for packaging uf pow-
ders. The storage at low tumperatures
greatly prolongs the time of retention
of good flavour and colour In dricd juice
products. Mylne & Seamans' found that
putt-dried orange pawder packad in air
and storod at 21°C had lowar organo-
leptic score than the same puwder,
vacunm packed and stored a) the samo
temperature. Wong et al, (1966)!
found that storage stabllity of puff-dried
tomato powder at 21°C end 32°C was
considerably better in vacuum or Ineit
gas packs thao in alr packs. The elfect
of oxygen presence combined with high
storage temperature is very detrimental
to the product.

Sulphur dioxide is widely used as an
additive due to its chemicyl preserva-
tive effect during storage of riried fruit
and vegetables juices. its uso is hased
on prevention of carbonyl group re-
actions with amino groups, by forming
addition compounds with the carbonyls,
A =econdiny effect is its action as an
antioxidant, However, In frait and vege-
table juice powders, the high concen-
trationy of the naturally present ascerbic
acid is an equal or better antioxidant
for hpid oxidation reactions .

Addition ol 50C ppm sulphur dioxide
was found to protect tomalo concen-
tiate’s flavow  during puff-diying, so
that the temperatire could be increasod
to 88°C without off-flavour production,
while withuut it off-flavour couid be
derected at 70°C". This use of sulphur
dioxlde enahlns a shorter fiyiog time
or a lower moisture content.
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Increasing outputs of
pouches call for
automation of the
processing lines. In this
article the author describes
an automatic continuous
pouch sterilizer. The first
machine, designed to
handle 27 000 pouches/
hour, is now being installed
in Japan at the plant of
Housefoods in Osaka

*Stork Amsterdam

PACKAGING REVIEW JUNE/JULY 1875

Far many years pouches made of
plastics or of plastics and aluminium
foil have been used in the food industry.
Originally they were only used for the
packiging of easy-to-heep products like
dricd soups, milk powder and snacks;
later on they also appeired to be suitable
for preserves like mcat products, soups
and vegetables. Today specinlly designed
potches are being applied in  the
phannaceutical industry,

In Norway, concentrated soups and
ready-to-cal meitls i plastics pouches
have been popular for a long time. In
Denmark meat products in pouches are
sclling well. However, in order to cope
with the sterifization temperatures and
pressures, and the prevention of re-
infectlon, these types of pouch must be
made 1o exacting requirements.

Originally it was diflicult to obtain an
hermetic seal. Quite a ot of problems
had 10 be overcome: due to product
remnants the scals were not really
dependable.  Even  without products
being trapped the scais remained the
weak spots of the pouch. Anether
problem was the occurrence of delamin -
tlon during the sterilization process,
Folds and wrinkles in the pouch were
also a problem; caused not only by
mechanical handling but ulso by the
dificrence tn the cocllicients of expansion
of the various niaterial luyers of the
pouch. These folds und wrinkles easily
lead 10 material breakage and thus
involve the risk of spoilage.

In spite of many improvements these
problems have not yet been fully solved,
The number of rejects in the production
of products packed in pouches is many
times higher than that in cans, botiles or
jars. This is the main rcason why the use
of pouchas in the food industry hus not
grown as radidly as expected. The tarn-
over it keading countries lite Nor-
way and Deniaark, and later on {taly,
has grown sicwly in the last § years,
Japan seems to be the exeeption; here
the production of preserved food in
pouches has expanded enormously in
the last few years and Japan is now far
ahead of all other countries. Some
thirwy different kinds of flesible pouches
arc used there und daily sales amount to
2 million units.

Increasing outputs call forautomation
of the processing  lines- something

which has been aceepted for the hund- _

ling of preserves in cans, bottles and jurs
for many ycars.

Originally the pouches were first
formed, then scparately filled und finally
seaied by a beat-scaling machine. The
increasing demund for automation has
induced more and more faciories to opt
for mulii-function  machines. These
machines mostly of the rotary type,
comprise: @ pouch forming section.
which pulls «he laminate from the roll,
folds it and seals the bottom and the
side seams; a dosing valve to fill solid
particles (frequently a pump-filler); a
vieunm vitlve 1o dose liquids; a sealing
section, which siretehes the oren top of
the pough and seals it toften applied in
conjunction with an evacdation unit to
prevent air inclusion in the pouch) and
a discharge chute for the filled and
scaled pouches. ‘Here the aumomation
stops and the pouches are sierilized in
conventional discantinnous autoclaves,

In view of the trend towerds increas-
inp line speeds 11 has been questioned
whether the pouch Torming-, Wlting- and
sealing muchine comhination actually
presented the right solution. The single
filling station soon appeared o be the
bottlc-neck  when operating at  high
speeds,

Consequently, there is a tendency
towards separate machines for each
function, with loose auenutic fillers to
fill a number of pouclics simuttaneously,
Of course these machings operate con-
tinuously und fully automatically,

As  regnds  sterilizing  equipment,
things are quite dilferent. The filled
pouches are pluced manually in a
horizontal position on trays: i series of
trays is positioned into a frame toften
provided with wheels) and subwequently
the frame s transferred to the autoclave
for sterilizttion. This is, ol course, &
labour-titensive job, creating a bottle.
neck among the ather machines on an
automated prodiwtion ling.

However, there sre more drawbacks
attuched to the retort system: uncven
heat penctiation in powhes with air
inclusion; risk of unsieriliced pouches
gating o the flow of sterilized
pouches; abrupt pressute  transitions;
abrupt temperaure transinons; stained
spots on iwluminium pouch nutetinl, due
to contact with stainless stevl trays; a

Continued on page 38
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Pouch sterilizer

RS —

Right: The in-feed of the sterilizer.
Below: The automatic out-feed of the
Hydromatic sterilizar.

“banana™ effect (pouches becoime
warped), which is caused by the pheno-
menon of the heat transfer from the tray
to the lower side of the pouch excecding
1hat trom the flow to 1he {ree sides of
the pouch. This also expliing why the
frec surfuces of many pouches —contrary
to the swfaces which were in contact
with the trays— do not become wrinkled,

1t goes without saying that the extent
of this risk of pouch damage largely
depends on the type and quality of the
pouch material, These materials have to
mect very exacting demands, Rge.
infection owing 10 pouch dumage, as
well as reduction of taste and colour
quality duc to wncven or cxcessive
sterilization, are quite unacceptable. Of
course, the possibilities offered by con-
tinuous  sterilization were considered:
the uniform product treatment, the
careful mechanical handling, the savings
in labour and the tow water and stcam
consumption, In short, all the advant-
ages of continuons hydrostatic steriliza-
tion, which have gradually become well
known in the food industry, are needed
for industrial pouch processing,

However, the existing continuous
sterilizers do not appear suitable for
the handling of pouches without special
provisions. Although many articles on
fully automatic pouch processing lines
have been published, many designs
never left the drawing board or resulted
in patent applications which were not
applicd on an industrial scale, Some
developments did result in pilot plants,
but (as far as known) never in industrial
units for commercial production, Howe
«ver, a continuous sterilizer for pouches
has been developed, which has proved
1o be feasible. One machiie, designed
to handle 27,000 pouches/hour, is now
being installed in Japan,

After many years of rescarch and exe
periments, a continuous sterliizer for
rouches, the Hydromatic, has been
introduced by Stork-Amsterdam BV of
Amstelveen-Holland, The development
of the Hydromatic was based on the
following demands: no seam and other
powh damage in infeed, sterilization
and discharge sections: prevention of
pouch deformation (wrinkling, folding,
warping and  delamination); optimal
product quality (uniform sterilization):
high outpms and great operational
dependability.

The Hydromatic for pouches Is

Continued on page 40
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vilizer
westatic principle, ciach individil factory, the proves  particularty during  the  sterilization

cheating and cooling
st Tor the safe handbing
-rable packs, Eaperience
»oabrupt chinges in the
dOPressure vave £is o fulds
hles in many poaches; only
cHpressure increise during hearing
gradual pressure decicases during
ding can preveri powch dumage.
«he pressure of the satusateo sivem in
the sterilizing section is in equiiibrium
with two water colimes, The teme
frerate in the  serdiqnion section
depends on the height adjustment of
the water columns, Fquipped with two
cindless  chiins,  between which  the
holders for the pucked product are
fitted, the machine also has an auto-
murtic infeed mechanism which transfers
the containers into the holders, In these
holdors the  packed  product  pusses
throngh the varions sections: preheat-
ing, swiilization (pastenrization under
100 degrees C s also possible) and
cooling. Alter completion of the process
cycle the contuiners are removed from
the holders by means of an automatic
discharge system.
[

Steam net apprepriate

Steam sterilization is not the ap-
propiiate process for pouches because
siaurated steamy pressure s insullicient
1o prevent damage 10 the welding
scams and allow the pouch wall 10 be
uniformly in contuct with the product,
thus envring rapid sexd uniform heat
traasier, This is why overpressure sterili-
zation is applied for this purpose, In
the overpressure  process for fexible
packs and glass jars with viinerauble
caps, the pressure prevailing in the
sterilizalion section exceeds that of the
saturated steam at the sterilization
temperature,

The process times and temperatures
arc steplesly adiustable between wide
limits and temperture and pressure
transitions during the process are very
gradaual. Consequently, in this system,
the sterihization pressure and the sterili-
zation temperature are independent of
one another. Heat transfer is chicfly
accomplished by condensate at the
desired  sterilization  temperature;  air
provades the desired overpressure. The
amount of overpressare depends on
various factors including: sterilization
temperature, hewd space in the pouch,
filling lemperature, product and pouch
material,

Since these factors are differest in

40

conditions and tvpe o stenhiver cannot
be determi-wa unbi eviensive simulation
tests huve been carried out, The correvt
oserpressure s of vital impertiee:
il the pressure is (oo high the poach will
sutfer dumarce: the same happess if
the pressare is 100 fow, OF ¢oure a
consuint pressure throughow the swenili-
Zalion process is 4 must, The necesity
for gradmal  pressare buiid-up and
velease his abicady been discussed.

Te will be dlear thae it is quite im-
possible to design o standard sterilizer
for pouches. Fach pouch sterilizer must
be adupted 10 the specitic requirements
of the individial project. This is possible
by the we of sandard  components
allowing the assembly of a m actically,
“tailor-made™ Hy dromatic,

The advantages tas well as the draw-
backs) of pouches have been clearly
discussed in many publications. How -
ever. one Fict deserves some further
clucidation because it is not olten given
much attention while being of il
importance (o the sterifization rapid
heat penctradion. Characteristics of a
pouch, as compared with cans, jars or
boutles. arc a luree contact-surlace of
product, flatness (he short distance 1o
the centre af the prodact) and the thin
wall of the pack,

These characteristics result in a rapid
heat transier, which often allows sterili-
zation times 1o be reduced cousiderably
without alfecting the dethality (cxient
of  micro-organism  killing),  Con-
sequently, improved organoleptic prap-
ertics miy be expected. However, the
effcet of over-sierilization wiil inereuse
accordingly, with all its adverse con-
seguences for many produets. A uni-
form treatmunt of all pouches is there-
fore of utmost imporiance.,

Nolder shape

For a rapid, even heat penchration
and  corelul pouch  handling it s
essential that the rizht type of transport
holder is applied. The development of
this holder was uimed to provide no
welding-seam damaz:, even pouch sip-
port, uniform distnbution ol product
throughout the poach and no dumoge
to pouch sarfuges.

Thongh the hasic shape is tdentical
for «ll pouche, the holders still hae to
be specinily adupted 10 the pouch
dimensions of cach individual opery-
tion. Euch pouch rests i a lorizontal
position in s own pocket; excessive
load on the welding seams is thus
avoided, which is of importance -

process. Additionally, ss all the pouches
lie clear of each other, cach side of the
pouch will come into contact with 1he
steriliziag medium. Once the ponche.
have been awtomatically Joaded into the
holders, the holders are SLtomatically
closed by visors, Fach pouch s then
locked up in its ewn pocka, By ity
shape the visor also performs a funetion
- cffective preheating, sterilizing and
cooling,

The infeed takes place automatically,
The continnous sierilizer may be ¢con.
nected w0 10416 pouch  lines. This
means that the production of some
10-16 filling and sealing lines is handled
simultuncously in a single machine,
in one process, ad under the super.
vision of ong aperator,

The pouches are adimitted in rows,
Each row, which may consist of 10-16
pouches tdepanding on pouch dimen.
sionsh, i synchronized with the main
conmveyor chains of the Hydromatic
sterilizer: in other words: the rows are
phased with the iravelling speed of fhe
holders, A sufety system preciudes
improper loading,

The machine is equipped with an
autonitic discharge system. The infecd
mechanisin is logated at the front of the
sterilizer, the discharge systermn at the
rear. This preciudes the risk of un-
sterilized pouches getting mixed up with
sterilized ones. The discharge system
unloads the holders one by one and the
pouchces are translerred 1o a discharge
comeyor via a slide plate. Both infecd
and dischirge systems have been de-
signed 1o warrant careful pouch hand-
ling and thus prevent welding scam
damirge and scratches on «he laminate
material,

A double insulation with aluminium
cladding minimizes radiation heat losses,
which results i significunt savings in
stcam  consumption (less  than  half
used with a retort system) and enhances
the working clintte in the factory hall,
The muchine is equipped with a cof-
rosion iuhihitor dosing system 10 lmit
rusting of the tower walls to a minimum,
which cxtends the service life of the
installution considerably,

In view of the essentiul importance
of a bigh praduct quality, in which
respect the right type ol sicrilizer plays
a significant role, the Hydromatics in
operation are regnlarly inspected by
the munufacturers’ technical  service
orgnization and  water  treatment
lahoratory,

The sterilizer s ubso suituble for the
stertlization of ather cusily damaged
packs sach as deep-dravn  alumintum
foil cups. Hydronitics are built for
outpuls ranging from S0 up w 90
containers per minute.

PACKAGING REVIEW JUNE/JULY 1978



75 l APPENDIX 11X Peeduct List for Canned fruit and Vegetables
‘ Poas ean 30gr
' Peas oon 11
¢ Peas con in
Peas san s
% Peas with carrots sam Ti
: . Peas with carrets eon n
Oroen beans can Ti
I Green beans can Wi
Green beans eon 7]
l Carvets in salted water con e
Carrots in salted water cam |, 1/}
I Carrots in salted water com i ! \
Ayver Glass jor 1/2 " |
% . Peppers in ofl Glass jar 1/}
: Poppers in oil Glass jar 2 1/2
' Peppers in oil con M
¥ Bot peppers Glase jar 1/2
ot peppers @lass jar I/1
. Cucunbers Glass jar /)
Oucumbers Glass jar 2 1/2
Cucusbers oon 1
’,’ . Cucumbers delicacy Glase jar I/}
Yomatees green Glass jar W/}
. Stewed vegetadles can 1]
Stewed vegetables can "
. Bed boet Slase jar 1/2
Bed beet @lase jar 1/}
' Bed bost ean W
Poppors vith cobbage  Glase jor 2 1/2
. Mined marmalade san ]
Apricot marmalade enn W1
: l Rosehip narmalade Slass jar 1/2
: Rosehip marmalade Glass jar I/}
y . Plum jon . Glass jar I
§ Plum jam Glass jar 1/)
Peach Glaee jor 1/2
: . Peach z: Glaes jar /)
. cont{nued mlnnnu




Moricet jam Olass jar /2
Apricot jom Glass jar i

foue sherry jou Glass jor "a é

Chorry jom Slase jar 1”2
Chorey jou Slass jor "

Sour cherry jmm Olass jar W

Stravdorry jou ®lass jar 12 \
Strawberry jam . Glses jar T

Stowved plums con Wi

Stowved peaches Sless jar " ﬁ

Stowed cherries Slase jar W
Stewed cherries oan s

Stowed stravberries oo "e

l-mmv syrup battle W
Raspberry syrug bettle W

.W syrup bottle 12
Orange syrup bottle W

Miderey juice doppack 20 gr.

f
:
i
I
]
{

Sinalco orange doypack 300 gr, ;
|

|

i

I

e - e T

Miberey juice bettle )
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APPERDIX 1y
MEI ON FINANCIAL ANALYSIS OF BABY FOOD LINE

L. General -

These notes provide the workings and explanation
of the economic analysis of the baby food line set out in
section IV of the report, At the outset it must be appreciated
that many estimations have had to be made in view of the fact
that there are no detailed figures available in Yugoslavia.
Rovever, where possible the estimates have been based on
figures obtained from Western Europcan sources,

8 The order of these notes follows that set out in
tables ‘ol and 4.2.

3 ! E“ gosts

Mt expenses 1
Pirector Baby Foods 4000
Asst, Production Manager 2000
Quality Control Asst 2600
Maintenance Lngineer 2600
Yoreman 3400
2 Clerks 4000
18400
plus 8% Social Becurity 1500

plus 33,3% for overheads 6000
say, 26,000

Overheads are intended to cover office and administrative

expenses charged by Vitaminks.

o PR v s

ARG 5507 2 e

———————

R R L S e e

s

¥




:’
&
&
i

%ﬁ
£

L
-

‘. ot of factory

In view of the fact the baby food lime is likely to
be installed in an existing part of the factory, a rent has
been charged instead of a capital sum, The remt is based
on current building costs including services at $240 per
square metre and is charged at 10 per cent of the total

eapital value, :

- 800 s3q.m. x $240 x 10 4

roent -——a—-—r&——————— , ‘: f

- $14,4r

5 Naintonence ' :

Maintensnce -has been charged at 1,5 per cont of the

total capital sum on sa annual basis,

Ypriable costs ,"
6. Rev materials ‘

The cost of raw materials has been estimated by firet

determining the likely percentage between the main items on 2

production and then calculating the cost of raw materials oa §

the basis of the itoms contained {m each recipe. The precentage

of each product to be manufactured is set out belowt
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Preduct N R ia
new Sasal It | i ]
breakfast 0 (9) Egs and bacon »
(.» Egg and ham »
190X
Neat and
vogetables otc 35 (14) Beef & vegetables »
Q3) Chicken & noodlea ]
(1t) Ham 8 carrot ”
1) Veal puree »
) Mixed vegetables o
jook
Desserts 8 O Apple puree »
g; Apples & apricots »
Apples & prunes »
®) Apples & orange 2
1008

In table I of this annex the actusl quantites of each
to be manufactured have been calculated, It has been
ssoumed that production will start at 500 tons im the first
year, 1000 in the second and 1500 in the third and thereafter.

The individusl requirements for each basic foodstuff
ave given in table II. All workings are in prepared tons and
farm prices have been sdjusted to take this into account.,
Process rstios are not easy to calculate but {f anything, the
requirements of raw materials has been over estimated, See
table 111,

- Where raw materials have to be processed for storage
the coet of canning or freesing and storage have been included
ot the standard costs used at Vitaminks,

It should be noted that even st 13500 tons per year
output only 300 tons of frosen produce will be required.
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" Productive labour | ’ 1

Productive labour has beem calculated st Vitaminks
imeluaive of rates: )

3 @ (350n/hr) $2,06/hr = $12,900 per snnum
16 @ (200n/hr) $1,18/hr = $39,300 per annum
Total = §$52,200 per anmum gk

The above figures are inclusive of all holidays, stc,

L N Poysr and process costs

The following costs have been derived from Vitaminks's
om calculations to which has been added a 20 per cent incresset

!tm processed

3 St R s s N
S e R T e i s P i
See e L T P R e R e R e e

water 1.76
stean 1.47
slectricity 0.5
losses 0.06
3.0

At 300 tons - $2330
1000 tons o $4660
150C tons = $6990
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. mall large
10 g= 20 g
Glass jars & tops $45 par 1000  $350 per 1000
Labels 5 per 1000 $S per 1000
Total $30 per 1000  §55 per 1000

Number of ton 33 ) ] $000
Ratfo ia use ] :‘t

Actual cost

H |

Average container cost
per toa $323

Peckaging cost 100 x 10kg cases per ton § 00.25 per cases
0,25 x 100 = §23 per ton

hemmary of costsi

Container costs » $3528
Packaging costs = $29

Jotal cogt per ton = m_q

' m tm - ‘275.@

1000 tons = $550,000
1500 tons = $825,000

i S aonki
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A contingency sum amounting to $270,000 has been
imeluded to cover any eventualities. This smounts to
14 per cent in a full year,

11, Capital expenditure

Iacluded in the provision of capital expenditure {s
& sum to cover internal fitting out of the building,

Adjustments have been made to the cost of the process
machinery to take into account shipping charges, import duties,
ete, and installation,

1t should be noted that due to inflation the origimsl
ﬁlmted cost should be revalued upwards by mot less than

r cent per annum,

The provision for consultancy and market research
have been capitalised - reoccuring expenses would be covered
by marketing expenses and charged annually,

The whole capital cost {s charged in the first year
on the basis that the amortalisation will be over 10 years.,
Nowever, a replacement charge of $100,000 is provided for
im the sixth year to cover excessive wear and tear.

A R o -+ 2
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tal diture
| 18 1 8 i nt
A. Estimated total cost of line f.o.b. 235,000
B. Shipping charges @ 3 per cent 7,000
€. Import duty, dock charges, internal
transport, etc @ 30 per cent 70, 300
B. Installation charges @ 10 per cemt 235,000
Sub totsl $336,600
L Migcellansous equipment
Conveyors, doors, air conditioning % ,000
3. Gunltmy. market research and
development $23,000
Total - $433,000
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