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Att.
Tahu

Mr Zulkoflie Abbas,

ir 7 e AbLa
production in Jakarta. Kr Zulkoflie Abux:,

Head of Utirik,

-------------------------- Jln. iferdekna Selatwu, ©=9

Jakarta - Pusat.

We refer to discussions in your office early April 14,

As requested, we have completed a study of the Tanhu iuu:istry
in Jarkarta.

tlo doubt, the tahu industry is working hard, and utili.cs n
Feneral the opportunities they can find to do tne best
possible out of their industries.

5till we have worked out proposals for improvements anc
developments ag we have geen it to be possible and re«l.:tic.

In fact the potentials are enormous. It appeurs that

following the proposals we have worked out in this repc:t, anrnus!
savings in the range of 30 million Rp. 1is possitle wil .in an
average industry with only limited investments,

#e recommend you to study the report in detail, whereaiier
we will be glad to discuss with you the further steps ihiit
are requirea to implement the proposals.

lncereuQ yours
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EXPRESSIUNS AND ABBREVIATIONS USED IN Tiil REPOKYL .

BIPIK =

Kopti =

OCkara =

Cncom =

(or Okara
oncom)

Soymllk

l

fahu =
{or
tofu)

Tenmpe =

Bimbingan dan Pengenbangan Industri Kecil.
Guidance and development agency for Small

Seale  Industry.

Padan Urusan Logicstic.

srency for Logistics for lk'ssencinl foods

Koperasi Produgsen Tempe Tahu Indonesia.
Cooperative of Tahu and Tempe mAanuiictur: s

in Indonesia.

The remainder of the ground and boiled soy-~

pean mass after extracting the soy mil:a.

4 food cake mi:de by fermentation cf oknrua
nfter addin;; of a binding agent ana stewnung

the mass.

gxtract of pround and boiled soybenns L=
solved or dispersed in wiater after sievir-

of f the remaining solids of the beuns.

Lightly pressed soybean cake mace by
coarul=tion of soybean milk, sieving of .-

linuid wheye.

Joybenn cake mnde by fermentation of boil:w

and dehullea whole soybeans.
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The liquid that remnains of the soymilix after

removing the coagulnted tahu.

o}
surface arer in m~ (a3 a basiu for heel traafere)

Specific heat. The anount of kilocalories
required to increase the temperature ot the

medium 1°¢C.
9 N
Heat transmiscion factor in kcal/m‘hoc
Protein efficiency ratio. The ratio btelween tne
digestible and the total amouni of proteins in

a food or feed.

imount of heat or energy inu keal

. .0
Temperature difference 1n C between the warnews

and colder side.

air speed in m/sec.

Heat transfere factor between differcnt muteri-

in keal/m n°cC

waterial thickneas in m, in heat transfere

caulculations

Heat conductivity of the material in kcal/n n’o.




INTRODUCTICN

Industrial Engineer of UNIDO project 78/078 has been
requested to maxe a study of some typical g:mall scale
mphu production units in the Jakarta area, aiming at
giving proposals for improving of the tahu industry in
Indonesia in general.

Special emphasis has been expected to be laid on procuct

shelf life, economy, and utilizetion of wastes.

As a back-ground for the report, industrial enyineer
torether with the UNIDO netional engineer and represcntn-
tives from BIPIK, Jakarta and the Kopti organization
visited five tahu manufacturing units, three tempe manu-
facturing units, one oncom manufacturing unit, BIPIK
Jukarta heud office, KOPTI head office, East Jakarta
KOTTI office and one machine supplier.

the report contains a brief description of the tahu
production as it is practised in Jakarta and ¢eneraliy
in Indonesia today.

Phe main emphasis of the report iz 1aid on planning ot
improvements in the tahu manufacturing. A swannry ol the
pronosals are piven in the continuation. The proposualc«
have in general been worked out in such detail thnt
ncceasary steps can be decided on, and implementing actions

cain  he initiated.

bifferent manufacturers -nd differcnt locations have
different situations, Different alternatives of improve-
ment may be geclected for different areas and manufacturers.
ie therefore have tried to give puidelines for different

alternatives of developnent and improvement.




i3 an indication of the possible savings or increased profits
within, different fields of operation, gelecting one of
the gpecified improvement alternatives, we can roughly

indicate the presence of a scope of improvement =s follows:

Table 1:
POTLNTIAL SAVLIIGS OR THCREASED PROFITS within different

D

fields of development in the Tahu production in Indonesia.
In Rp.000 based on an average production of 400 Xg of teans
per day per industry. (Rough Estimate)
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- Soybeuns gelection Improved yield
and improved for imported
atora. e pbeang (+20%) - 4, 3040 149,000,000
- Use of soybean 1%, ingredient
meals as limited |at 654 of pricep
materinl ingre- Same yield
dient. - 2.500 106. GuU. 000
- Soaking improve- Yield increase
ments (24%5) - 900 1,200,000
- Improved soaking Product improver
installation ment, Save gpace
v Inbour &
grinder 500 500 500,000
- ¢rinding improve- |Yicld improve-
ments ment (3%) 100 1.400 5. 100,000
- Improved coaking Yield improve-
ment (3% 100 1.400 . 700,000
= Improved cooker Fucl saving
ingtallations 40v% ), product
_ imorovement l .000 e 200 16.000.000
- Separale water Fuel saving, :
heating, gpace saving,
and capacity
increase. 100 300 | 1.200.,000
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* Pipures in brackets

by alternatlive aavir

are auplicated
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Improved soy milk (Yield increase 500 6. 000 70,060,000
geparation and (6%) and okara
okara pressing drying.
Improved sanita- Improved shelf o o
tion. life,less waste{ 600 (1.500) | (©.000.000)
A sa%er product
Use of natural Improved shelf
preservatives life (100) | ( ©o0) | (5.200.000)
Chilled packaging |Improved shelf
or cold storauge life 4.000 5.000 20,000,000
Tahu pisteuri- - " - (800) | (1.500) | (..0u0,000)
zation (or sterili-
ziation)
wanufacturing of Prevent spoil- 4
intermediate ing. Increase 300 (2,000) | ( .€UDL.000)
producta. product value
Improved utili- Increase value,
ztion of the 30 tons at 1.200 2.000 2 Uwi) e 000
okara. rp. 100,000
Utilize the For agriculture
whey 300 300 ~« 000,000
Improvcd factory Improved effi-
lay-out, ciency
Maximum tolal 8.700 [29.300 [115.900.000
======£3====::-:—:::::::.::::::




rccording to the table, 1T utilizing 1l the ooving
poggibilities, nn  annual saving of Rp. 29,3 miilion necms
possible for the individual -industry. That represent
about 30% ot the total operation costs including the <ot

of the beans.

it secms that this is possible throu;h invegt i as

Littio 2s 8.7 willion Rp.

vor Indonesin as a total with about 4.000 tanu industries
using 100 - 150.000 t of soybeans for tahu production, if
the whole tahu industry will be improved accordingly, this
correspondsto a saving for Indonesin of Rp. 115.900.000.000,
or over 100 billion Rp.

.f the total potentiul is taken out ag profil for thu
inaustries, their proiits may be many doubled. It nay
however also become possible to increase the profils ot
the same time as one may decrease the sales prices with

over 20%.

“Je  pecommena to work out a plan of implencntailon,

based on the sugcestions in "Jummary of Pro:osnls™.




Table 2:

SULTIARY OF PROLG. LS.

foRsyt

Problems o Proposal Yroposer initial
Concerning. E measure:.
The use of 1.1 Po establish test norms and Discussions with
Raw materials] test procedures for soy BULCG ana the Food
not well fit beans, especially for tahu Institute.
for tahu. production.
1.2 To seek to import beans for Discussions with
tahu production according BULUG.
to its suitability for tahu
production.
1.3 | The Cooperatives to buy and |Dis.ussiors with
distribute beans accoraing Kopti.
to quality.
1.4 To base small quantity Discusaions with
purchase of beans on histori-|Kopti ana the food
cal data of the beans, and [nstitute.
to gseek to develop market
pricing accordingly.
1.5 Feed back to the agricultu- |Discussiors with
ral sector about beans yield {Ministry of
in order to improve variety |Agriculture.
gelection and storage fit
for tahu production.
1.6a | Arrangements about retumm- Discussiorn with
ing to the cooperative, Kopti.
substandard performing
beans, better yielding for
other purposes.
1.6b| Arrangement between tahu Mesting with tahu
ana tempe maunufacturers to manufacturers.
jell Soaked beans, substand-
ard for tahu, to tempe manu-
facturers.
ugse of soy 2. To extract oil from a Teats by inco food
bean meal as nortion of the soybeans Institute.
raw material before using the reaidues as

an ingredient in the tahu

production.
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establish a spare
grinding mill.

- 8 -

rroblems ¢ lrroposal Proposed Lnitial
¢oncerning 3 measures.
Deteriorating (.1 [To import beans in bulk and [Discussions with
of beans to establish silo storage BULOG.
quality during with air conditioning.
storage.
3.2 |Provide air conditioned Discuscions with
storage for BULOG and for BULUG and fopti.
the Cooperatives.
Reductiion of 4. To establish simple screen- leeting witn tahu
dust and dirt ing of beans before goak- |manufacturerc.
following the ing.
beans
Optimize soak45.1 Optimize gsoaking time and meeting with tahu
ings conditions soaking conditions. manufaciurers.
5.2 | Optimize soaking tempera- - " -
ture.
5.3 | Inprove soaking tubs for Tilot plant and
new Installations. results rencrting.
Optimize 6.1 | Relationship between Testa by the food
grinder yield and quality on the ingtitute.
operation. one side, and distribution

of particle size from the

grinder on the other to be

egtablished.

6.2 | The manufacturers to do Kopti to provide
grinding testing. the manufrcturers

with test screens
and inforw-.:tion.

6.3 | Improve the use and main- Kopti to informa and
tenance of grinding mills. |follow up.

6.4 | To optimize the water mix- |ieeting withk tahu
ing ratio and to provide manufaciurers
cold water for mixing.

6.5 | Advanced producers to Meeting with tahu

manufacturcrai.




Problems
concerning

Para

Proposal .

Proposed initiial
measures.

In —cconomical

cooking.

Dillution
ratio during
cooking.

Cooking time

11

'7.2

7-3

a1

8,2

Nater heating] 9.

Soy milk
separdation.

Adding of
Coapgulant

10.

11,

To establish a better
cooking pan arrangement,
with higher height/dia-
meter ratio, increased heat
ing surface, 1lid, tangential
burner arrangerent with
turbulent gas circulation
evacuating colder smoke,
combustion air control,
outside shell insulation and
pan lifting poss3ibility.

Bottom outlet from cooking
veasel.

Testing of cooking by
central heating and

circulating a heating
medium, oil or steam.

Optimize water/bean ratio
for increased recovery of
proteins and solids.

Optimize cooking time and

To establish a separate
over head water heater,
utilizing the rest

heat of the combustion
gases.

To press the remaining
okara so as to recover
additional soymilk and to
reduce water content in the
regidue.

Fuorther testing of type and
concentration of coasgulant
for increased yield,
improved and varied flavour
and texture.

Pilot plunt develop-
mentas.

Pilot plant testing

Pilot plart.

Meeting with manu-
facturersa nd
further test
cooking.

Meeting with manu-
facturers. Pilot
plant with heter
according to
sketch.

Test presning with
and without redilu-
tion/recookins.

A test prosruune
for the fcoa
inatitute.

- 9 -




Proplems 8 |Proposal Proposed Initial
concerning. 3 measures.

Improved 12.1|to rearrange equipment and geeting with mnanu-
ganitation (1) |to 1improve procedures to facturers. sacterla
and product get a bacteria free coagu-= tests.

shel1 life. lant.

(2) |To exchange filter frames, Meeting with manu-
ladles and other equipment |facturers. Kopti to
with more hygienic utensils identify alternativer
and to establish sanita- for purchace.
tion procedures.

(3a)|To omit reheating of tahu Mecting with manu-—
in the tins and in stead facturers.
to increase the hygienic
conditions.,

(3b)|To ensure bacteria free Meeiing with the
cold water supply or to manufacturers and
take measures for debacteri-|Bacteria tests for
ation of the water for tahu|them.
packaging.

(3¢)| To enable the manufacturers Kopti to e arrange
to get press lids for the ments with metal
tahu tins. manufacturers and

offer lida tu the
manufacturers.
The use of 12.2{''o do preservation of Food institute to
natural pre- excess production, altema-|do tests with conser-
gervatives, tively by salt, vinegar or |vation and COOKLNE.
agar, and sell as an alter-
native gn additional long
1asting product.

12.3| An insulated transport tin |[Manufacturer for

(2) | and 3 cooling elements to |equipment to be iden-
be manufactured by a small |tified and prototypes
gcale induatry and offered |[to be made and testec
to the tahu manufacturers.

(b) | Cooling pnacks for use in the
truneport container to be
manufactured by a small
scale industry and offered
to the tahu manufacturers.

- 10 -




Froblems g |Proposal Proposed Llaoitial
concerning 5 measures
oV
(¢) |Freezing facilities for ice; Practical nilot
making and cooling pack plant to Le eatab-
freezing to be offered to lished, testiug
the manufacturers. the wholc s stem.
Chilled 12.4 | To establish small scale Manufacturer for
packaging (a) production of a PU-foum equipment to ope
alternative. insulated transport conta- | identifie. .
iner to be sold to the tahy prototypes to be
manufacturers. made,

(b) Fitting a flake ice machine A Practicil pilot
for the tanu manufacturers | plant to be ectab-
and use it for chilled tahy lished, testing
packaging, using also the the whole system,
mentioned PU-foam transport
containers.

(c) Establishing of small scalq Initial preparation
manufacturing and installa4 for production to
tion of the required free-| be plannec, imple-
zing machinery. mentation perding

practical tests.

Tahu  tin 12.5 |To equip the tins with an air Food ingtitute to
gealing and tight 1id and to do neating test equipment and
pagteuriza- in water bath before water| results.
tion. cooling.
Product 12.6 | Packing tahu in sealed Food institnte
sterilization plastic bags heated 1in lavoratory teats.
alternative. autoclave, arranged for

pressure cooling.
Processing 13,1 | Manufacturing of firm tahu| Pilot procuction
into inter- by press compacting of
mediate pro- finished tahu,
ducts and
utilization [13.2 | Manufacturing of smoked Pilot production.
of left tahu arranged 1n a simple
overs. smoking chamber for the

tahu manufacturer.

13.4 | Deep fried tahu production| Pilot production
and packed distribution.

-1




Frovlems g Proposal Proposed initial
concerning & measures.
13.5 | Making tahu burgers from Pilot pro.uction
tahu mash pieces and left
overs
13.6 | Manufacturing of sundry Pilot production
ready made tahu dishes for
sales and distribution.
13.7 | Manufacturing of vitamine/ |Food institute
mineral enriched tahu. laboratory tests.
Use of the 14.1 | Homogenization of the soy Food institute
okari. milk okara dispersion and laboratory tests.
letting the okara remain 28
an ingredient in the tahu.
14.2 | Improved and increased Pilot prucuaction.
oncom production, involving;
a better controlled star-
ter culture, improved bind-
inyg, improved packaging,
cooled diastribution, to
establish some new higher
gtnandard manufacturing
units, to make an infor-
mation compaign for poten-
tial consumers.
14.3| Production of gpecial Pilot pro —iction
qualities of tempe. by tempe wuufac-
turer
14.4| WManufacturing of food Pilot prouuction
"goysares”
14.5| Arrangements for the use of| Teat production
okara in baked products. by bakeri.s.
14.6] To use okara as an ingre= A public recepie

dient ot different food,
in production for sales,
and in the housec-holds.

competition nd
food institutle
trials.
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Problems S Proposal Proposed init.al
concerning. 5' measiures.

14.7 ,Production of dried okara Pilct proaaction
flour. (By the tahu manufac
turer or within the estate
of the manufacturers).

14.8 |lanufacturing of a balanced arrangenents with
poultry feed, partly buased existing or noten-
on okara. tial fecd wmunufac-

turers.

14.9 | Drying okara and selling Pilot production
directly, as feed tor and encourigrenent
cattle, pigs and sheeps of t:ithu manufac-

turers.
Usc of the 15. To arrange with nearby Information to tahu
Whey. farmers to get hold of a manufacturers and

transport tank to collect tarmers.
the whey from 1liststock
tahu manufacturers, using
it for life-stock drench-
ing, for gardens and
vegetables.

Production |16, To improve arrangements in |Planring and dis-

lay=-cut. the production buildings cusuion of the
according to a general Pondok Gede viitate
lay-out proposal. and other new

estates beiore
gltarting tnec
constructions.

Bicycle 1T. To rebuild becaks evicted Rebuildin: nnd

trangporta- from passenger transport, trying out of a

tion. as tahu transporting proto typec.
vehicles.
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THE PROCESS AS AT PRiESENT:

The processing is done batchwise, each batch = 10 kg dry
beans. The batches are kept separate throughout the
processing. 400 kg soybeans are processed daily = 40

batches. The work last from 9.00 a.m. to 5.00 p.m., 7 days
per week. 6 people are working directly in the production.

32 gellers are also engaged to sell the deaily production.

The sellers use about 1 hour in the production for moulding
and finishing of the Tahu before spending 4 - 5 hours gell-
ing their batches, normally 1 batch per seller per dauy = 10 kg
beans, or equivaient 30 - 50 kg tahu, 3 = 4 x 18 liter tins.

Including the sellers production assistance, the total &an—
days in the productiom hence comes about to 10 per duy. It
appeared that everybody works very hard and have achieved

a high extent of working efficiency in their job.

The steps in the production are the following:

1. Soaking and washing:

10 kg beans iz soaked in water for about 3 hours in a
wooden tub, 45 cm diameter x 30 cm high. 15 - 20 tubs are
being used. The beans are very dirty and extensive

washing 1s required both before and after the soaking
period. The water is being exchanged many times, and
extensive movement of the tubs is required. Some beans are
lost on the way. The tubs have a flat bottom and separation
of stones is not very easy. No screening of the beans takes
place before the soaking.
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The arrangement of the tubs appears a bit messy and
cumbersome and & floor space of about 5 m2 is required
for the tubs alone. '

The used wash water flows on the floor and later drains

in a drainage groove.

2. Paste grinding.

Buckets are used to transfer the beans frem the soaking
tubs to the grinding machine funnel, not large enough to
contain the 10kg charge. Water is during the grinding
continiously added from the top at a random.

T:e grinder werks with stone discs and produces a fairly
fine paste, again collected in 2 wooden tubs for transfer
to the cookers.

One must expect that the grinder at times require exchange
of grinding stones and other servicing. But no spare
grinder is available, and the production will hence cease
during servicing.

3. Cooking.

4 cockers are present, consisting of a plastered brick work
basin 90 x 90 cm square, 35 cm deep. A 80 cm diameter
curved iron bottom is fixed into the brickwork bottom. From
one side,underneath the cooker,is arranged a petroleum
burner with a simple evaporation spiral in fromt. The
burners are commonly connected to a petroleum tank, press-
urized by a hand pump. Smoke outlet 1s 180 ° across,

under the cooker bottom.




Over the smoke outlet is arranged a stand for cooking

the 18 liter tins filled with finished tahu.

All the combustion gases with the remaining heat is left
into the air of the production room after passing arround
the tin. One of the cookers is used for water heating.

The beans paste is diluted with warm water and trans-
fered by buckets during the filling of the cookers.

The cooking takes 15 minutes, but much longer including
filling and emptying done by help of buckets.

It can not be avoided that the cuntent at times boils
over the edge, spiiling; on the floor. Also it appears
that sedimentation on the bottom takes place,and when not
very careful, the paste may burn glightly in the bottom.

4., Filtering.

Por filtering of the diluted soybean mass from the cooking
ig used a 1 m diameter open bambu tray, loosely covered by

a larger filter cloth. The mass is filled over from the
cooking vessels by buckets. The mass and the cloth is moved
around to obtain a best possible drain of the dissolved
material, retaining the coarse particles. Wooden sticks
are used to move the mass around on the cloth for a quicker
filtration. Water is added to the mass 2 times so as to
get out as much as possible of the disselved material.
However, no pressure is being applied, and the mass

(okara) when discharged still contains large amounts of
water, and probauly also reasonable amounts of soymilk.

The dissolved product is filtered down into a wooden round

tub,80 cm diameter, 70 cm high, containing the total filtrate,

about 150 liter. 8 tubs are lined up for the filtrate.
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5. Coagulation.

A coagulating agent, an acid (1% of the bean weight),
is now being added to the tub from a solution stock, and
the product is left to coagulate and settle. That may
take another 10 - 15 min, whereafter the liquid (whey)
is discharged to the floor over a filtering bambu tray
placed down on top of the coagulate with a ladle. The
filtering tray is coarsely platted, and limited amounts
of coagulate follows the liquid through the holes in the
bottom of the tray to the discharge.

6. Moulding.

The coagulate is now spooned over from the tubs to the
moulds. The moulds consist of a wooden square frame,
inside 49 x 45 cm, with an filter cloth inside.

After filling, the moulds are placed on top of each

other, providing a slight pressure Further Whey evacuates,
and after another 10 minutes the tahu 1s fairly firm, is
taken out of the mould and cut into cubes with a knife.

T. Preparation for OSales.

The cubes will be piled up into 3 - 4 x 20 liter tirs and
filled up with hot clcun water., The tin is placed over

the oven smoke outiet tor a short heating aiming at
sterilization. Thereafter the water is exchianged with cold
fresh water and the procduct is ready for distribution,
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8. Distribution.

The 4 or 5 ting of tahu from the 10 kg batch of beans,
weighing now all together over 80 kg is placed in special
wooden racks on the back of an ordinary bicycle ana the
distribution starts. When 32 salesmen can distribute

40 batches, it is because some salesmen Carry more than

one standard charge.

The salesmen use 4 - 5 hours to sell the 30 -

50 kg tahu. When the speed of the sales is limited to
averagely 10 kg/hour, it is because definite and
determined customers exist only to a certain extent, it
is because several salesmen visit the same area without
having agreed on any sales zones for the individual
seller, but it is of course first of all because tahu is
a fresh product that can not be stored,and the consuier
will not buy more tham for their daily consumption.
Generally the sales is distributed as follows:

- 50% to market stalls and small shops for resgaie
- 30% to small restaurants and mobile meal vendors

- 20% to private households.

The sales price for the batch varies from approximately
Rp. 8.500 to resellers to Rp. 9.000 to private.

9. Treatment of residues.

The residue mass from the beans paste that remains on
the filter cloth after separating the soy milk for the

tahu, the okara is gimply dumped into a concrete basin
1 x2mx 1 m deep.
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+he basin has a bottom drainage leading to the sewer,
allowing some further liquid gseparation before packaging.
The liquid that drains, the whey, still contains some

goy milk.

The okara is thereafter filled into small woven bags, and
further liquid is pressed out of the bags manually, and
drained, before the bags are being collected by tarmers
once or twice per day and used as cattle feed. The sales
ot okara amount to around Rp. 3.000 per day or Rp. 15 per
kg for the dry weight of the residue, said to amount to
about 504 of the dry weightef the beans.

Individual variations.

The industries we have seen, are all in general using the
same principles, the same raw materials, and gsomehow the
sort of equipment and layout.

Some have electrical motors and light, with power either
from PLN or from their ewn generator, while others have
a small engine with old belt and pully systems to power
grinder and water pumps.

The standard of the equipment varies, and so does the
building standards. While some have glazed tiles on walls

and floors, good light and space, others have bambu wal.s,
hardly any concreted floors at all, congested space and

poor light. Hence also the hygienic conditions wary.

Wiell organized production seem hardly giving any smell

at all, while the less hygienic operations 8atinks

terribly and is a source of extensive pollution and nuigance.




Some have a relatively practical layout, but none are
arranged anything near ideally, gomething that is important
for good flow and control of the production, especially
with the extensive carrying around of mases and liquids

in buckets and ladles.



OTHER WMATTERS A3 OBSERVED.

The Raw Materials.

Most of the raw materials come from Bulog and are
imported, mostly from USA. When these quantities will

not be sufficient, the manufacturers use to get ad’itional
supplies from the open market. The price for imported beans
Las been indicated to be 25 % lower than for local
material, but the yield still very much lower.
About 50% of the requirements have been covered by
imported soybeans.

The manufacturers inform that much of the beans they
receive are substandard for tahu production. 0f late
this has been the case for about 10% of the beans.

The results have been that no tahu can be made, or the
taste of the product has been so poor that the total
batches have had to be wasted, or used as animal Yeed.

Life time of the product.

In general the product will be sold and is expected to

be consumed the same day as it is produced. However,

the salesmen are not always able to sell the total
available quantity. About 5% of the total production

will hence be left over %o the next day. To enable sales
the following dsy, the water will be exchanged and the
product will be cooked again in the tin before presenting
to the market again. In this way 80% of the left over
product can be gold with a price reduction of about 25%.
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The rest goes for animal feed. No refrigeration facilities
exist with any of the marufacturers and ice is not wused.

Sales force availability.

The salesmen are most often farmers related to the
manufacturers.

‘hey come to town, stay in the house of the factory
owners, and do the sales job. They order daily from the
manufacturer the amount of tahu they expect to sell, pays
Rp. 7.000,- for the 10 kg bean batch and sell it again
at Rp. 8.500 - 9.000.

However, during the busiest farming seasons, 1 1/2 - 2
months per year, they are required home on the farm and
leave the salesman job for that period.

This similarly reduces the sales volume and the activities
in the production.

It has heen tried to look for other salesmen, but any
stable solution has not been found.

Demand Seasonality.

The cooperative has experienced that the consumption i
slightly seasonal or periodic. They have notice that the
gales have varied as follows:

- During the first 8 days of the month: About 70% of
normal consumption because people have recently got
salary, and can afford other food alternatives.



- 1 month period before Ramadhan: About 130% of
normal consumption due to extra social activities

etc.

- 1 month period during Ramadhan: About 70% normal
consumption due to the fasting.

The variations create an undesireable unevenness in
the tahu production.

Organization and Volume of Activities.

he industries as visited belong to the Last Jakarta
Cooperative Society of Tahu and Tempe manufacturers, who
have 719 member industries divided 40/60 on tahu and
tempe manufacturing, and are said to cater for 70% of
the market in Jakarta.

The cooperative does common purchase of raw materials
for the member industries, negotiate price and charges
a fee built into the price of the raw material. They
store and distribute raw materials and have the task of
asgsisting the member industries in general promotion
activities.

According to the society, and according to a report of
1983 from the Chemical Researeh Imstitute in DBogor,
the number of tahu manufacturing imdustries on Java
are about as followas:

Jakarta 411
West Java 844
Central Java 1.156
Yogyakarta 87
East Java 864

Total Java 3.362




The cooperative sells,for tahu and tempe manufacturing in
Jakarta imported beans about 3 - 4.000 tons per month.
According to the above, that may correspond to for tne
total of Java, included the consumption of local beans

for Tahu alone, something like 100 - 150,000 tons per month.
rver capita this may amount to something 10 kg tahu per
year or 20 gram per day, catering for a considerable
portion of the human protein demand.

The product is hence of the highest importance for health
and family economy.

Planned Estate at Pondok Gede.

‘e are being told that the Tahu and Tempe manufacture in
pagst Jakarta will be sought moved to a new estate for
the purpose within the Pondok Gede area. Planning of
the new estate is presently under way.

The Present Economical Situation.

the economical picture of the daily production general.y
looks as tollows:

A Witn imported soybeans from Bulog via the Cooperutive,

Costs:

400 kg soybeans at Rp. 400 Rp. 160.000

200 liter petroleum at Rp. 175

(In 20 liter tins at Rp. 3.500) Rp. 35.000

4 kg coagulating agent at Rp. 425 Rp. 1.700

Electricity or diesel oil Rp. 5.000

6 Operators at Rp. 2.50C0 Rp. 15.000 '
Rp. 216,700
SEES ST =Sa
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Sales (ex factory).

40 batches of Tahu (less 10% wasted and less 5%

unsold) = 34 batches at Rp. 7.000 Rp. 238.00C

]

4% = 1,6 batches at (25% reduction Rp. 5.250) = Rp.  8.400

Cattle feed, 200kg (dry weight) at Rp. 15 = Rp. 3.000
Spoilt products as cattle feed,20 kg

dry weight = Rp. 300

= Rp. 249.700

Daily gross profit ex factory = 15% = Rp. 33.000

Salesmen's Sales:

17 batches at Rp. 9.000 = Rp. 193.000

17 " at Rp. 8.500 = Rp. 144.500

1,6 v at Rp. 6.563 = Rp. 10.500

Total = Rp. 308.000

Less purchase cost = Rp. 246.000

32 salesmen at Rp. 1.925 = Rp. 61.600

p g



B. Manufacturing Economy based on local Beans

from the open Market.

400 kg soybeans at Rp. 525
Other costs as above

Sales:

8/7 of the yield as from imported beans,
comparatively

45 at reduced price as above

Cattle feed and spoilt products

Daily gross profit = 7%

= Rp. 210.000
= Rp. 56.700

= Rp. 20t.700

= Rpe. 272.000
= Rp. 9.600
= Rp. 5. 300

= Rp. 284.900




THE FINANCIAL SITUATION OF THE ENTREPRENEURS.

the manufacturers get tie beans from the cooperative at a
price of Rp. 400 per kilo. An arrangenient between the
cooperative and the members has been made, that the memvers
actually pay Rp. 425 per kidlo, the excess Rp. 25 per kKilo
being their savings within the cooperative, ment preferably
for investing in improving their business when required.

It appears that most members are joininyg the saving

scheme.

A saving of Rp. 29 per day x 400 kg/day = 300 days/ye«r mares
an innual saving of Rp. 3 million. Thig of cource mesns

that the members in general have sufficient equity available
to consider investing in any of the proposals specifica 1in
the continuation, It furtheremorc means that the
cooperative are controlling huge funds for lendaing to

eamrn interest for the members.

It seems reasonable to expect that lending furtiher mear:
to the members for further development financing is a
prime goal.

Hence, in general it may be expected that most of the
entrepreneurs are financially able to invest in any of
the proposed improvements without even requestin;; any
loan from any bank.
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PROPOSALS FOR IMPROVEMENT AND MOD&RNIZATION
OF THE ‘TAHU INDUSTRY:

According to our observation from the visited industries,
expecting these to be generally representation for ihe
fahu industry, we can indicate the following possibilities:

1.  PRETESTING AND DISPOSITION OF RAW NMATERIALS.

'ne requirements to the soy beans are quite different for
Tahu and Tempe. Beans that are totally unsuitable for Tahu
production, may still be fit for manufacturing of Tempe.
Still such raw materials are presently being used for Tahu
production, frequently resulting in total wastage.

The problem is partly that a manufacturer receiving a
small quantity of beans first after soaking and partly
final processing discovers that the beans are sub-
standard for his purpose and he wastes the total lot.

This is a great problem that destroys the economy of the
Tahu production and makes tahu more expensive than it
need to be., Even if these beans most often will be
utilized as cattle feed, the wastage of food for the
Incdonesian people is high, and may possibly represent as
much as 10,000 tons or 4 billion Rp. per annum.

However in reallity the loss is far greater than this,
congidering the reduced yield for all substandard
products.




Cwilitivs of betns and their importance for tahu pro uciion

iuch is already known about the relations between thwe
different qualities of soy beans nnd their usefulnecss for

tahu manufacturing. according to USA stanaarus, 15t cinss

veans must individually conform with the following:

- Bulk weigcht: kiin 56 1lbs/bushel. Normal bulk wel; ht
= 60 1bs/bushel or 0,77 kg/liter.

- iioisture content: lMax 13%. The moisture conteunt
is very important for the quality und
the possibility to store the beuans.
With a higher water content in prasent
or past, the beans deteriorate aquickly.
The yield in the form of recovery of
proteins and solids in the tuhu goes
arastically down andé fermentation and

mold may develops

- splits: Hax 10%. Split beans are no longer protected
by the covering skin. It meuans that tne
"geal"™ is broken ind the bean ranciflog

quickly.

Total damage: inax 2%.

- fleut damyres Liax O,2%.

- Foreign mitterg: Wax 1w, Stones and iron may en;ily
dumayze grinding stoneg and otherd.

- bark veans:  Lax 1, biscolours and make o grey tohu,
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nroducts are as follows (7)

ol dry matters:

Table 4:

(in percent

«nd export 2nd and lower grades.

GOLPENT OF SOYBEALS ARD SOYBuaAl By-PRODUCTU

calculated on dry matter).

americans usutlly use the 18t grade beans themselves

fhe normal analysis of soybenas and some soybens by-
calculated on the content

. [Soy bean flour.
(V]
o o o 5
- . @ H
o . o o o v -
Q0o o n o« FORNN ]
1 T P oH o b % -
A —~
290 o B o 3
rnnd n o Moo n O
Dry matter, total 90 % | 92 % 91 % 88 %
Digestible protein 34 Y% 41 % 3T 9% 8 7
Total digeastible
nutrients 88 72| 14 % 78 % 37 %
Total Composition
averase:
Protein 38 % 48 4 44 % 12 %
Fat 18 % 0,8 v 5 % 1,2 .
Carbohydrates 25 % | 33 % 30 % 35 %
liinerals 5 % 5,6 % | 6 % 4,5 -
Fiver 5 % 2,6 %1 6 % 26 w

be conrulated

hege data however varies and

what is first of all
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important for the tahu production ig the content of
proteing, since it i3 the protein in the beans that will
to tahu.




The protein content in total can vary extensively, ana
~ood beans contain 25% more protein than poor ones, :id

also their usefulnest and pessible yield vary extenuively.

1t is important to be aware of that beans are culiurs-u
and cultivated with 2 different main objectives;
protein yield and fat content. Soyuveans for oil
extraction shoutd of course first of all have a high
fat content and the protein content is less miterial.
Such benans should never be used for tahu production.
small beans generally have a thinner skin and ive =
better yield than big ones,

"he nie of the beans is also of high importance for
the tahu yield, and the beans should preferabiy not
more than a few months old. As long that one uses

american beans, these are harvested in September/Uetober

'
Cee

+nd may hence become as much as one yeur old. Older

beans than thnat must be avoilded.

“he sprouling ability of the beans also counts for tne
vieldy. Good bewns nave a hich percentage of spountins
seeds,

Some varicties of beana perform beivter than otners.
Among American benns, these congidered the best typa:

for iahu production:

1. Prize
. Wim
D Kanrich.

Je propo.e the followin steps to be tnken:




Tal ouslity norms for beuns for Tahu production:

A multitude of auality factors are specifiea nbove,

low the convination of the different factors Lafluedse
the t:hu production can not be determined exactly.

‘'hey can all ;ive an iden aboul the usefulness of i
bernns.  But it will be better to determine quality truscd

on a simple laboratory test specifying nomm firures for:

—~ Volume yield in %
- Protein recovery in %

- Flavour a long a scale, 1 = 5.

frovided exact test norms are laid down as cloese to
normal manufacturing conditions as posgsible, v very
satistractory measures to uetermine the value o7 the

beans will be available.

The test should iInvolve simplified tahu manufzcturi:

in 2 luboritory scale, accordinug to a laid down proceaire.
The teat results will be available after a counle of

hours after starting the test.

Fnowing v much w; pogsible the analytical and
higtorical data of the beans consignment, one will oo
in time be able to nidke a1 bage for a good judrenent ou

tht bick:'round.

1.7 [uvort ol beans wccording to teast data.

Considering the extensive quantities that are consuw: a,
it witl befair to import soybeuan:s specifically for the

use for tahu  production.




the relation between the value of the beans for tubu
production and the general emphirical/analytical by,
ags may be derived fron the tests as specified,shoula
pe giving BULOG a good bases for negotiationa, but
order and price upreement should better be pendin; Lhie

luboritory test [figures.

1.3 Cooperative purchases based on test o ta.

Purchases of the cooperative may also be baced on the
test data, ensuring the cooperative that thev can purchuse
the right beans fit for tahu production 2t favouravic

prices.

nemns less fit for tahu production can of course be
directed towards tempe production Br may be lert for
different purchases and purposges,

iiaking these data of each congignment known to the
manufactures, they will also know thelr situation :ud

be ablie to act accordingly.

1.4 Local purchases based on historical/analytic: b,

Very small local purchase quantities can not be bases un
test data. The correlation fuctors thst will be drawn
after repeated testing of bewns veiween hictorical/
nalytical data for the congignments on the one siac,
anag the test performance on the other will however
enuble the minufacturers to make a fairly good quality

judgement of locully pgrown beans, and enable meanin, ful

gelcetions and price pgreements,




Teb ouulity specifications as puidelines for tne

bean cultivating farmers and for Ministry of

Agricul ture.

is the relations between historical/analyticil aata and
tahu performance gets known this should be made krown to
sinistry of Agriculture and to soy bean cultivating

farmers.
They should with this information be able to direct -clec-

tion of varieties, ways of cultivation and storage oo,

towards better perforuming and better paying alternatives.

1.6 Hedisposition o1 Sub-gstandard benss.

Yhenn the yield or the quality of the tahu becames
extensively substandard, this can be dissovered after
processing in the production of 1 or 2 10 k¢ batches.
he rest of the consignment will by than, either oniy be

soaked or not yet be started proces;ing at all.

) For whit is yet to be soaked, a procedure shoaid
be worled out “y the society, accordirn: to wi. 1,
the unprocessed beans can be returned to the

society to be used for other purposes.

b) Beans that have already been goaked can not wve
returncd to the cooperative and the beana nmust ue
used within v couple of hours to aveid damqy e,
In most cases such benns can be made into tenpe,
The changre Lnouse of soaked beno however, must
remain o mitter to be solved between individual

thu and tempe manufaciurers,
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de can only propose to eacourne tnnt the Individw
manufacturers make private arrancenents with Tempe
manuracturers or othoers to take over the gowed boon
1t 2 nrice to be arreed among themselves,

sneh different manufacturers nre often foune witnis
reoaonable peosraphical distances and transport by
bicycle shoule not create lir,.se problems.

Je will vemerally not propose the tahu mannf{.ociur-.:

do tlternative processing themselves.

in cnaes where no tempe manufacturing unit i locvid
in the close surrounding:sy, the further tenpe [rocessiocs
should be sought done by the tahu manufacturing unis
themselves., What is required of dditional ouinme: .t
15 n peeler ind some fermentation shelves, Teolin: of
these limited quantities can alwiys be done monualld,
and if no sprce for packagring and for the srel-res |
avallable, that may posgsibly be locited somewhere o

door.



e USE OF SuY BEAN FLCUR A3 RAW WATERIAL.

L.omentiuned ibove, soybeans are also used cer rw

s aterial for edible oil production, and soylenn cil L
congicdered one of the finest oils for food purpose::.
When e¢xtracting oil, the proteinas and the coarbohydr Los
reriin with the fivre and the procuct that TR Ll

be used for tahu production. 35.. of the l=zhw nrouactlon

in Juwan is bused on this product.

(ils re extracted either by necanical presain: or
solvent extriction. Ghe mechanicil oil exirtcilon oo
pirt of the solvent extraction i3 done ot Loorooooen
temperatures. Ln those ouses the remaincdoer 1o oot ool
it for tuahu nroductior. When doin colvent ootz

at low temperatures however, the by~

product can be used for tahu production, mixzing it .u

with the rest of .he paste belore cooking.

The ccoruny of this production is aquite good, Cons e g
the lower price of the flour. (That may be aviilav.. ot
something: like o0 = 704 of the kg price for pouns)

algo the hicher percentase of protein (ns to the tuiie

on pace 12 A).

Pohu contains fat. This flour docs not. A droduct e
et irely trom soybenn flour will herce be differcent 1o
norteil bahu.  The esncistence will be less touph, ara
the toha ericks easicr. fe will therefore not recor «:a

to miave tahu solely from flour, but will rathey recommend

1o nwed 10 = o0 of tuig flour in-to the production.




Inconesit hut severdd oll evtrctlon milis oo

Tever oquiveanh

criraction even i none of them ot the Dreseni Uses

snoybeais. LU however the by-produact cuan be farly

dbilized for fnhu proouction, we see No rerion why e
(o Llretion shoald not be permitted nnd encour:, jed.

e cooperitive hvus erlier tried to mike tihu from
soybean flour but thon 100% from the flour, vt s
cxploinea above, one cnn not expect very goud resulls
from that.

Ji¢ propose to let one Hf the oil expelling comranis

i 0
4 teast run of one charre f soybeuns. ‘Thereatter oro il
use the flour s 1 additive in the Pahu proouctiior, ool
wite with 2005, nna after that to araw 2 conclusion oz

posaiblie further recomnendations




., COPRGY L iR ea, o SUYENALS.

Jhe o stordare tiae of beans for the tanu producers oo
soort, and the cuantities so small that it cuan hardiy
ne vinvle to concentrate too much emphasis on the
storazce facilities for the tahu producers.

moth for the Cooperatives and for BULGG's storure o

-t

beans, however, the storase conditions are ot the groei.
Ltuportance,

Che ddr hunidity in Inacnesin ig especially bi,h (it
s = 35%) and so 1 temperature., both are very Lanori-ai
for soybeans tu be used for  tahu production,

yhen the moisture content of the benng exceeas 15,

the beans start generating heat and growing: oi mola o

possible.

‘here are also experience data available showing how
aulckly the bens aeteriorate when under moist g humid
coaditions:

venngs with 10,50 molsture content decrenses the yilois

for tahu production to 504 of the normal:
. - . . . O,
i, O owecks 16 storared at 2070

w1 oo " at 25°%C
in 8§ v n " at 30°¢

11 soybewns  are storved in bulk or in open otcking of

Lios,tney will generally not be attacked by roccents,

contrary to Lf strekced compnctly in bags,




It hewt develops, this can witn compact 3tactins Lol

easily ve contrvolled, temperniiure will contizue to
increnie, and the beans will easily get totally sivilt.
hean3 are hygroscopic products, abgsorbing molsture Iro:
the air according to the climatlc conditions.

In the principle beans behave like wood. @ith a Tenore-
ture of 2L - 3OOU and ir moisture of 8U - sgp,woud Thoan L~
lized its moigture content at 17Tw. If this is reprecoutative
also for beans, stored beans, unles: taking specllic pre-
cautions, are bound to deteriorate extensively only fi-r
4 nuwaber of weceks even if the initiai moistur - cont.nt

wig fairly low. Hence, it maxes very lititile sence to
secure high yieldine beans as prooosed in parn b,
unlesyg alse taking necessary precauntions for improved

storase.

o far a1 we wnow, both the <Cooperativen =unoe BULOG
slore the bown: under less desireable conaitlions -
indircated above, compact stacking of bags unuer nigl
temperature and high air humidity.

It 1 quite likely that the storage conditions is
responsible for o substantial part of the quility

difference between stored and fresh boans,

't tho storae conditions are responsible for onlg
accrence in the yield, than the lost values for the
‘“hu production in Java anounts to over 4 billion 1.

annunlly,

[f bewmi: will be Luported ana distrituted in bullk, tre
nrice of beans will ;70 conciderably down (from USa At
4,5), and dditiornl bennotita are vailable,

That reocudlre bnvestioot in oo ailio

facilitics, bob the vvenb ety will certainly be

gorlhwile,




“e recommend (he foilowin qlternatives to be invest ooated

further:

1 [mport of beuwns in bulk, Storage in .~ 1iog tu ue

eatablished. The silos to be wir conditioncoa g

U

possibly slightly insulated. Distribution or
in 3 t.uk wagon with pumping facilitied.

Tahu manufacturers who mre conveniently locted
may get supplies directly from the tanlk waion.
Others may collecet their reaquircients from b
cooperative,having also alr conditionen silo Tacili-
tics. 4t the wairehouse of the cooper-tive, i
manufcturers should be able 1o bers the penos tova-

selves, or fetch beans s convenient Tor the .

S. 2 fempornry arrangetents, If one i nol immen wiely
rendy for so far drastic improvements und cus!
reductions, the stora;ie facilities of BUHLOL ¢
the Cooperttives ghould 1t losi be i roves
much w3 poasgible, Tt is importont UL Lm0 e

meaanres ineludes

‘1) Lir conditioning of the stor:se oo,

(nossibly hent insulated)
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Tt has been observed thit the benis are very dirty vl re
rired up with stones, soil lumps and husk etc. The b

re not gerecncd before gouaking, Hence the job oi wesnlrng
becones extensive, the water consuaption becomes unueces=
sarily high, the place more untidy, amd probably also the

beans less clean,

Pre screening of the dry beans before soaking should there-
fore ve arranged. The job is simple and auiclk anc Loe
majority of the pollutiona can be screened outl witi:

simple eaulpment.

The beng may either be shakea shortly in swmdl portoe s

in 4 hand shake tray tefore soaking, or they niny p.i:

over a sloopin;: screcn, with or without vibritor. Ul

arrangenent's  may look ns  follows:

~ \ g [
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o1 Sonating time,

seprect sodiir s time 1ooof dmportance for YV,

ard oshelt Life of tie trhu.

tf Lhe sotio bhae 1o too short, the ylola wisl oo e
L* 1o soakio, time is too long, the beoxws AT B S N A
feriont, loose flavour and substasice.

suericins, Ghinese nud Japancse S0 trom 9 1o 12 b,

the water aboorbtion dincrenses by temperiture. ACLOY
to rel ttion diicrams the soviing, time at 3000 wWwOonlo e
abeut O hours, whereas 3 hours sonizing 1o proctiscs Lo
J ucirtie. Correct soniting time oo ensily be coooon
woloht control. As noon a 1200 nbsorbtion, e wppro: Loy~
tely the mazimam possilble 1s resched, the sowting o vu
ston s the nrocessing continue,

Correel soncing con alao be cheched visuslly:

o= ol 0 chrrntclerined by
i

- oatensive toun on the waler (CO-from 1 Mmufaie. P
o

- wrintelod oeed coats,

Gnoer=aos Lo oiL chhacterized by

- Covenve sord hedves inoside surtfaces (whien
aeparibane them)

- hipder, and more concentratea colour in the miacdle.

- nol ewiiy breacaible with the fipures, runhory

consgistence

v et recomne g thic e ther to e compunice oo to L
e f e tburers, e reeccsaary  Litiostance be iven to
crovide onbicur sond inge.

i1owill nowever stilt be worthwile to o some conti ction

R A S CToonges b lnportance of o corie
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.3 Inmproved soaking tubs,

Ty

Phie soaxinge of 40 geparate batches with tubs sealioroa
srounsd on the floor, some on top of each other, wasiin -,
filling and cemplying of several wash water portions,
solashing around on the floor, loosiny some Leans vrowrds
the arrangement mnay be improved. May we indicate i

arrangenent o outlined in the sketch:

...44-
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The proposal in the sxetch includes ¢ soaxing vessel: of
approximately 70 liter each, with a capacity of soain.

30 - 40 k4 bens each. Altérnntively could hive been
proposed 20 vesscels cof 20 liter each. e do however ot
eaaily gsee the benefity of operating with exactly 10kg
bean changes, and will rather propose to sell tahu on
quantity of prcduct rather than on beans quantity. 1t will
hence be legs important to divide the production ex:ctly

into 10kg;  charges.

ie propose each of the vessels to be egquipped with;

A bottom sieve with cook valve for wanch water

outlet

- A stone trap to prevent gtones from followin tie
beans into the production

- A mesh overflow sieve for easiecr gseparation of

floating foreign bodies and dirty wash water.

A bottom rubber plug for draining of sonked
and wagshed beuns to the grinding machine.

A common water tap with a flexible hosepipe mity be
arranged for fresh water supply. Adrainage grove in
tne floor will be needed to keep the floor dry.

If 4 common outlet directly to the grindcr will be
arranged, a control platform about 40 cm high is
required because of the grinders height requirement.

The soaxkiny, vessels may be made from aluminium, en:imelled

cr atainless steel, or possibly from glassfibre
reinforced plastic.

- 46 =~




The aim of the arrangemcnt is to get a better organiued
production, saving of gpace, improve washing possibiiities,
ense work and working conditions, prevent unneccensa-
rily splashing around of water, as well as preveinting

bena from following the washing water to the drain.

The direct economical savings are however limited nna
we will not recommend any uncritical rebuilding of
already existing systems unless where the disadvan-

tages as mentioned above are especially importunt.

For new instnllations will however the extra invegtmonts
easily be outweighed by the advantases, and implemen-

tation can more easily be recommended.




O gty Lln vl bui.

A crinder that is operating well is a condition fer
bich yicld. wachire grinders have been used by ali ti.e

i qustries we have seen. A machine grinder iaust be
considered 1 necessity, not only because of T2 worx
cngening, but much more so because 1t is a conadition ior
¢ satisfactory yield und economy of the production.
anybody £till  manufacturing tahu by outdated manunl
grrinding methoes, should be disrecomnended Lo o so o
iiven all pogsiblce assistnnce to invest in ang ingtall

machine grinders.

The continuity of the production, and the yieltd, (r.+.
the quantity of tahu one cun produce out of 1 kg cf
peans), is to a large extent also dependant on the
perfomance of the grinding machine.

It must surely be expected that there exizt a clear
relation between yield and degree of grinding: or nerticle
size Jor the oround beans; the finer grinding the

hiyher yield.

vcrce n1n0 1he evenness of the grinding is of high
importince. The fineness and evenness is  depend  or the
condition ara the adjustment of the mill.

Of the inapectec mills, one had not adjusted the milling,
stoney to proner dintarnce, one had the distnce adjustment
oul of order, ore hrid 1 loose bearing; creatiry; unever
rotation of the stones, and one wis new but had never been
lubricated, resultin o in unability to move any of it:

control orean .
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tortinious iavioos of correct provortions ot aater dovines
Lhe rrindine 1 necessary. If too little walerr 1o it
the product becomces pasty  And thick ance does not il

welle  Lore eneryy is consumed i the temperature will
Lherense.  Increne in temperiture increases t.e risd

o fermentation, decrenses the yield, and the nroduct

ninyy becone overheated,

Yoo much water mates the product thin and ritty =

the yield will drop a:ain. Correct amount of water is
exverienced to be about 2,4 x the weight of the sowso DOANS .,
Hence a 10kg charpge will make 53kg of ground paste.

in indication of correct amount of water i1 i1 that the
product forms a4 2" high hip ir the recceiving bucket.

nven addition of water i of course even more Loportost

than addingt the correct anount.

‘ime nrolduct from the prinder must be cooked inpnediovte i,

a (e lony

V4
Y

of 30U minutes may cause a drop in the yield of

Aronaach a3 S0

daing of ns cola wiler s possible 1o adso tmportant for
the same reacsons.  To uge heated water ag has been tricd
by some annufncturers can only have negative effecin,

A other wetter 1 it that some foreipgn manutacturers
hiave had positive experience in the form of reduccd
cooking time arnd improved taste for soymilk when doir
hot frioding.  Any yield improvement will however not
occur, and it io also neceasary to maintain a temperiiure
neyord HOOC, amons other to prevent bacteria growth,

it Lo not reslly posisible with the equipment that i-

comonly used.




By we supgest the following;:

- The relationsnip between particle siuze,
yiel! ana quality parancters to be teoted,
recorded, concluded and intormed to the

mrnufacturers.

- The cooper:tive to inform the members rboui
the importance of fine and even princding, Lo
provide them with a simple test screen oo
teachins them how to control the grinding
degree themsclves.

- The cooperative to teach the importance of
proner use and maintenunce of the wills to
enable even and reliable preduction and long
life of the equipment.

- The manutacturers also to be informed about
the importarce and control of, correct witer
mixing ratio, low water temperature, and
imnedinte cooking of the product.

- The more advanced manufacturers to be made
aware of the usgsefulnes of having reaudy a
scecond grinder as security agninst stop in

production during possible breakdown or ‘

mainteniince.




T. COOKING SYSTEM.

‘the present couker construction and system of cookiu:

consumes much fuel, increasing the productivin costs

considerably. ‘The combustion gases are releaned in the

arodnetion room, increasing the room temperature con:ii-

derably causing unnecessary fermentation and pollution.

The heatine of the vessel bottom is too concentrated,

crenting settling and burning ot the product to the \
bottom, resulting in decreased yields At times 1t nuas0

is giving a burned mistaste to the product.

Phe batcli cooking volume is about 80 liter per charge,
the 90 x 90 cm cooking vessel filled about 1Uca high.
The fuel consumption of 200 liter petroleum per duy ~uon
for cooking of the totally 3.200 liter soup, - fuel
consumption ratio of 1 : 16. The fuel has a combustion
value of 10.000 kcal/liter.

i hent utilization of 604 is a reasonable demiand making
wvailable 6.500 kcal/liter petroleum. The soup may
reauire 80 kecal/liter for heating and another 50 koul/
liter boiling = 130 kcalfliter.

Hence 1 fuel consumption of 1:40, 80 liter per day or 400

of the nctual consumption should be possible.

fhe resons for the high consumption nre mainly the

followin::

- "he cookers hentin: surface is amall,about
. 2 X . .
0,5 m~ nd the cooling of the combustion e

are limited, the gigses leave with a4 too hish

tenperature.




- Ho pos~ibility of contrelling ine tmount ol
combustion ~ir exict.

- The  coun thaat settles in the botton hinders
the neat transfere.

- o useful coantrol of ithe fuel flow exist

- The boiling ia too intensive and ihs evanor-
tion from the soup surface which ic very wi. oo,

and also hat no 1lid, 13 too hirgh.

severnl alternative ways may be congidered to improve

the cooker. /e can indicate the following:

Ao To use n cooking pan with smaller divetor
allowin; «lso heat from the sides, ¢ uipre with
a 1lid, and providin; the burncr witl. simple
control of air and fuel flow.

B 1o uce liauid fillod Jacketed cooitin.s ves.o i
with -+ clrcul=ting: hentin: medium froo
exteranl liouid henter.

O Yoouse ateam heatine, injectinge the ste-qw. v oty
into the soup from an external lew. boller,

[F To cook in an auto-clave, similarily ste-w

heated,

~
~
-

these 4 nyastens are tried illustrated in Lne 0 e eg

on the next oy,

Tooerur comsent,  wuson them s Jollowes
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System i:  Open,directly heated Cooking Pan.

“his is ment s oan improvesent of the exlitins RTCICR B

method, tryin:- t3 avoid the major disnavantages:

, - Tior COuning veaael to be rde 211 L oetal,  Corve-
ferably from cast iren, tin coste: steel or Seeiiless
steel , rather thuan aluminiwm. The wo.asel Gooala
be deeper and with a smaller girmaeter. A 1io o
be provided.

Jith tie nroposed meanureents Lhe Pt b sy e
will be about the double ot the nrescat, -ud T
evaporition surface wiltl be limited Lo 20, .. b
w%ill be more practical when the size will Lo ocooller,
and it will also reduce the evapor:dtion Tron fne
surface,

- The hetting: chamber outside tue vegsel to e e
circular i=ziae, with about 70 - Tuw mm el
to the vessel?s outgiue nne the burmer to Lo v jed
tarentinally in the bottoa levcl.,
Hence ti:e direct heat on ihe vessel ool
limited, but circulntion of the combuntion i s
arournd the vessel will be achieved s Lo 1o jed
of the burner, intensifying anua evening our ine
heat tranasfere.

-~ The petrolewn burner which may remain the g, Lo

be: cemipped with simple flow control voilve to
repul-ite the amount of  heat thut 1o aded.

(‘"he heat reouirement of the soup decresied corniae~

rbly na soon nas the soup starts boiling).




The fuel control mechanism should be able to control
the conbuation alropening as well.

To be able to maintain a good burner economy on low
flame as well, also the ulr volume must be reduced

accordingly.

Also it must be pointed out here that specially
intensive boiling, as practised by manymanufaciurers,
has no positive aim. 1t just wastcs fuel for nothing
and crentes unnecessary setting and burning io the
bottom ot the kettle., Compared with limited tolling
activity, no better or faster cookin;,  will bLs
achieved, only loes of 1liquid, # mure humid, wia a

leas pleasant working atmosphere.

The air intake at the oil bummer to be proviica

with a simple danper so an to regulitle the ritiv
between tuel and combustion air. If the air ia

too 1little, soot will develop deposit on the vessel
walls as an undesireable insulation,und the fucl will
not be fully utilized. If too much air is adied,
more 0il will be required to heat the exira -wount

of air.

These matters are very important tor the heat «conomy
and should be closely observed. The practicsal
control is easy: Add just 8o much air that uvlack

smoke does not occur!

A chimney pipe is prope«ed from the bottom area,

to secure evacuation of the coldeatl possible :5oke.

The chimney should lead out over the roof, poasibly

through a water heater or a dryer to muake use Lt the

rest amount of heat.




The ouler walls of the furm:ice may be built frem
light-weight, not heavily burnt brick work,
preferably with hollow bricks to obtain a best
possible insulation. The use of gas concrete cor
other more proper insulation materials would .1ve A

still better solution.

To build the fumnces closely together , in o Line
(but still with n separating wall for the combustion
chambers) as also presently done, ie both prcticnl

and prood heat economy.

The cooking vessel is propoged with teudles,
poasible to 1lift the vessels out to empty the rest
content after major emptying with ladlea usn at
present.

The method of ladleing out the content is rou:h

and eomplicated, the operators can ex3ily burn
themselves. It may therefore be much more pructical
to arrange a bottom outlet with e.g. A 2" pipe
lendiny through the sgide wall vie v ball coer valve

to a bucket.

However the heaters must than be arraoged o Lot
elevited to give space for the bucket and it will
be necessary to protect against over hentin;r of the

soup in the outlet pipe. The following 3 =ouintions
may be considered:

- very extensive insulation of the pipe
- witer jacketing: of the pipe

- air jacketing of the pipe
-~ to fill the pipe with s plug.

- Ht -




RS

[t will be 1 matter of testing in a pilot plant to aee
whather any of these golutions will work antinteet oy
in the practise. l

Probably plugping will be the best, and cin be proiwv.ed

as follows:
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Groatem B: Heating by hot liquid in 2 hentir;; jacket.

[t is possible to provide the cookera with a heutin-

juekel, through which onw e circulate n hot liquid,

he-tted snepurately for cooking of the soup.




Using an heting oil, no pressure is renuired for
temneratures over 100°C.  An oil heating vesrel can ve
arranged outside and if located low emough, oil circula-
tion will be possible without any pump.

Several heat consuming units can be supplied from the
sme o1l heater,

It will both for system B, C and D be economical to w3e

l1rrer and fewer cooking vessels.

Yith system B, ¢ and D only very limited depositing of

the soup will be possible, and no burning because of the
controlled temperature of the heating medium.

bottom drainagre is also less problematic when no over=
heating can take place.

ln the principle therr will be no conaumption of thce et
trunstere oil and thoere is no safety risxk due to increased

pressures.

Onc may however find the oil heater to be too expensive
to provide if made new. But if a girall secondand boiler
or usetul vessel is available, the alternative may certalnly

pe very worthwilte.

System C: Steam henting of the cooking vessel.

It using steam, a steam boiler capable of taking souww
pressure is required and a safety valve is needed.

As long as the pressure is kept under 0,5 Atm. over-
presgure, and the size is limited, no complicated
certification and control procedures are required. .teum
can more easily be transfered to geveral heat consumning
wiits and in stead of the heating jacket, the stecan can be
injected directly iuto the soup. Also this alternative
however, may turn-out to be a queation of costing. Ly
uging asteam for nn autoclave or other parposed however,
this will be the besti way of cooking.
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8, CUURLLG.

Correct cooking time is important for a numter of

factors as can be mentioned:

a) Optimation of the protein qualities for a vest
possible utilization in the human body.

b) Optimation of flavour

c) Killing of bacteria

d) Optimation of the tahu yield (soymili extraction

degree and coagulation factor).
Thnese factors are partly a question about the conceniration

(or the water quantity that has been added), and partly is
it a question of cooking time.

8,1 Concentration.

‘Phe more dilute cooking, the better extraction and yield
one will ¢et, in terms both of Proteins and totlal solida
recovery. A beans to water ratio of 1 :7,8 has earlier
been determined as optimum. (i.e. adding further 35 liter
of water to the 10kg charge of beans,totalling now 8U
liters). If increasing the water content further, the
increascd recovery is neglectible, while the consumption
of fuel and coigulant will increase.

Use of lower witer aquantities can be gerious, the yleld
will decrease dragticnlly. The test results in the table

are based on tahu production and illustrate the situations




vable o. TANU YIBLD DuPBHDAGT Ol BEANS/WATLR RATIC
DURILG TH: COOKING.

eans/water ratio Solids recovery |Pretein recovery

1:7, 8 79 % 48 %
1 :5 50 % 35 %

8.2 Cookiny time.

A minimum cooking time is required for the usake of
bacteria killing and for the improvement of flavour a:nc
protein recovery. The recovery of solids and proteins
gocs drastically down if the cooking time is prolonged
too much. According to earlier tests, a cooking time of
10 - 13 minutes appears to be the optimum. Tests (1)
show  sipnificantly decreased yields both over and under
that cooking period.

Considering n prolonged heating up period, time recuire-
ment for emptying and other variable factors, wce will
not recommend to base practises on these experiences,
without continuously checking and controlling; the yield:
under local practical circumstances.

8.3 Cooking: Tenperature.

Liaximunm recovery of solids and proteins in the tahu is
acheived 1t ordinary wtmospheric cooking,, cooking «t
100°¢.

If manufiacturin - oy wmillk alone however, the solids
recovery will be very slightly higher at a cooking

temperature of 110 9¢.




Phe reagon for the difference in ideul cooking temperature
for soymilk versus tahu is decrease in the coagulation

for higher cooking temperatures.

.t temperaturez over 110 °C the coagulation degree 1increnses
a.-ain, but even at 120 °C¢  the yield remain lower than for
ordinary atmospheric cooking.

Autoclave cooking also require quite expensive equipment,
In pgeneral we see no good reasons to go into that sort

of processiug.

our main reason for mentioning it here is that a few

people have already invested in such equipment 2nd others
have shown interest in it. To the extent tint this
equipment has been tried and used in Indonesia however,
only negative expericnces exist, also in terms of f1:.vour

and miscolouring.

lence we can for tahu production only disrecommend

the use of autoclave for the cooking of the soup.
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9.  Nirol  NBATTNG.

It is not practical or economical to use one of the
cookiny pans for pre~he iting or cooking of water.

Je will rather recommend to lead the combustion ganesn
from the cookers through a separate over-head water
he:iter before discharge.

To become efficient,the smoke pipe through the water
heiier must have a gufficient nenating Garea.

rach charge require 3¢ liter hot water. Further waticr
is needed for washing, cleaning etc. Hence about 2.000 -
2.500 1liter hot or bolleg water is required per day.

The heating takes about 200,000 kcal/day. That much heat
will be available from the combustion gases from the 80
liter petroleum, if the combustion heat already expected
to be utilized to 60% in cooking, can be further utilized

for water heating up to 82 - 85 .

If one expect (9) an air quantity of 18 HmB/Iiter oil
to be reocuired for the combustion, and the coubustior
15 having o speeific  heat of 0,23 keal/kg ind o«

welrht of 1,4 kn/mB, one will gzet a start temperaturc

for the cosbustion ¢as of:

40 O 4 .00 keal/ky  oil o A
-/ T8 T’ /K, oil x 0,23 keal/ks “Tx 1,4 kg/tin”
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it respectively 60 3 and 85 % utilization one hence will

et the followin;; gas temperaiures for the woter heler:

- inlet tenperature 770 °¢
- outlet " 290 °c
- average " 530 °c

If the production laasts for 6 hours one will get or

require:

3/kg x 80 kg
Combustion gas: 18 Ao T h * 20 +2322 °K

Heat transferes: 2006020 kecal = . 33,300 kcal/h

-4t 44—~y

wWe propose to install u water heqler as follow:; unaer the

roof connected to the common smoke tube from the

cookers’
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Cne will than get:

3
- Smoke speed; V = 850 m"/h : : 5
3.600 sek/h x 7 pipes x 0,005 m
= 6,7 m/sek
= 2
- Heating surface, A =7 x 1,22 m x 0,08 xyf+ 2 x 0,10 m
= 2,3 m“
At transtere, oC = (3,6 + 0,22 gi=) V02 12x
- Hen ranatfere, = (3,0 + O, 100 - 578

factor d

“« _ (3,6 + 0,22 %8%) 6,7 O’75:-: —-1——-6—?—

O 0
L, 08

o}
= 38,5 kcal/m-h°C

=St et Rt f Pt~

2,3 m° x 38,5 keal/m“h°C x
(530 - 65)°C

i

= 41,700 kcal/h.

This show3 that the proposed water heater has 25% additional
het transfere capacity, allowing for some variations in the
denund. The heuter will take 1950 liter water and have «

weight of respectively 85 and 235 kgg.empty and filled. The
he:ter should be installed high under the roof and an
alternative gmoke pipe should be arranged.

The heater may cost Rp. 70 = 100,000 to install and will

gave about 5 liter pefroleum/day, representing a fuel ccut

of Rp. 250 - 300,000 annually. It will hence be very economical.
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10, SEPARATION O SCYMILK FROL THE 5CUP.

iAc at present, the soymilk is sieved off from the
remaining okara through a sieve cloth over a sieve frame.
shen no more liguid coiaes, further water is added 2

times to wash out the remaining soymilk from the okara.
The liquid that remains between the grains is rence
finally becomin;; quite dillute and does not contain much

more soymilk,

The liquid that still remains in the grains, however,
3111l obviously has a higher milk concentration thau tre
first milk that was sieved off. The quantities of soy
milk remaining in the grains, hence are considcrable.

At least 3 ways exist to recover substantial portions

of thig:

a) Throush recooking of the soup again after
adding more water before renewed sieving.
b) through pressing the liguid out of the remainder
c) through a combination of recooking, resievin;,
and nressing after rediluting.

It appears that tahu manufacturers both in Japan and
in amerika are doln,: rccookiny once or twice, and
pressing 3 times for 2 best possible recovery.

in addition to petti:.;; an increased yield, they also
avaid re-bacterication from adding fresh water with
4 certain content of bacterices.

How much higher yicla they get is difficult to gay but the
totiie piedld g Luey obliin mre accordings to reports

s Tollows:
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Table 7. ALDITIC AL SU3AILK RUCUYRRY DEFtic.a.. C.
RECCCOKILG LD REPRESSING.

Additional
Soymil% recovery in uercentage of the original exirno-

tion after recooking witn fresh water and repressiro:s

Solids Protein
2nd extraction 26 % 04 %
3rd extraction T % 6 %

The additional recovery one can obtain here, may be
approximately the same, deducted what presently ia wnshed
out. ilowever, the pressing that is practised in thoce
countries, consist of putting the total filter bas; into a
gimple screw press, to get out as much liguid as pos.iile,
Je¢  presume that what iz po3sible to recover in that
way 1o limited to the liquid that is present between the

grains,

If using a roller press, or a screw press as in an
mechanical oil expeller, certainly the pressure could be
nuch higher and one could possibly get a higher recovery
even without any recooking at all. One could than avoid
both the extra cooking and the extra water volumes.
(Presently partly uscd for dilution of the next batch ).

To press the liruid out, rather than sieving it off, may
turn out to have 2 important advantaces:

a The yicivd may be better with less additional

water added.




b Phe okara will occur in a fairly dry foru,
and reauire very limited extra cryius tor

further storage, dispatchment or processing.

We will first of all now recommend seme further tests
to be made.

The test may involve pressin. of the mainder after
gievin;: in a simple roller or serew press, checking
yield and quality of filtrate and okara, comparing
the results with present practises in Indonesia and
oversens ns described above.
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11. ALLING  OF COAGULALT.

A range of different coagulants exist, including nutural
nigari, (natural magnesium cloride) calcium cloride,
(common salt), calcium sulfate, (gypsum), magnesium
sulfate (Epsom salt), Lactone, Acidic coagulants
(including citrus fruit juices) enzymes (including papaya
papain) etc.

4ithout going in detail, these coagulants give different
flavours, consistences and water content of the tahu

(volume yield). suitable percentage, dilution, addi:; method
and temperature differ from the one coagulunt to the

other.

selection of suitable coagulants and procedure must be
siven due consideration and may differ from the one
environment to the other. We will not here involve in
this ocuestion but will recommend that the matter being
iven due congicderationr, being studied and recommenda-
tions to be brought up for different recommenduble
dlternatives.

The many different qualities of tahu that is possible

to inake should in our opinion, also to a certain extont
he poggible for the counsumers tu have a choice of, and

it may hence be recomnendable for different manufacturecrs
to une different coa;ulants.
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Under all circumstances, it is however important trint
the eoapulant solution will be added to the newly
cooked soymilk in a bacteria free condition.

The coarulant solution should thereXore be made witn
boiling water and kept under 1id in a clean storage
tank, preferably tapped through a bottom outlet.
Our recommendations hence remains ns follows:
10.1 That the selection and use of coagulant be
further studied an more detailcd recomme:ndation

be made for their use.

10.2 That a bacteria free coagulunt solution
stock is kept.
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12, PACKAGING, PRESLRVATIOW CANITATICH 10D
DISTRIBUTICI.

9]

The short shelf 1ife of tahu is may be today's biggest
problem in the tahu business.
recause the products do not last more than one day, onw

et the following problems:

- extra work nnd expenses in cooking, recookin; ..u
exchange of witer on the product
- 4 salesforce that is 5 times higher than the muber

of workers in the production, because the product

always must be presented fresh.
- wistage of a higher percentage of over-ased products ;
- limitation in consumption and siles because peovle

are unable to keep tahu fresh in their houses =unid

it ig not always ready available when it is renuired.

- to high wastage among consumers.

Pecause of these factors, tahu, even if a rensonabiy
costing product, becomes more expensive than necess oy

both for manufacturers and consuuers.

the o Llora ¢ thime or shelt 1ife ot tahu is detorainea by |

3 factors:

1. The content of bacteria
. The enviromuent for bacteria growlh ‘

3. The storage temperature.

About Lcterin

Generally 4 types of micro organisms can cause dedtruction

of food. ‘They ure: Bacteria, yeastis, molds and viruscs.
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VYirtually all prouvlem; of tahu are caused by bacteri.,
A1l bacterii in the tuhu cories from outside.
‘he bacteria can be divided -into 3 main groups: thocc

cilsing;

a)  food poisoning
b) infection in the humin body

c) food spoilage or souring only.

Luckywise it is group (c) of bacteria that mostly are
gspoiling the tahu. The dangers of food poisoning are

mucn lower than e.g. for meat and mushrooms.,

still, it is important to be aware of that food poisoning
and infections are posaible, and i3 dependant on wiii:h

type of bacteria are allowed to enter the tahu.

Toxic bacteria dangerous for tahu are primarily staphylo-

coccus aureus. They will generally come from people; from
infected cuts, from pimples and from throats and noseg of
healtly people. Killing require 74°C  tor as much ns

1% = 30 minutes. It ia therefore extremely important to
1void any posgible contact between the product and such

organs,

Infectious bacterin include the various coli living o

the sewer and in people's intestines. Proper hand washing
in clean watcr must always be done after visiting the
toilet. Infectious bucteria are killed at 78°C.

Spoiling bacteria include bacilli which are so common

that they can not be nvoided. They survive 7 minutes

boiling: nnd even short pressure cookinge.




one bucteri, lige bacilli, form spores when they e

in danger. To kill the sporeds, 121°%¢ 13 reguired Jor

1% minutes. If such cooking.in provided after genling the
tnhu hermetically, the product can last at roem temierature

for nt leiat 6 months.

~“bout bicteri: envirounuent.

Dhese ways to change the environment in the tahu to

nrevent bacterin growth arce generally available:
a) by decrea:ing the pH to under 4,5
b) by decreasing the wiater useable for the Lecteria

c) by chemical preservatives.

a) o increase the ucidity or to decrease the pli

(to under 4,5) can be done by addiag a food aciu to
the tahu. Normally the tahu is neutral (ril = 7).

The ncid will of course give an acidic taste to the
product that not always will be appreciated.

both vinegar and citric acid may be considered.

Loth of them are possible to use also as 1 cospgulint,

b) Tying un the nclive water can be done by addin

nltermatively;
3 =477 napar
1 -2 % aalt
3 - 4 % sgugar (but not less)

Salt is the cheapest of the above (ordinary sea salt).
The concentration that is needed is of course much
too high for consumption, so gome hours of soailayg,
of the tahu in water is necessary before {ood pre-~

paration,
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c) It is luckywise not nermal o add chemical preserva-
tives to tahu. and we will not recommend to do so.
One will expect that they all have more or less
gerious side effects. Up to 1974 Tofuron was used
by most tahu manufacturers in Japam, at 5 ppm.
It was banned after discovery of some of its negative

gide effects.

About storage temperature.

It is not the presense, but the amount of bacteria that
is in tahu that damages the product. The bacteria can
not be killed by freezing or by lowering the temperature,
but the bacteria growth can be alowed down.

Healtly tahu has been found to have a shelf life as
followa, dependant on the continued storage temperature

from the start:




Table 8.

TAHU SHELF LIFE DEPENDANT ON STORACE TEMPERATURE.

Sterage Shelf 1life
temperature, € C Ne of days.
30 °¢ 1
15 ¢ 11/2
10 °c 2
5 °c 5
4 % 6
' 3 % 8
2 %% 10
1 % 12
o 24

Obviously, tahu should be kept at a so lew temperature
as possible,

Practical ways to increase the shelf life.

According to the above, we cam indicate the fellowing

methods for improved products and increased shelf life
of tahu:

- 175 -




. I Improved sanitation within the existing
system and the existing production of the
tahu factories.

II The use of naturai preservatives

IITI Celd storage and distributiom (amd possibly
freezing)

IV Pasteurizatiom after sealing

v Sterilization.

Ve can comment further om these proposals as follows:

12.1 Imp~oved Sanitation.

It is first of all the precess and handling of the product
from the cooking 2f the soymilk and onwards that require
attention, since most bacteria are killed during the
cooking., Improved samitation in itself improves the
product and its shelf life whether the product is being
further protected or not. 3ut most important is it of
course when iimited or no further measures are being
taken, We will especially lead the attemtion to the
following matters:

. A bacteria free coagulant. There is mo much help
in boiling the soymilk, umless also boiling the
coagulant that will bs mixed inte it. The ceagulant
is mixed in at a temperature very cenvemient for the
bacteria to grow., As the practises are at the
present, it can be expected to be full of bacteria.
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Phis is especialiy scrious vecause baicteria infected
coarulant distributes bacteria «all over, insice the o ihu.
hese bricterin mny not easily be killed even if the t=hu
i cooked 1:ter. That is so because the temperature
trkes o lon. time to reach from the cooking; water to the

middle of each lurge piece of tahu.

The solution of coagulant should always be ccoxed dilly,
and/or boiling water should be ugsed for its solution.

The congulant must be kept in 2 clean tank under o 1.
Phe tank may be safeguarded by the filling of the boiling
water,

tlow the coaruliint i taken from the tank is «lso important,
If as geen, a bucket is taken up from the dirty floor -und
thereafter dipped into the coagulant, one can not expuect
ithe coagul:nt to remain bacteria free any lon,er. Lhe

best will be to use a tank with a bottom outlet to a tap,
the 1id remaining: on all the time. No much vtacteria will
than be added.

e The filter frunecs and the utensils. The filter frane

used for scoping off the whey, the laa™ ¢ thaat 1o used
for transferin;: the tabu to the press, tue soymili
tubus, the filter cloth, the preasing clotn, the

press frames and the further untensgilg on this socilon,
all ndd bacteria to the tahu. Lspecially the filter
framces and the further utensils made fron plattec

banbu are full of bacteria. Soy milk rests deposits

in between the fibre and between the platting iayers
everywhere., It remains there and if  rots. Fresh
product is 1in extensive contact with these deposits,

it jrets mixed up, and bacteria will be well distributed
not only outside the tahu pieces, but throughout the
produci, deep ingide,
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Yhich ever of these utensils are possible to coud,
should be cosked every day after work, and hang up
for dryic-. Jhat can not be cooked should at leist
Le thoroughly washed down with an effectlive wesin-

fectant, chlorine or other.

As much as possible of the utensils shoul:d have
easy cleaning easy drying surface, a3 stainless steel
or enamel. At least the platted bambu product:
should be exchanged, preferably with stainless cr
anumel ware. (It has also been noticed that soue
tahu is wa 'ted because it partly goes through trne
rough platting of the sink-down filter frume).

I"wekaging and finad heating. After cuttin:: anu
packing the tahu into a 18 liter open tin, the Lic

yresently is placed over the smoke —outlet of tie
J

cookers for heating, aiming at bacteria 1i1linge, before
exchangins, the water with cold fresh water and carrying

the product tc the market for gales.

Jith  nbout 100 tins per dry, 4 burners -uwr b il
cooiking, tnis rerchs for maximum 9 minutes of hriting.
1f one doces not reach 2 temperature of at lcust 75,90
in the interior of the tahu, this heatiny may do more
harm than food. lHeating to 50 - 60°C only mazes

the bacteria to speed up their growth.

iore than L4 it can not be renched with the ashort tiae
hewling with thie method that its uged, and even 1t
cxechanein s with cold water, the tahu will still take

a lon; tiwme to cool.




The smoke outlets are not well fit for tne purpose
and we have also proposed to reconstruct the henters.
It is algso a1 question ‘whether the fresh witer i:
reasonably Lacteria free. The tins are ecarriud
around cpen, placed on the hill and placed on top et
cach other. Obviously than, further lar;e amounts

of bacteria will enter again.

we will therefore recommend 3 part solutions to the
above. If will work best if 2ll of them can be
implemented to;ether, but being efficient also wien

implemented separately:

a) Te omit the reheating of the tahu., In steud, to
take precautions as listed under 2 above, it Lo
handle the tahu with clean hands, ensuring also
that knife, the cutting board, etc, comir in
contact with the tahu is kept clean and g

bacteria free every day.

[y
I
-

b) To make sure that the cold water thut in :oo o
is reasonably bacteria free. It may be roodised
to have the water analyzed bacterioclegicuiLy.

If the bacteria content ig too much, onc wiil
need to use boiled water that afterwnrd: s
transfered to a closed cold water stora, o Land

where it iz 1llowed to cool as much nJ possinle.

Alternatively one muy arrange water gtoerisanion

by other methods.

c) To eaquip the secondhund ting with o pregs 1id,
Phat can be done through soldering on to the tin
top, a tin plate into which a presslid nolc has
been punched by the tin factory.
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The factory already has available the reguired tools,
Such solder-on 1id systems may be made available
through the cooperative who may order them in l-rger
cuantities.

It will also be sufficieat if one cam find secondhaad
press lids ef sufficient size for this purpose.
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One should when implementing these proposals see
noticenble improvement in the shelf life of the tahu.
The costs that arc involved in eatablishing the

implements ire neglectible.

12.2 The use of hatural DPreservatives.

A3 explained above, vinegar, agar. sugar, and salt may be
used. The selection of additive is a question of cost,
and a question of whit the congumers are willing to accept.
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we presume the most prictical is to use salt. Je alsvo
think that it at times may be beneficial for the consiuuers
who does not have a fridge ‘to buy salted tahu. Depentiant
on the 3alt concentration it may be stored in the housc
from n couple of days until months. Salted tahu must e
gsodced in water a number of hours before use.

ie will recommend firstly to do some tests with salting of
the remains that can not be sold the day of manufacture.

(n return from thc muiriet with unsold tahu, siuply exciiinge
the soaking water of the tahu with 2 salt brine contiining

not 1less than 2 % of salt.

e may at that concentration require about 150 prou. it
per tin which may amount to less than 1 % of the sales price
for the tahu. Clean sea water may also be used when «v:iilable,

normally containing about 3 w salt.
Left over tahu may easily be conserved this wiy,without
any extra equipment, it reasonable costs, offering the

customerg an ndded ndvantage.,

12.3 Cold gtorare wund distribution.

A specificd nbove {pageT9 ) very ordinary tanhu can ic
xept for up to 24 days when cooled sufficiently. That is
of course dependant on 2 fairly quick cooling, anc on il
the low temperature i kept throughout,

Cooled trhu iy be sept Ln ting g at present or in
oluovic by, I kept in plastic buags, the pacsing, couts
willi increa.e , but les: ice will be renuired vecuause of
the limited waber volune., The cooling down time may be
ahorter ance 1the coolin clements with ice easicr to fit

in boetweer: s b Leat,.




Algo the carryluapy weight will be much less, [Lence poction
vlastic Layss meuy be prefered even 1r the cost cf plestic
vi-s for a bicyel. load¢ of 4 tins, tbout 100 picces, may
weount to around 1Ip. 5SU0. Savings in weight may amount

to 15 - 20 ko onania in ice about 9 - T kg, representin:

arroumd Rp. 100 if purchased but less if frozem wit .4

tne project.

The coolin;; can be arranged in different ways, with «
cooling miichine or with purchsased ige, 1in & cold stor:;e

Uz

rooit, in brine, or directly into transport coat:iners.
4o expect that the most rational solutior will be to u.c
insuli:ted transport containers, where ice frczen in ctlroag
plasiic biyrs will be placed in between the tanu contiiners.
after melting, they way be refrozen again anc yain,

without cireating any melt moisture. They muy also be filled
witl: slightly alty water to lower the melting tempex .tare

if tuat woulod be decireable.

‘ihe pronosacd transport container, the coolins pack ,  oud

the freexin; facilities are described in the continustion.

(a) ‘“he transport container is ghewm in  the
sketeh next page. If consist of a large thiu
plate tin can with a tin plate press lid
made for the purpose. It is lined with 3Luam

thick foam polystryrene giving very goo:

hent ingsulatioa. The insuletion should be

of n heavy type, 50 kg/mS. It will than be

30 strong that no inner lining is required,

but still not too expensive or heunvy.

Chaped ns shown on the sketch it does not need
to be fastencd into the container, only s51id

into poatittion,
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Only the foam ia the lid =g the foam rubber pasket
4lon: the edge should be glued. A rubber siruy
holds the 1id safely in posgition. “he wheole routniner
will have a4 weigsnt no more than 8 koo Tt oives aphce
for 2 x 18 liter tahu tins + ice packs and cu ewslly
be carried in similar, slightly longer frame:, oo tne

g-une biecycle.

An wivnatage of the contauiner is it that 1t cun be
lent out tu thw tnhu truder in the wiriket or Lo tio-
lhryer consumers where tahu can be ept at th luwest
temper ture for 30 hours before ihe ceellimng - Lvuents
must be exchanged.

The tahu can remain untouched in the came corliiuer
and be sgold arain the mext day if not wll Lo weing
s0ld the same day.

The complete container will probably cost bLetiedn

12 an 15,000 Itp. enach,.

b) The Coolingg pack or Lce contuiner b orvenoged

50 x 235 x 235 mnm, made fron ey, 7,0 . tiick
polyethyene foil, wéldedtogether all opround
and containing water.

Contuinin,; about 300 gram plastic it . from
nognlall geale fnousiry cost L= Boe W elohy,

and having a cooling potential of 220 kcal

(o]

o
per pack (for 2,5 kg frem - 5 € to + 3 ).
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(e) 'he Mreezing: facilities for bult ice und lor the

coolin,; ice puacks are shown on the Tollowin :® ©

pases, while the heat and economy cnlculutions

are refered to appendix 1.

It is propoaed during packaging: of the talie to
cool the tin content down to =about 2 °¢ by

adding of crushed ice. ‘When placing the tins in
the transport container to use O - 3 ice pncks

ag may be reocuired dependant on the stora;e time
that is required to enable a temperaiturce ot + 2°%¢

to be kept for 36 hours or more.

As designed,the storagse room takes 1,5 m x 7,9 m
space, We have desirned the cold store for 440

ice packs and 288 ice contuiners, whereas if fully
uscd with 3 packs in each transgport contiincr,
about 240 ice packs and 150 ice blocks may be
sufficient. The store room may hence be reauced

accordingly.

The stora.e room is equipned with hangers for the
ice packs amd for the ice block moulds, an:i has

1 freezing aggregate mounted under the ceiling.
A separate unit with condensor and coupressor,
2,25 K¥, may be placed outside for connection

to the freezing aggregate,

‘‘he totul investment including cold store, compressor,

condensor unil, transport containers, ice packs etc., i
ciilimatea at kp. 3,45 million. The annual suving in
the form of better preserved products and reduction in
the saleg force 1 estinmted at Rp. 8,4 million.
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“et annual saving deducted all costs are estimated

at Rp. 9 million. lience the annual saving are 1,9 tineo
up the total investment. Lven if the investment appenr
high, the economic:l prospects of the investment appour
very prosperous. e have not here calculated with -ny
increased price for the product or any increased activity

due to serving & better product.

the sawings, g it appear from appendix 1, have been
calculated enly in the form of a better sales price ror
products that would have been spoilt if ceeling was nct
available, and in the form of reductions in the sales
force.

r I1f for instance calculating with a 5 » higher uricc for
the product, additional annual a3ules of kp. 3,7L miilion

/ could occur.

llowever, starting a procedure of distributin_ chilled
tabu has still wider prospects than this, When tahu iu
tnis way cin et a shelf 1life of 1 - 2 weeks, o totaiiy
different paittem of selling and buying tahu may develop.
\ : hituaral to image Lo distribution in Inrger quantities,
tinaporting the whole duyb production in 2 - 3 plck up
loads t0 A lower number of customers, keeping tne nroduct

in stock for anles over a longer time.

12.4 Chilled packaging in insulated trans:ort cor buiness.

1 coolin,: the conlainers to 0°¢ only,without having any
extra coolin;: magazine with icepacks, and packing then in
tiie saaee insulated tranaport containers, made 15 cm lower,
ouc will reaquire 1o investment, lover costs, very limited
space detiand, but the temperature in the tahu will incrcaue

much fastier auring stor:re,
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51111 however, the alrernative is quite suftficient tou

preserve the prouuct vased on quick sales. If the cociaer
rag a fridge, he can still ieecp the product ror a nuw:ber

of aiys. (Lt may not be necessary to udd mueh ice to

tne tihu container during the packaging of tanu, mout

myy be daissolved in the water in advance).

Lased on simil.r calculation as above, and oun the fuilow-
ins data the temperature will increase us specified iu

the following table.

Pl
s . 20,
- Heat conductivity, K = 0,69 keal/m"h'C
>
- lieating surface, A4 = 0,8 m”

- ai . 4O
Air temperature tﬂlr - 30ob

- Specific neat C =1 xenal/kg 2 18 ko= 1o ceal/e

- P'ime of temperature increase,

(q (tufter - Y petore )

I
i\
L . L - . .

it.a (Coutuside = “m inside)

When the outside teuperature is BOOC, and the start
tenperanture for the tuhu is OOC, packed in the Lusuiation
container, the 2 cans are full, and as long; s the
Laculabed container in not opencd, the tenperutlure wiil

inerease vy follows:
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Tavle

9

Pros vofn r L PLRATURDL T CRuane 00 DLEVE 1 LoV,
PACKIDG Al a7 07C, FLACING ‘il D500 L an LLoULATED
TRANSPORY CCNTATINLR:
emperature reached ine for tenperature
after number of hours [Lucrease, bized on
Yahu temperature with 35 tun polysty- ROYC outsi i tenpera-
renc insul:ition. fLure st Heomn poly-
At outalde it oulaide rurethane insulation.
tempsrwturevempgruturg
= 30°C - 45 °C
n O, .
2 ¢ ? h 1,5 h 5L
o, ;
4 7C 4 h 3 h 0 b
0.,
o 9 7h 4,9 h 10 4
o, . - . :
8 ¢ 10 h o h 17 H
10 % 13 h 3 h RETEEES
o}
12 7C 17 h 10 h SIVRY
O,
14 C 20 h 1z h B i
o .
1o 29 h 14 h 43 '
o O N . .
2000 30 h 10 i v N
sy O ,
20 7C 3u h 13 h )
S . . . . ,
@2 O 4. h e 11 i I
0
P C 50 h Y h ¥ i
. O , .
TR Y 1 h 3 h 10H b
R -
A {f h 3. h 134 G
e O .
2uUe 110 h 36 h 190 1
Ao Le Seen drow thia, and combared wita bLie table o
pive 75 b owill el o0 take 29 houra before tin Lote et e
ek 0, .
rewch o TJ. Hence the proauct ¢an be sold very tie oo
the Pnd oA possibly  aliso the 3rd diay withoat any cho e
ol water,
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Tf the cortaincrs :re not shaded from direct sunshiie
. . -0,
however,the temnerature will ewgily reach 4L U and

the temperature will rise much faster.

nsulation of the tranaport containers with SUnm hopd
polyurethane instead of 35 m foam polystyrene will with

a 2N value of 0,22 give a K-value of 0,4 and the tempera-
ture will rise more slowly as specified in the 1last
coloumn of the table. With such a transport container
we expect that the tahu will be kept fresh also for tne
ird day, and the coutainer can be kept by the shop kecper
for selling very fresh tahu to the retall custouers.

Louaking the container.

i‘oth the outside tin plate cover and the polyurethanc insula-
tion of such coutainers can be made by a small scale
irdustry, and may be made 18 follows; referring to the

sketcin, next page:

- woulu to bLe asscmbled with open 1id and applied
relecise arent.

- Bottom plate nand outside mantle plate to be cut,
shaped, applied sticking agent and fit into the mould.

- "he 2 P.U foam components, 2,5 kg total, to be pourcd
toirether in right proportions, mixed for maximum 1
minute anv oguickly filled into the mould.

- Fit the lid and wait 30 - 60 minutes for foam Lo rise,
press e cure

- Dismantle the: mould and the container is ready.

Tce for this purposc will, as calculated in appendix 1,
be 640 ki/day. based on 10% heat losses tiis umount
to 30 kg /hour in 24 hours.




phe ice must than durin, night production be collected in

a insulated ice Lox.

une iy used a flake ice nachine, continuously discharging
. . \ -0 - \ R

srnll ice flakes.  about - 67°C refigerant and 3.30u xeal

iz required which may take a 1,25 Kw compressor.

Investments:

containzr: 2,5 kg aluminium sieet Rp. 7.500
2,5 ki P.U Components Rp. 9.000

Manufacturing costs Rp. 4.500
Total Rp.10.000 x 80 pieces
= Rp. 1.300.000
Ice flake machine Rp. 600.000
Compressor 1,25 Kw Rpe. 340,000
Condensator coil itp. 200,000

Insul:ted ice container, refregerant,
control, etc, Rpe 200.J00

pe 2.700.000

Cnerational  Cousts.

Llectricity, 1,25 Kw x 85% x 7.200 h at

Ep. 120 M. 920,000
1/2 extra operator Rp. 300,000
iointenance, repair, renewals Rp. 10%.000
Interests and ueprecintions, 25 % Rp. 675.000

Rp. 2.000.000

=EZooISINTSTomo===2s
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Prospective =avings may possible be as for the cola store

altermntive and hence giving very goed returms on these

costs and investment.

12.5 Pasteurization after sealing.

Fasteurization is an :llernalive to the other mentioncd
preservation methods, but may also be combined with thre
use of natural preservatives and/or cooling.
Pasteurization involves heating the product to a certain
temperature for a certain time, in order to kill the most
active bacteria, but still :iot being able to kill their
spores. The higher the temperature, the shortcr time is
'required. Earlier 7 minutes at 75 °C has been menticned
as a desirable goal. After pasteurization, bacteris will
agaln grow, dependant on the temperature. How iauch the
shelf life can be improved with storage at 25 - 30 °c

iz difficult +to say, but certainly not more than 1 - 2
aays extra.

soymilk packed at 82°C after cooking may stay for 3 - 5
weeks when quick cooled, and than kept below 3 °c.
Initially gome test packaging should be carried out,
checking the shelf life, compared with ordinary pack:.in;.

It is with pasteurization important to be aware of that it
is not the temperature of the storage water that counts,
but the temperature in the middle of the largest tahu
pieces ia thc midale of the tin. Certainly a long tiwe is
rcaquired from heatine the water. Until the temperature
reaches the interior of the lurger tahu pieces, the longer
time. If slized to 1/2 thickness, cooking temperature
might be reduced to wbout 1/4.
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tow with 30mm thick tahu expected to have a heat conduc-
tivity probably arouni % 0,5 kcal/m n°c, and a

specific heat of ¢ = 0,9 kecal/kg, when placing in watef
of 95 OC, the heating from 3C°C to 75 °¢ may per du’

take gomething like?

1 1 0
K = = = 45 kcal/mh’C
m 1 + oo N
o 500

N

Q=CxpxAt =0,9x 0,3 kg x 45 °C = 12,2 kcal/am®

At = 35 °c.

m

T = Q - 12,2
TR, x Fxpat) 45 x 0,01 x 35

= 0,77 h = 45 min.

It will obviously not be suitable to heat the tahu for as
much as 45 minutes. That is first of all because the
protein content of the tahu must be expected to Le
seriously reduced.

If calculatin, sinilarily with 15 and 20 mm thickness « f
the tahu pieces, and being surrounded by boilins water, it
apveurs thal one may need the following heating times to

re.ch  regpectively 70 °c and 75 °c:

Table10.

Ru ULRwD o Doog wIil FOR PASTERURIZATICOL CF TALT
Lio Thi Cadi woWINUTES :

' o 'Po reach 7590 Mo reach  70%C
Tut hicknegrs ; - -
- thicknesg vater 959C[Water cooking wWater 95 Nater cook:

3 cm 4% min 37 min 38 min 30 min
2 cm 22 min 17 min 18 min 14 min
1,5 cm 13 min 10 min 10 min 8 min
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Hence, to reach a reasonable heating time for pasteuri-
zation is it necessary to split the tahu pieces, preferably

to 15 mm thickness. 95%¢ refers to heating of the tius in

a cooking water bath, while cooking water in the tin 1
require heating ol the tins directl; over the fire.

hentin: in a water bath 1is simpler.

I expecting that 70 9¢ in the interior is sufficient,

according to this 10 min heating in a water bath will ve

sufficient. For the pasteurization to have any gense,

the can must be filled up with boiling water after ,
filling the tahu and the tins must be equipped with un

air tight pregs 1id as specified on page 80

Liwncedi (tely after heating, the lids must be fixed anu ihe

cms pleced in cooling water. The cans not to be openea

arnin before removing tahu for sales. ‘e caun nol oy

whether this cooking will reduce the content of proteins

to any significant extent, or possibly affect other nuality |
factors, but refering to todays heating of the cans, that

vill probably not involve any problem.

7ith 2 production intensityof 25 - 30 tinsg per hour ,
the water bath for cooking of the tins must be cupabie
of at lewst 6 tins. The cooling bath having a continuous
witer flow, must be considerably larger, but here tnce cuns

muy be completely immersed.

12.6 Complete Sterilization.

£illing of all the bacteria and the spores is possivle if
heating: o 121 O¢ for 15 minutes (1), If the product packag-
ing, first has teen cowpletely sealed, the product may after
sterilization be kept at room temperature for 6 months or

more.
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Sterilization can only be done under high pressure in an
autoclave, and a::ain the tine must be long enough to

allow the temperature to increase sufficiently in the
interior of the product. It is an open question whether
this is possible without damaging both the proteins aand the
consistence of the tahu,

The pressure of the autoclave must also be kept for =o

long that the temperature of the tahu can come down uefore
the pressure is releacsed. If not, both the packagin;; aad
the tahu will simply explode. Probably a procedure of
filling the autoclave first with air pressure and :eccondly !
with pressure coollng water is necessary.

sterilization of tahu in large packings does not have

much sense. If sterilization shouvld be done, it should

be done for small consumer packings that the conswiacr is
willing; to pay a bit more for, and can keep in his house
until henecds it.

As far as we know, nobody are yet to do sterilized
packaging of tahu in any commercial scale., That facuor
alone should not scare one off, becaugse if anywhere nierili-
zation can become a viable venture, it should be in
Indoncsia, where temperature is high and the bacteriological
environment is difficult, and also where limited cooling
facilities are available in the trade and in the househulds.

Ye will however not immediately propose any commercial
realization of this alternative. Laboratory test packaging
and autoclavin: must first be done.

One may than aim at placing slices of tahu, may be

5 = 10 mm thick in a gsecaled and printed plastic bag, con-
taining very little water and air, hot sealed and there-
after heated in autoclave,
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One may do the following test; place 8mm thick wet tahu
glizes aside of each other in a 0,15 mm thick plastic
bag of sufficient heat resistance. Heatseal with a suffi-

ciently wide welding strip, preferably under slig t vacuum,
place in a small test autoclave. Be sure the pack is
located so that steam can reach the pack from all sides.
Rise the steam pressure to 1,5 atm over-pressure.
(Corresponding: to 127 °C). Keep pressure for 9 minutes

to allow the intermal temperature to reach 121 C.

(This require a certified autoclave) If pressure is
increased to 2 kg/ecm = 132 °C, still 7 min is required
which may not be a good idea, allowing a higher temperature
in the outer masses of the tahu.

Phe internal temperature may increase about as follows:

After 2 min 80°C

" 3 " 92OC
" 4 " 102°C
" 5 » 109°C
o6 m 113%
w7 v 116°C
" g n 11900
" 9 n 121%

Wow decrease the temperature to 121°C, sdding compres:ced
air, and keep it for 10 min. (The packing may burst if
the pressure drops). Check the internal temperature
development in a control pack with a thermo element.
Pherealter exchange the air pressure with pressure cooling
water,
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13. PFUR%R PROCLSSIHG OX TAHU.

Further processing of Tahu ‘for sales has definetely its
interest in general as alternative products that should
be available on the market in addition to the ordinary

tahu sold in a water bath.

4Je consider that it may become very viable ventures if
somebody would like to start such manufacturin;: as thcir

general line of production.

'he other possibility, anc. the major reason to mention

it here, are howcver the opportunities that lies in
further processing ef unseld tahu Pefore it gets too old.
Further processing does not only involve new nund des Lrable
varieties of tahu on the market. Tt also means incr-used

shelf 1life and easier distribution.
le will mention the following alternatives:

Firm tahu
II Pressed tahu
III Smoked tahu
Iv Deep fried tahu
v Tahu burgers
VI Ready made tahu dishes
Vil Vitamine enriched Tahu.

Je prefere to mention several alternatives since different

manuficturers nay choose different processing, dependant
on the local circumgtances,
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ilso some of ithe 2nd stage processing may be done by
nathers, collecting tahu fron different tahu maaufacturers

in the surroundings.
13.7 Firm Tahu.

Fresh tahu or unsold tahu may be nressed to fimm tahu.
Fiim tahu is made by further pressing of the tahu pleces
with a pressure of 0,15 - 0.25 kg/cm2 {or sbout 400 kg
on 45 x 45 cim area)

The presaure is not very high, but enough to coupact the
product considerably and to press the water conteut uown
to about 39 .

’he product is reported to have a shelf life of 4 - 10
days without any refrigeration or preservaetive.

Firm tahu should be wrapped in paper and sold dry.

It will be used in the cooking without any further
treatment. It will than be a more concentrated product
with a texture like cheddar cheese.

It is reported that 25 % of tahu sales in the USA is
represented by firm tahu,

13.2 Preased Tahu.

The only difference between firm tahu and pressed tahu

i3 the degree and period of pressing and hence the
compacting of the prcduct.

Pressed tahu may get a pressure of about 5 kg/cm2 or gay
2,5 tong on a 22,5 x 22,5 cm press area. Pregs tine
probably 1 - 2 hours with filter cloth. The moisture content
may average 004, Again the product can be prepared into
dishes ao it is, and jets a texture something like

ckichen mant The shelf life has been reported to reach

3 - 5 weekuy.
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Both firm and pressed tahu becomes of course very much
more convenient to distribute and to keep, also because
of the consideratle decrease in volume and weight.

A simple hand screw press may be used for pressing of the

products, representing very moderate investments.

13.3 Smoked Tahu.

Smoking is an excellent method of preservation and it
gives a flavour which most people like.

Smoking of tahu must be based on already firm or pressed
tahu. The smoking will generally again reduce the water
content further with a weight reduction during the
smoking of about 25%. Cold or wamrm smoking is possible.
In general has beem recemmended for tahu a smoke tempe-
rature of 50 - 60 °C fer 24 - 48 hours.

A simple smoke chamber may be used,having a fire place
with controlled air inlet in the bottom, and wire mesch
sheves above again with a controlled limited smoke outlet
on top. The tahu pieces may be laid om the wire mesh, or
if pressed in larger flakes they may be hung. Use dry
tire-wood and add up with sawdust for the smoke.

A temperary drum smocker may arranged outside, while
permanent smoke chambers with chimery may also be arranged
ingide the bulilding.

13.4 Deep fried Tahu.

Combined preservation and preparation ef day-old tahu

may be done through deep fat frying. The mermal size
normal tahu pieces first to be put under moderate preasure
for 1/2 hour to drain water. Thereafter to be placed on
a metal mesh frame and immersed 1in coeking oil 190 c.

- 101 -




after 1/2 minute the tahu pieces will float and becoue

golden brown. Turn around on the other side for aroihner
1/2 minute before 1ifting out the frame and place the
tahu on cooling racks before packaging for sale.

13.9 Tahu DBurgers.

Tahu mesh, broken pieces and tahu with a poorer appearance
may not be fit for any of the above mentioned processings.
ouch material, if reasonably fresh, may still be usged to
make tahu burgers for sale.

Pahu burgers are very popular in USA as a snack put iuto

a bun sandwich with fresh vegetables as a vegetarian
hamburger. It is difficult to say whether the product can
become popular here.

Wwash and press tahu pieces in a cloth until fairly dry.
liesn coursely and add in ingredientw as may be preferred fer
taste. In USA is preferred per 10kg of Tahu mash to acdd

100 gram grated carrots, 50 gram whole roasted sesum seeds,
150 gram Kambu (a sea weed) + salt and binder. As binaer
may be used 75 gram grated glutinous 5am or pessibly
cassava flour,

The ingredients are mixed and formed into discs 120 mn
diameter, 10 mm thick. Deep fat fry for 30 sec each

side in 170°C oil, cook and wrap. The burgers may not

last well until the next day unless refrigerated.

13.6 Ready m°de Tahu dishes.

A range of ready made tahu dishes can be prepared and
distributed, fresh, chilled or frozen as the situation may
be. Fresh dishes will normally not last for mamy hours.
We will not give any prescription of such dishes, but
rather refer to available cooking books (1) spccifying

a range of products fit for centralized preparation and
distribution.

- 102 =




Such dishes should comply with local tastes and food

habits. Examples of such products may be:

- Tahu/Lgg salads

- Tahu/Fish salads

- Tahu lemper

- Tahu pies

- Tahu coconut cream bBars

- Tahu TFuddings

- Sundry Baked Tahu products
- Tahu Cutlets

- Tahu Babyfood, etc. etc.

13.7 Vitamin enriched Tahu.

The possibility of adding vitamins to tahu is not a
guestion about preservation or after-treatment, Lul a
question about increasing the food value of tahu in ;eneral.
Pahu is one of the major staple foods in Indonesia, and

a product one rely on as basic source of proteins and

other important mutritiemts, Tahu has a reasonable

amount of Rebofiavin and other B-vitamins, but is not rich
in A and D vitamins, that in general are minus factors in
Indonesian food. It should therefore be looked into
whether A,D, and some B vitamins should be added to

Tahu in general.

It is of course a major consideration, to which extent

the vitamins will be preserved in the tahu and become

of value to the human body. May be could the vitaming best
be udded into the interior layers of the tahu before

pressing.
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We can however uot say how well the vitamins thun can
be distributed and how much will renain,

liay be can vitamin additives more easily be used

in firm or pressed tahu, but to be of widespread
vilue, it should better be added to tahu in general.
we caun  here hence only propose that further stuulies
of these possibilities being undertaken.

The possibility of adding minerals may also be
looked into.
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14. USE OF THE OKARA.

Ckara is the residue in the sieve after sieving off the
soymilk further used for tahu production. 205% of the
original «ry matters in the bean remains in the okara.
17,5 of all the proteins in the beans, and it is the
nost useful part of the proteins, remain in the okara,
and o does 29% of the solids.

On dry weight, okara contains:

24 % proteins
3 % fat
19 % fibre
49 % carbohydrates and minerals (probubly
respectively 34 % and 10 %) e

Porether with the other nutritients it compares as

follows:

Table 11.
NUTRITIVE CONTENT OF OKARA COMPARED WITH OTHwR FOOL.

_ Dried 5oy wWheat RicelMaize Dry Poybean
Content Ckara | beans milk joil meal
- Iroteins 22 38 13 | 7 9 2H 44

- dat 7 18 2 1 4 26 5

- Fibre 17 5 3 1 2 0 6

~- Carbohydrates 30 24 70 180 70 40 30

- lLiinerals 14 5 2 |1 2 6 6

llence, il remains as o product with very high nutritdve value.
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The calorilic value is not very high, and the coutent

of digestible proteins is higher than for most other
tfeed. The fat is of high quality, mostly unszturated
fatty acids, and the fibre consist in a form useful for
the human digestive system. The product can be used for
protein enrichment of human food and provides fibre which
prcsently is an important ingredient for better function-
ing of the human digestion system. Fibre is in too
linited proportions available in modern food. The
mineruls of the okara first of all include Manganese,
copper, pottasium and phesphours, all needed by the Lody
in limited quantities.

i3 okara occurs from local tahu production, it is not in
any way pressed,and therefore contains huge amounts of
wnter that slowly sieves off,

If pressed in an ordinary screw pressythe okara my
contain about 24% dry matter and 76% water. If presiscd
in a more mechanicnl way as indicated above, the waler
content  can become very much lower.

Presentl, okaru is mainly sold in a wet, extensively
perishable coandition, as cattle feed, collected by the
tarmers from the various tahu manufacturers ut a very
modest price. Some of the okara is wested and some very

limited quuntities are used for oncom production.

e will indicate the following potential uscs for the
future:

I To be further pulverized to very small particles
and remain 1in the tahu

1 Po et n better organized and increased usc in
oricom production

TII To be mixed into tempe creating a special
compact tempe quality.
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IV "o be used (by others) for production of s0ysuges.
\Y To be used for manufacturing of crackers

Vi To be used by bakeries as an ingredicnt in cuxes
and bread.

VII To be dried to okara flour (to be used in the
house-hold and in organized production by others
for sauce richening er for making producis as
specified above).

VIII To be dried and used as an ingredient in poultry
feed.

IX To be dried and better organized in the use W
a feed for cattle, pigs and other unilitalse

As indicated, many aifferent uses of okara are ojpene.

Phe zvailability is also so great, say about 150,000 tons
unnually in Java, that different outlets will bLe required
algo in the future. What may fit for omne manutacturcer in
oae place, may not be fit elsewhere.

in the different uses we can comment aaz follows:

14.1 Let tihie okara remain a3 an ingredient - _lie
Tahu.

1 is pousible to make tahu from whole beans, unc Lo
method is commercially used among others by the TRanliiar
oy bairy in India.

Phe method uscs 1004 of the protein of tne be s uea
+lyo recovers 897 of the solids. The soy milk, i

the tahu becomes fully smooth and any remainder of L oo
be.ns ean not be traced. The wethod however regiii i
slightly different processing witn somewhat higher
investments. Firstly the beans must be dehulled, it we
exrpect thai it ma, be possible to do this after soaking in
the same way us for tuaje, loosening the hull with a simple

roller machine, and thereafter separating the nulla.
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secondly the beuns will be ground with watler. The ordinary
3tone mill, however will not be able to grinc tine enough.
\ Rietz disintegrator (model RP. 6-K 115, fitted with a
screen with 0,0Z}‘perfor&tions) is know to be used.

The mass is being run through the grinder twice with the

solids limited to 10% in water solutlon.

after this, the mass is heated to 85 ¢ and run tnrough u
simple homogenlaer, pressurized to as much as 250 kv/cm
by & pump.

This will presumably be sufficient as a mass treatwment.
The method will probably prove economically favouruble
compared with the existing methods and it will result in
a reduced import demand for soybeans. However, increased
investments are required for the more developed grinder,
the pump, and the homogenizer.

The maintenance demand will increase, and further skill deve-
lopment is necessary. A few uncertainties exist ana we

can for the time being not recommend anything else than

doing some further research based on the above for full
clarificution of product, process ana economy.

(The method was oripinally patented. Please rcfer 1o
referred literature of Kuntz, Nelson, Steinberg and Wei

for further detuils).

14.2 Improved and Increased oncom production.

uncom from okara ic alrcady made ina limited scale in
Jakarta, but the process and the product is not well known.
Phe proauct iy not wmanufactured under especially developed
couditions and presentatiion of the product on the murket

i3 not so advanced tic.l it gives high class cousumers the
necessary confidoence, The preduct is therefore mainly
conaumca by the poregt pcople,
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The product is presented at a very low price. For tnut

reason people tenu to thimk that okara oncon is some
sort of 3rd class food which at leust serve the purpose
- of filling the stomach of starving people.
l.othine could be more wrong. Okara oncom contains probacly

as much proteins as tahu does and the proteins are c¢i 1 evea
better composition than in tahu. The content of fat,

fitre, and minerals is also much higher,

All together the nutritive value is higher and it cor: buins

elements of even higher importance for thic body buill.ing.

Presently the production goes as follows:

1.

S

The wet fresh bu;: of okaru from the Tahu manufacturer
ig placed between 2 board-plates in a simple
mechanical press, served by a 10 ton hydraulic jack.
Some water is pressed out, (about 10 liters frou
7T5kg bag). but presumably, the product does not
becowe as dry as could be desireable.

2 - 3% of dry cassavaflour is mixed in as a biuuer,
whercafter the product is dry steamed for 1 1/ bours
in an open 0il drum placed on an open fire, tue sicam
passing through the okara from the bottom of the
drum through a perforated dividing bottom 20 cm over
the bottom. Petroleum fuel consumption is 30 liter/
day for 4 drums, = 8 bags of okara = 480 kg oncom.

After steaming, the mass is plastered into goie sJooden
frames, placcd over an old plastic foil on a plated
bambu frine, The frauwe is thereafter removed and 2
"plakats", 25 x 18 x 1,8 cm, remain en the plastie.
800 pieces are made per day, 0,6 kg each.
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As a fermentation starter, sone oncom from last days

production 1is spilled on top and the product is lelt
to ferment in the open air. After 1 day the plukats
are turned upside down. After 2 days the product is
ready. It is still a fuirly loose cake. It b
grown in volume and is covered by a partly red,

partly grey mold.

The product 1ig now ready for sale. It will be seld
between 3 and 8 i.M 1in vhe morning, brought around
on an open bicycle frame, still remaining on the
same plastic covered bambu frames. The sales price
is Rp. 40 per piece, or Rp. 67 per kg. ‘hat is

not sold at 8 a.m is thrown away.

the economy of the production may appear about as fullowa

on 1 daily base:

Daily Inputs:

4 x T5kg bags of okara at Rp. 1.000 Rp. $.000

30 liter petroleum at Rp. 3.500 per
20 1liter

t

Rp. %.250

2 kg cassava flour at Rp. 200 = QRp. 400
Excharge of plastic, bambu frawmes etc. = Rpe. 350
Rent of building, maintenance of

bicyecle, cquipment, etc. = Rp. T1.000

Wares to 3 family wembers at Rp.2.000 Rp. 6.000

Rp. 21.000

e e e

Product sules: T5w% of 800 pieces at

Rp. 40 Rpe 24.000
Profit 12,5% Rp. 3.000
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At least 30 such industries exist in Jakurta, processing
may be goaething like 5.000 tons of okara or about 9
of the total availability. Naking an improved prouuct
with an improved pregentation, reagonable possibilities
must be considered to exist for increased use.

liay we propose the following:

T. A proper starter culture, "Neurospora" as 1is
supposed to be, to be used with frequent intervals,
not always only using old ancom for fermentaticn
start, where obviously the bacteria culture as time
goes, get mixed up with other bacteria, probably
not all very desirable and healtly.

The bacteria cultures to be laboratary tested with
reasonable time intervals.

2 An improved binder, or incredsed voluse of binaer
to be tricd out. ‘fhe fermentation started to ve mixed
into the masa after some cooling, and the mass to
be better pressed into larger flakes, possibly re-
pressing uafter fermentation, cutting it into
suitable squares and individual packaging, probably
in plastic or in briefing printed paper.

3. The product during packaging to be placed directly
into a trangsport/distribution container as specified
on page 91,
Expecting to cool the product from 30°C to 3 °C, 1kg
of ice is required per 3 kg of oncom., (If not
digtributing immediately, the ice may after 3 ~ 4
hours be exchanged with maximum 7,5 kg fresh cooled
ice and mway than last for 36 hours coolinyg at 3 ¢,
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If buying the ice, about 150 kg may be required
per day for cooling and preserving the 480 kg oucom.
At a price of Rp. 18 per kg,that amount to about
Rp. 2.700 per day,or almost T.mill Rp. annuall;.

That will still be economical getting increased sales

of better products,and saving the gpoiling may be

of oncom for Rp. 7 million annually.

Je will however rather recommend to buy a small

freezer for the ice packs. The freezer may nccd

space for about 250 kg or 100 x 2,5 kg ice packs. 1

Phis may possibly best be arranged with nn insulated
galt brine cooling tank scrved by a 2 HK compressor
with air or water cooled condensator ana evaporator
in the brine tank.,

Available from a small scale industry manufucture,

such units may possibly cost under Rp. 500,000 nud
provide ice freezing at lower costis.

Some further oncom industries to be planned anc
e¢stublished, better organized, and under :nore
sanitary conditions than those already existing.

An infiruation campaign for increased use of oncon
to be staitced, informing about its nutrition valuca

and giving recepies for good digshes.

14.3 Use the Okara for Tempe manufucturing,

fuct, severil possibilitiea exiet for making tempe

froml okara. Je can mention the following:

- Purc okarn Tempe
- Crdinary tempe added okara
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- Tempe froa brown ricc + okara

- Tempe with wheat + okara.

The Tempe production book (©6) says avout tne first
mentioned, that okara tempe is an excellent product.

They mention that for a good result it is very important
to use well pressed okara, whose moisture content hus
been reduced to below 80%. They further say that this 1is
an exceellent source of dietary fiber (14,8 %% on dry
weight basis), protein (32%)7011 (20%6), containiiiyg higher
quality protein und higher protein efficiency rutio

(per) than whole soybeans, full fat soy flour, goymilk
or tahu. At least one commercial American company inikcs
the product on a regular basis.

Ruther than recommending the tauhu manufacturers to imaxe
okara tempe, will we propose to arrange with tempe
manufacturers to buy the okara and use it in their
vroduction,

14.4 "Soysages"

The "Tofu & Soymilk production book" describes this
products developed in America, as the simplest and best
way to utilize okara. They say that the product is
pucked with nutrition, can easily be produced in large
quantities, and refer to several companies doing so.
They give the following recepie for the product:

13 liter okara

5 " wheat gemm
5 " whole wheat flour
, nutritional yeast
o " oil
" shoyu
ore;ano

C=MnNw
W

N
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0,2 liter prepared mustard
0,2 n garlic

0,15 " allsprice

0,12 " salt

0,1 " sage

0,015 " cayenne

A little liquid smoke (hickory smoked water).
You may add enough soy milk to give the desired
consistency.

Mix the ingrediences well and fill in mould. The moulds

to be 75 mm diameter, 300 mm long, open in both ends, rolled
up of a stainless steel or tin plate with along-side lock
(see sketch).

Place the moulds upright, ends covered with aluminium

foil, on a frame above 50 - 80 mm of water in the

bottom of a pan,

Steam cook ut atmospheric pressure for45 - 60 minutes,
Open the tubes a-long-sicde, slide out the soysuge, cut
in 200 gram discs, and close into a printed plustic
bags ready for eale.

To serve they arc sliced into thin rounds and fried in
0il on both sides until crisp and golden brown. They
may possibly be served like breakfast sausages with
scrambled tahu,used in sandwishes or piza, mashed and
used like a vegetable pate, or simply served with
Steamed rice.

SN SAGE
Co|OAGE STEAMING |

‘Y MeaY LY
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vo  will recommend initially to do some test manutac-
turing of the soysages and see how they can be liked

in Indonesia.

14.5 Okara in baked goods.

Jenny Bratsford (5) says about full fail soy flour that

this has been used since many years added to wheat

flour in production of ordinary breed.

It bleaches the yellow pigment in wheat and maie3 bread
whiter. It improves the texture, and helps the bread

to keep longer without adding of chemicals. 3$he recommends
it as an ingredient in bisquits, soups, gravies, stews,
glimming and health food.

Shurtleff % Aoyjagi (1) specifies okara used in baikeries
like bran,to udd natural fiber anc¢ protein, te give a
cruably texture to bread, muffias, brownies, fuuge,
cookies etc.

Compared with full fat soy flour okara ig ricker i Jlbre
and minerals. It is not ‘unlikely that okara muy be ag
well, or possibly better suited for these purpoges tuan
full fat soy flour.

Initially we will recommend to discugs the matter
with leading bakeries and bisquit manufacturers, unc there-
after to vo some tests,

-

14,0 Ozt an ingredient in other food,

Olcira burgerss To contain (1) dry cooked brewn rice,

olkwra, carecots, orions, pgarlic, whole wheat flour, curn
0il, sesame gecds, rooled oats and salt.

[iiz and pureé sell anc press  into giscs and freeze
imnediatcly. ‘o serve, bake at 175°C for 40 minutes or
deep fry in oil. Jerve between halve buns with trimaing
ug 4 snack.
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Cther possible uses include:

- Ok.ira crackers or (baked with a binder)

- Okara & Vegetrable saute

- Ckara in salads

- Party mix with okara, nuts, sunflower seecs,
shedded coconut, rasins etc.

- Okara granola, and okara granola cancy bar

- Ckara as mie or gparghetti.

Such uses can best be developed and promoted by manufluc-
turers in the respective mentioned trades. Initially
the cooperative should look at it as their task to
encmrage and agsist the different manufacturers in
the respective developments.

See the book of Tahu (8) for further information cn
okara food products.

14.7 Okara flour.

rroducts as mentioned above cun most of them obviously
.ot be muave by the tahu manufacturers themselves.

Ckara may be used as an ingredient by existing manufuc-
turers or give background for new production., It is in
many cases possible to use okara as it ig, but in most
cases it will be tco cumbersome because of its short
snelf-1ife, The okar: must therefore be dried into
floor. f“hat nay we done by one industry located adj:cent
t¢ u cluster of Lihu manufacturers, but probably as well
by the tahu manuticturers themselves.

the munuiacluring of okara flour involves:

T. Prescing oul the rest liguid coantent
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[aN]
.

Hrying to 13 moisture content or less

Siftinig.

\SS)
.

a5 described in para 9, pressing of okara zhould in 11
¢ wes be done to recover the soy miix for increasea Lahu

yield.

One should not attempt to dry the okara unless it Lo rforst
pressed to get the water content down at a reascnable
jevel. The economy of the flour production i3 de per dant
on the pressing efficiency and the remaining wolsture
content after pres:sing.

je may during the drying process need to lower the walcr
content from something like 607 to 13%. That meuns tuat
for every kg of product,1,2 kg of moisture must be cvi-~
porated. The energy required for this amounts to aLout
650 kcal/kg moisture. For petroleum at Rp. 170 per o,
11.000 kcal per kg and 60% efficiency, that would cost
about 17 Rp./kg drica flour.

104 k¢ of okara daily would hence require 12 liter
petroleun per day or Rp. 650,000 annually.

Je will rather recommend to use a dryer on a heat puup
Lasis. Calculation of the dryer, as we can proposc it,
and o scetch of it is showm in the continuation.
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Phe drror vosatat eof a vertical drum with a conical
serven buttom and o lid.  The ckara can b Uilled ot

the drwn g soon ae bt emerges and  can ve cralned tioough
the bottom when dry.

Alr cirecul-:tes through the drum frou wovottow to top, -ud
passes through a screen und a filter to protect the
cquipment from dust.

The air c¢irculates over an cvaporator, a circulatin lun,
and a condensator, before again being pasued back to the
okara in the drum. Hlo exchange of air will itake place.

¥hen hot, dry nir is puassed through tuhe oke::,it will ve

moist and cool. When further passing over the evipurator,
it will be turther coolzad and moigture will condensuatie
and ve  arainea. The condensation releases heat back to
the system again,

Lefore pasaing back into the dryer apain, the air wiiit be
rehcated and hence become dry. The heat that wus drained
in the evaporator is led back ilinto the gystem a,:icn in
the condensator. The energy consumption of the system
will therefore be very limited.

We ecxpect that the annual energy coaswaption will be
limited to aboul 1, Rwi and cost a sinall fractlion

compared with o Jdryer bauved on heating.

The major compoments nf the dryer are:

the J¢rum with screens
the circulation fan
the compressor, condens-itor, anu evaporatior

in a small air conditioner,

We expecl that i1t may be possible for a smull scale
industry to manuticture this unit at a total cogt in
ran, ¢ oi  Hp, ©0U,000.




Maintennce no operation costs muy 41l topether wmmosunt 1O

less than Rp. 500,000 p.n.

Seliing about 30 tons p.u. this reaults in processing
15 Rp./ki.

coat of not wore than

Selling the product e.g. al a reuagonable price of

Rp. 100 per kg, an extra annual incoie over ¢ mill hp.

will be created. A pilot plant should first be madc, tuiteu

nnd probably mudlflied vefore we will recommend the vaiious

manufiacturers lo inatull the aryer.

After coupleting ihe teating, the dryer shoulu be naac

by sumall scale metal

wanufacturing projecis for sele Lo

the tahu manufacturers directly anc through the various

cooperntives.

Table 12.

CALCULATION DATA FOR THE PROPOSED OKARA DRYER.

The niy conditions at the various stages in the dryer:

Fiual Air Alr Hent Heat ilentt from
Pempe- [Woistu- [hois- [Content{Require Conuesation,
rutlure |re turc dAry airjuent ar
% kg/ke [keal/kglisvavo~ | seal/kg
ration
kcul/kg
Air cooled
throurh the o
evaporator 8¢ 100 040065 1.8 - el
Alr heated
thirou,hh the o )
ondensabor 50°C 10 0,005 12 5,1 -
Air abgorbed
molsture in o
e ok oLoe 80 0,016 59l - -
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Dryimg Requiremeat: 104 kg ekara contaiming 60%, or 3
additional 125 kg moisture.

DPrying time : 6 heurs
Required drying capacity; %— = 21 kg moisture/hour

Required air circulatiem:
21kg water/h
0.0095 kg water/kg air x 1,29 kg/m> x 3.600 sek/h

= 0,48 -3[-ek.
Dryer drum dimensions: 104 kg 3 = 175 dnj. Diameter 0,8 m
0,6 kg/dm Height 0,35 m
3
Alr speed im dryer : QAQ_;_LLQ_K = 0,96 m/sek
. 0,5m
Air speed in pipes, 150 mm %= 2.65 an® 480 1iter/sek
]
= 18 m/sek.

Calorific requirement : 12 - 1,8 + 5.1 = 15 keal/kg x 21kg/h

= 315 kcal/h £roes.

El.power requirememt : 215 kcal/h = 0,16 Hp.

2.000 kcal/hp

A medium pressure centrifugal fan is required.
The exact required air pressure must be determined
throug a test.
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14.8 Am imgredient in Poultry feed.

Okara aleme is mot am ideal peultry feed. The proteins
must be balamced up with amimal preteims, probably up

te 40%. Also calcium and ribovflavim must be added.
Morrisom (7) refers te mumereus experiments amd says

that seybean oil meal gives excelleat results when used
to replace at least eme half ef the amimal proteim needed
to balamce rations for chicks, grewimg pullets or laying
hens. He also says that satisfactery results are
gemerally secured whem sey bean oil meal replaces a
censiderably larger part of the feeds of amimal origin.

If a too large proportiom of sey beam eil meal is used
in the starting mash fer chicks, threuble from "pastimg
up” may be experienced. Hewever, whem great care 18
taken to supply preper ameuats of calcium, presphorus,
and ether B-cemplex vitamins, reasonably geod egg
produ~tion and grewth ef chicks camr be secured also
when sey bean 0il meal replaces all the fish meal, acrap
or tankage im usual ratiems.

Raw soy beans or evem coesked whole soybeans are much
less satisfactory tham soybeam oil-meal for poultry.
Okara it already groumd, it coeked, contains proteins,
fat amd carbehydrates as soy beam oil meal do, the
content of met$al is higher, and se is the (fibre comtent.

One may expect that okarsa in the primnciple is as goed

in peultry feed as oil meal is. Ome can however mot
automatically draw such cenclusioms without first
carrying eut tests under sciemtific reliable conditionms.
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Yhe proporilons ane btne conposition of iiw feed wili

under ll circungtances be different Lecuwse oI i

different prouportions of proteing and minerdda.

4e can for o sbart therefore only recomsend to estuuiish
tests. One may possibly algo find out that the incre-

nsed content of fibre is not very favourabie for poiitry,
and that the content of okara in poultry feed thu:etore

iust be  limited.

14.9 Okuara 3 feed for otner Animul:.

Froper cooking and milling of guybeans locrended too teud
value greatly for non runinant animals as swine .ang
poultry, while it 1s legs importani for coums and  siheep.
dhile through coowing (V) greatly improves lune supuea.
protein for nun runinants, tov high heut or tuo prolonged
coovking reduces the vilue iteccausce 1t destroys or e

unaviilable lysine or certain other wuino ncius.

For dairy cattle 1t is said that 3oy bean oil measl oo

one of the best protein suppleitents, Hecawsie of Lic
vzcellent quality of proteing 1t cun be used even o i
deiry caif stoarter without sny andmal proteln sappicenent
such o ee. siimiilx,

4

ror beel cattle it 18 sald tane soy bean okl mest o

one of bl beabt protein oupplements, veoelboain o Jalion=
ingg and tor Lhae hrecdliu,, herd.  Lts limited fat conieni

Leons bbb onore pulletable than whiole soy beans.

For nheep  goy Lean oil menl is equally excellent lut o

i tour theno ablso whole beans.



Por piza don besn 01 wead Lo owhen properly uuvit

(s ror okuyn) described au the vent of 41l common :ruiein
supplesents of plunt ori.in anc gives excellent Ieowiin
4130 when used .8 the only proteinu Jupplement wien c.ilciunm

and phosphorus iy added.

This ecan be taken ag a guod incication oV the valuv of
okt or dricd olura, but as shown 1u tiie lavle on pige

105  the conteunt of okara differ womewhiat [row tue content
ol soybeun oil ueul,

Hence corresponuiigly higher guantities shoulu be copected
to be required, ana come feeding teats may Le reaulred 1o

confirm the results.

It appers obviovus that the okara has o highoer valae ag
animnl feed thnn what iz reflected in the Todays wndeot

price for the procuct.
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15. Usis OF THE WHEY.

Phe liguid tiat remaihs when congulating tie tahu out of

the oy milk, is called whey.

"he whey noraully has a volume of 8 x the bean weipht.

For 400 ki bews per day, hence 3.200 liter whey develop.
The whey is a very «illute solution with oni, v solida.

Cut of the 1%, 59% is uncoagulated proteins (1). 4th:l is
atoui 9 of the totul proteiu content of the beuna.

The proteins iu the whey are of higher vilue than toe
protein3 in tlie beins on an averaze, with & high poriion
of lecitin. Also noticeamble portions ot the H=vituauings
goes into the whey. The further 41% of the golia: in the
whey consial of sugars (that may cause intestine ;:ines),
and 1lso a1 major part of the coagulant itself,

Technically the following uses for the whey are possible:

- to be used as a drink

- to be uzed as animrl feed

- to extract the proteins

- to be used as a soap, shampoo or hair
conditioner

- to be fermented to fuel alcohol

- to be used as an oryganic fertilizer,

Further to this must be udded that the whey is hanaful
when drained to the sewer system, first of all bechune of
its high biolopicial oxygen demand load (BOD).

It extracts high portions of oxypgen out of the water and
makes Lt difficult for the fish to survive,
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Becrwuse of the ¢illution of the whey it is however difficult
to utilire comiercially and mo=t of the above pouonibilities
are only of theoritical interest.

The mout realiatic uses, if the tuhu production i loente
nenr to an animel  farm  and/or farmland are the

following, two:

a) to let the animals drink the whey ag an aliernative
to waler

b) to use the whey as s combination ot irr _ution
ana fertiliz.-tion for gardens, vegetuble culti-
vation, and others.

One may here consider the higher values ot using aantural,
rather than chemical fertildzera. It is however 1li.ited
how far the whey can be transported economicilly for these

purposes,

If one let say puts a value on the selids of Rp. 300 per
kg, the dilluted whey will then contain values of ltp. 3 per
liter,

A farmer having let suy an animal cart with o tank, Ly
carry somethini; like 1 ton of whey, or valucs for Ep. 3.000.
It may still be cconomical for him to collect the whey if
he gels it free of charge or pays it at a moxinum of

Rp. 1 per liter, especiilly if he has to do efforts for
watering any-way.

Ubviously, ratiher than to carry wiater for such purpo:es,

does it pay better to carry whey, whether for own use, 18
A gervice to farmers or pgardeners, or for sales in genernl,
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16. IMPROVING THE FACTCRY LAY-=OUT.

Some manufacturers have fairly practical and sanitary
installations with oonveniently located equipment, light
and tile covered walls and floors, good working light and
an organized work flow. Some also manages to keep the
place 'airly clean and tidy without any smell.

Others have none of these conditions fulfilled at all.

The poorer the building facilities are, the more important
is pood lay-out, carefulness,and cleun habits. 1In the
practise however, this is mostly the other way around, and
one¢ cun find sowe badly organized, stinking: places, where
also the production flow is made so backward that reasonable
sanitaticn is difficult to maintain.

Dependant on variations in final processing, in type of
equipment, in building facilities, and capacity,the lay-
out can not be equal. Still one rust always consider to
get a practical flow with simple movements and short
distances from one process to the next.

The following goals are especially important to achieve,
and extensively dependant on a good lay-out:

- good =pace utiiization

- sanitary production

- limited transport and movements in the production
- high production

- limited no of workers, and reasonable labour costs.

In planning a pructical lay-out one should consider the
required capacities on the different steps and the flow of
production. A repular flow diagram is shown in the continu-
ation,
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Iased on this, a principal lay-out basis for the
processing of 400 kg of beans per day look about as

shoevm in the continuation.

Wnen making sketches to scale, it will for most buildings
be possible to get a similarly streamlined production

flow.

Phis must be seriously considered for all new installations.
It will also often pay to do adjustments in already
estatlished production.
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17. BICYCLE _ TRANSPORT.

To carry up to 100 kg on a bicycle is a very heavy lead,
especially when carrying from place to place with frequent
stops and ever mamy heurs. Cemaidering also what has

been mentioned abeve, if will be beneficial if one in the
future cam carry larger amoumts simul taniously.

Especially in Jakarta, the becaks are preseatly being
escallated from the stireets, mohoedy kmowing really best
what to do with them.

A number of these may easily and at 1imited costs be
rebuilt to suit the transportation of Tahu.

A rebuilt becak may take a lead of a maximum of 200 kg
tahu and will be more cenvenient to eperate than an
ordinary bicycle.

We would suggest a protype to be rebuilt for trial
proposes.
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Appendix 1.

COLD STORE QALCULAT1IONG

Jce demand :

For cooling of tahu cans :

14 kg water + tahu at (27°C to 3°c = 24 kcal/kg) = 336 kcal

4 kg ice at (-z°c to + 3°C=84 kcal/kg) = 536 kcal

18 kg total

160 cans X 4 kg = = 640 kg ice/day
For cooling packs :

3 packs at 2,5 kg per £ cans X 160 cans = 600 kg ice/day

PTotal =1,240 kg ice/day

Calorific Demand

1.240 kg ice/dayfrom 27°C to -2°C = 108 kcal/kg)
= 134,000 kcal/24 he5.580 kcal/h

Heat loss through walls, etc :

10 cm foam polystyrene, K = 0,25

Q = K.A.st = 0,25 __k_?l___ x 30 m° x 37°C = 280 keal/h
mhC

motal calorific requirement =5.860 kcal/h

Required air temperature in freezing room to freeze ice packs in
18 hours :

Heat requirement, { = 2,5 kg x 108 kcal/kg
(from 27°C to -2°C) = 270 kcal/pack,
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Air speed : V = 5 m/sek

Heat transfere factor,

1 1 .
K = - = 18,5 kcal/ndnoc |
T a % 1 . 0,0001 0 to 0,025 ’ :
4 T )\ poly Tice 2 *s5
Heat transfere air,A = 6,12 x 10'78 . 6,12 x 50‘78- 22 kcal/-2h°C

Q 270 kcal

(]
ot =gy - W50, e "2

I.e., required air temperasture in freezing room = - z°c.

1CE BiCK FRERGLNG

Aluminium mpulds, Volume : 5 liters, heating surface : 22 dn2

K = 17 kcal/ldh°c for ice from O to 50 ma thick.

Heat requirement, Q = b kg x 108 kcal/kg from + _ s 540 kenl/owek
2/%¢ to - 2%)

Q 40
K.Ae 6t " 17 x 0.22 x 5

Freezing time =

28 h
ki

Numbper of blocks reguired :

—

b4 Kg 1ce/da 28 n

g Y X = 150 moulds,.
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Cendcnsator[Comgressor.

An imported together-built compressor/cendensor unit
complete with all centrel, which at an eoutside air
temperature of 27°C, ereates 6,100 kcal with - 12%
evaporater Semperature givimg - 7°C air temperature as
specified above, 2,25 KW, condensator section 0,8 n2, is
eoffered at Rp. 3.000.000. A semi hermetic dismantleable
compressor for the same, capable of -~ 40°C is charged at
Rp. 1.500.000, whereas an ordinary hermetic cempressor
for low temperatures may cost the half.

a 1 KW cempressor for 3.000 kcal/h at higher temperatures
is available at Rp. 1.60.000. A together-built imported
evaporator unit with controls and fan is offered at

Rp. 600.000.

We expect the units to become more reasonably costing,
bought separately and built together by & small scale
industry.

Investments (estimate)

Compressor 2.25 KW Rp. 400,000, -
Condensator coil Rp. 300,000, -
Evaporator coil Rp. 300.000,~
Refrigerant, piping, controls and housing Rp. 300.000, -
Foam polystyrene 3 m> Rp.  300.000,-

Freezer house, wood, accessories and '
building Rp. 200,000, ~
Ice crusher Pp. 150.000,~
240 freeze packs at 600 Rp. 150.000,-
150 aluminium ice moulds at 400 Rp. 60,000, -
40 hang frames at 1.200 Rp. 50,000, -
Purther accessories, etc. Rp. 90,000, -
80 transport contaisers &t 15.000 Rp, 1.200.000,=
Total Rp. 3.450,000,-
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Operatiemal Costa: (Amnual)

One extra operator
. Maintenance, repair & remewals
Interests amd depreciatiea, 25%

Tetal yearly eperatiemal costs

Annual savings:

- Products normally speilt er sold at reduced
price, mow pessible to sell at full price,
2% of annual sales value (300 days)

- Reduction in sales force, due te lemger
lasting, better preduct, amd traders
ability to keep stocks fer lemger time.
32 sales-men reduced to 20

Electricity 2.25 KW x 25% x 7.200 h at Rp. 1.20 = Rp.1.640.000,-

Rp- 600.000.-
Rpo 300.000,'-
RPO 8600&0’—

Rpo 3. 4000(”0.'

Rp.1 05000000’-

Rpo 60 900.000"’

Total

Net annual saving without aany price imcrease
(= 150% of investment)

Rpo 80400.000,-

Rpo 5.000.000’-



ECONOMY OF EYING ICE INSTEAD OF INVESTING IN FREEZER
PLANT, :

Investment:

Tramsport containers freeze packs amd ice crusher Rp.1.500.000,-

Operational costs:

1.240 kg ice/day at Rp. 18 x 300 days Rp.6.700.000, -
Transpert of ice, 300 days at Rp. 3.000,- Rp. 900,000,-
Rpo 7. 600.000’-

TSI SSEBRV/ITEC

Net annual saving (as above) = 53% of
investments Rp. 800.000,~
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