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Att. Mr Zulkoflie Abbas, 

Tahil production in Jakarta. 
Ilr Zulkofl it> Ab!J:-t:, 
Head of !;L1' lK, 
Jln. L'.erdeln SeLtt·ul U-9 
Jakarta - Pu:rn t . 

We refer to discussions in your office early April 1 ');-'·i. 

An requested, we have cornplet1-~d a etudy of the 'l':~i'1u ittc '.:-,try 

in Jakarta. 

iio doubt., the tahu industry is working hard, a.nu utilL .-. ·;; ~n 

c;eneral the opportunities they can find to do the be:; L 

possible out of their indu3tries • 

. ']till we h<lve worked out proposals for improvemuits a.r,1: 

developmE-n ts ns we have seen it to be possible 1tnd re··tl , :; L: c. 

In fact the potentials are enormous. It :i.ppe J. n that : 

followin~ the proposals we have worked out in thiJ repcil, anhu 1 l 

savings in the rttnge of 30 million Rp. is pos::d.Lle wit . .:.n an 

'l.Vt!rnge induntry with only limited investments. 

Ne recommend you to study the report in detail, wherea1 L•." r 

we will be gln.d to discuss with you the further ntepn ~h·:~ 

are reriuiren to implement the proposals. 
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EXPflliSSIL!NS AND ABBREVIA'rlui~S USED IN TE1 REPOI-\'j_'. 

u ru: -
,.·:liLOG = 

Kopti = 

= 

On com = 
(or Okara 

on com) 

'1'abu 

(or 
'J'o fu) 

= 

= 

Bimbinr:mi da.n Pent;eDbanpm Industri Kecil. 

Gui rb.nce ·uHI development a1r,ency for '.Jm,~11 

:~c,1.lc Industry. 

Badqn Urusqn Loeistic. 

A1~ency for Loe;istics for E3~enc.i:tl food:~ 

r.operasi Produ:Jen 'l'empe Tahu Indoue~Jia. 
Cooperative of Tahu ~IDd 'l'empe manu1 tctm·· ··:; 

in Imlonesia. 

The remaind.er of the gound n.nd boi 1 r~d so~· -

bean mas!l after extracting the ::;o,\ mil:• .. 

A food cake m'ld.e by !ennentation cf ok:1n~ 

after aclllin1: of 11 bindinc ''tr,ent ano :;te•u·· Ll1/\ 

the mass. 

Ex:tr·J.ct of t~round nnd boilecl ~1oslJr:·uw <1. ;

riol ved or d.isper:1cd in water after ::ievii 

off the remaining solidr~ of the bl:ans. 

Lightly pressed soybean cake mo.de by 

cor1p:ul··"tion of soybean milk, sievin1~ of ' ·t: 

liriuid whey • 

. ;oyl>e•ln C'lkP m:~de by fennl'.nLatlon of boj J' '' 

and d~hullt:o whole ooybeans. 

- 1 -
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Nhey = The 1 i0uid th:1 t remain:J of thP. soymili. afh~r 

removinc thE· co·1;;uL1 ted tahu. 

I l 

'"'> 
= :.>urf·1cf~ n.re·1 in m'- (as a bacJL] for he·~L tr1.n.1fere) 

C = Specific he~1t. 'rhe amount of kiloc:J.lories 

per 

requin:d to increA.~e the temperatun of th'-! 

mediwn 1°c. 
'"'> 0 

= Heat tr·.:i.nsmis::ion factor in kca.l/m"--h C 

= Protein efficiency ratio. The ratio bL·tween tne 

die;estible :ind the totFJ.] amount of protein;J Fl 

a food or feed. 

0 = Amount of he'1t or enE-'.rt-:J' ill kcrll 

At = Temperature difference in °c between the war.;:ej· 

and colder side. 

V = ~ir speed in m/sec. 

oC = He:1t tranf~fere factor between different m•-tt,.ci·,l~J 

,, 

in kcal/m2h°C 

= his. terh1l thicknef\S in m, in heR. t trarrn f ere 

cu.lculntions 

= Heat conductivity of the material in kcal/m 

- 2 -



IN'rRO DU C'l' ION 

Industrial Engineer of UNIDO project 78/078 has been 

requested to maKe a study of some typical small 3cale 

rL'nhu production uni ts in the Jakarta area, a.irninc; at 

r;iving propos'11S for improving of the tahu industry in 

Indonesis in eeneral. 
~:;pecial emphasis has been expected to be laid on proc1uct 

:Jhelf life, economy, and utilizc..tion of wastes. 

As a back-cround for the report, ir1du3trial en1~ineer 

tof',e:ther with the UN IDO national engineer and re pre:.; en t·;.

ti ves from BIPIK, Jakarta ~d the Kopti organL:~J.tion 

visited five tahu manufacturing uni ts, three tE:mpe mrmu

facturinr-; units, one oncom manufacturint: unit, BIPIK 

Jakarta head office, KOP'rI head office, East JaK:·irtn. 

KOrTI office and one machine supplier. 

'i'he report contains a brief description of the i":J.hu 

production as it is practised in JakartR. and cenerally 

i.n Indone{1 L·~ today. 

'!'he m'lin er:lphasis of the report i:J l:=i.id on phi.n11inr o :· 

irnprove;ncn tH in the i':!hu manufacturing. A awru11 1 lry of tJa~ 

pro;-iosnls '1.re f~iven in the continuation. 'l'he rro;>08fil" 

have in cener~l been worked out in such detail th~t 
noce3~mry !lteps cn.n be decided on, 'l.nd implementin13 act i.•ir1s 

c·i.n be ini ti::i. t.cd. 

lJifferent manuf'~l.cturr::r:1 'tnd different locations h~ve 

different ;;itu1J.tiun3. Different alternatives of impru':e

ment may Le scl( cted for uif f eri:mt u.reA.s 11nd manufac LLJ re t'.J • 

.'le therefore hav(~ tri.c<l to give tjUidelinea for d iffer(:nt 

i1ltenHitivcn of dr>vclr)p::tent ~ind improvement. 

- 3 -



As '.i.Il indic:ition of the possible savings or increased profits 

within, different fields of operation, selecting one ot 

the specified improvement alternatives, we can rouijlly 

indiCftte the presence of l:l. 3cope of improvement :-\s folJ._iw__;: 

Table 1: 
PO'l'L'.fi.'IAL '.-.iAVLlG~; OH Hi CREASED PROFI'r:..; within differen i, 

fields of development in the Tahu production in Indonesia. 

In Rp. 000 based on A.n average production of 400 kg of l e•m~i 

per rlRY per indu:Jtry. (Houeh Es timnte) 

rl 1~~ 

al (} 

·rl +> (IJ 

+> 0 •;J rl . 
·rl QI 0 u; ... . ~ 
~~ •rJ H t .. : . ,, . <.!1 m 

Piel ct 
·rl 0 µ, ~ '. -+, '' . ~. 

of Expt::cted H . •rl I'. ~ (\.J ..... 0, 

rl ~ +> .-1 ~- QJ ; .. r- 1-1 

Development. results: al ~ r(' l +' C' ::::! 
~'0 (1) :::s , ... 1") r·· ) .p 

'D (l) >f 'd c.. 0 ,_·•O 0 

•rl S-t ,:; •r~ .. , rl (lJO °' :> ·rl m :> r• rl 
.. 

·-' tj·~-· 

·rl :::1 Q) ·rl ::1 
.. ._·. ::s 

'd (.J' :> ·"d .. : c r 1-1 >! 
~ (IJ ~ ~ ~~ (J ~· I) 0 d 
HP:H H c' 

.. 
I'. j -1.) ...._,, E: 

- ~~oybe•1ns selection Improved yield 

'tnd improved for imported 
:·1 torc:i.. •c beans ( +20'.i~) - 4. U\ ,() 1 '-J. :Juu. 000 

- Use of soybean 1 s·;u ingredient 
r:w1-1ls 8.8 li.mited r:tt 65~1v of price 
m•1 terinl in/'.re- Same yield 
di en t. - 2. 50\) 1ll.111 JU. 000 

- :;o•i.l<:inr'. i.r'.1prove- Yield incren.:ie 
men t:1 ( 2~·~) - ')UO -1 .• ··.11· 1 .000 

- Improved rJoaking Product improve--
Ln;;tnllation men t, Snve space 

VC } 11fJOllr !"c 
grinder 500 

I 
500 '.}()(). 000 

- G rtnd Lnc improve- Yield improve-
ment:; rnent ( J~u) 100 1.400 '.;.1<.J0.000 

- Improveri cooking Yif..:ld improve-
mcnt (3%) 100 1 • 4CJU ~· . ; ()(). 000 

- Improved cookr'r Ji· 1.H · I :-nving 
:i. n:; t Y.11 iJ. t :Lorr:,; (40/{, ) , product 

i.111'.1rovement .ooo 4.?r10 1 6 • ( )()(). 000 

- '.~epara tc W'iter 1"uol savinf~, 

he1-J.tinf~ Hp~ice n11vinr, 
and capHcity 
in crellee. 100 JOO 1 • ,)()(). 000 
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Field of 
Development. 

- Improved soy milk 
separation fl.nd 
okara pressirtc; 

- Improved nani ta
t ion. 

Expected 
results: 

Yield increase 
(6%) and okara 
drying. 

Improved shelf 
lifelless waste, 
A s'lfer product 

rl 
aj 
·n +> 
+> (.) 

·n Cl.I 
i::: ·r.i 

•rl 0 
H . 

rl p...., 
(Jj ~ ::s 'd Q) 
'd w a 
·rl S-i +> 
>·n ID 
·n ::s QI 
'd ('l' tit 
~ (l) .s 

Hi:t:: 

500 

600 

.p 
0 
Cl.I 

·r;i 

e UJ 
t:.J 

0. r: 
·rl 

rl ? 
~ 01 
::i rn 
"C 
·rl rl 
:> (Jj 

•n ;:1 
~ ~ 

~ @ 

6.000 

( 1 • 500) 

'J 
·J . 

rl ,:;i ,----. 

al L') . . rJ) 

·rl ?.!)Q al i:-t 
.µ ,: N . QJ 

i.:; "-1 ..- r .... S-i 
(l) ~· 0 ::s 

+> r; Q '!) 0 +" 
0 rn o ··: 0 u 
0. c1 • a1 

.-1 lU ~-er, 
rl a1 '0 .-U ::s 
al ::i <l> H§ +> ,. r' .... 
0 ~: cr1 0 0 ~ 
8 o-1 ~f ~ ~ 

~," .Cll:O. 000 

( ",. (;UO. 000 ) 

- Use of n::.tural 
preservatives 

Improved shelf 
life (100) ( i:~0U) ('i.,'00.000) 

- Chilled packaging 
or cold ntorLtge 

- 'l'ahu p·i~1teuri
zation (or oterili
z:1 ti on) 

- h1anufftC luring of 
intermediate 
producto. 

- Improv0~ utill
:>,:ltion of the 
okB.ra. 

- Utilize the 
whey 

- Improv( ci factory 
Liy-out. 

Maximum total 

Improved :Jhelf 
life 

- " -

Prevent spoil
ing. Increase 
product value 

Incre:1~1e value. 
}0 tons flt 
Hp. 100.000 

For agriculture 

Improved effi
ciency 

* r'i[3ures in bra.cket~J :1re uuplicated 
by alternative :Javir111,:1. 

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

4.000 

(800) 

}00 

1.200 

}00 

5.000 

( 1 • ~OJ) 

(2.000) 

2.000 

}00 

20.000.000 

( , , • OuO. 000 ) 

( • Ci 11). 000 ) 

, .• UuU. 000 

;, • 000. 000 

8.700 29.JOO 115.900.000 

==================~=~====== 

, . 



,~ccordinv to th·-' tu.LLe, ir' utilizir1c ·Lll the .: ~vi!lf'. 

:1on~1ibili t i_c:J, ·m nnr..u-:tl 8avinr; of Rp. 29, 3 mil lion ::1'c:m:J 

po:J:JiLle for th•.: individu'.ll -i.ndu.;try. 'rlnt represent 

·i.oout JOS ot the total operation costs inclu1iint, t~1L ,:_:o:.:;~ 

of the be·rns. 

Lt secm:J tlnl thi:i i:; possible throu1)1 investL!:;'. '''' 

li ttl:; ·rn d.1 million P.['· 

l•'or InJone:si~t as a tot'l.l with about 4. 000 tii!tu industries 

u:-, inc 100 - 150.000 t of aoybeans for tahu production, if 

the whole tahu in di.is try will be improved accordingly, t h.i.3 

correspondato n s8.ving for Indonesii:i of Rp. l 1).90(~. ,,uo.ooo~ 

or over 100 billion Rp • 

.if the tot·il potenti:J.l i:-:i taken out 1.:i;J prof.it for th 

inuust ries, their pro1 its may be many double rt. It r1:'1.Y 

howev~r also becon:e possible to increase the r;rof i L:; ., t 

the sl-l.rne time ~s one mr:1.y decreCl.~;e the sales pri.cc;; wL th 

over 20~~ • 

• ·1e recorrunf:r~,j to work out a plan of imple··1cr~t·~iiori, 

b·1~3C>d on tlw :n~£:[_-.t~:-itionr; ir1 11 :-:wnmary of Pro· u:nl:J". 



Table 2: 

Problems 

Con cern.ing. 

The use of h.1 
Ra.,.. mq,terials 
not well fit 
for tn.hu. 

1. 2 

1.3 

Propo;ial 

To establish test norms and 
test procedures for soy 
beans, especinlly for tahu 
production. 

To seek to import beans for 
tahu production according 
to its suit~bility for tahu 
production. 

The Cooperatives to buy and 
distribute beans according 
to quality. 

lropo:ie'' Initial 

measure;~. 

Discussio11d with 
BULOG ano the Food 
Institute 

Discuss lores with 
lfJ10G. 

I>is.:us:-;Lui ,; i:ith 
Kopti. 

1.4 To base sm~1ll quantity Di::;·.~us.~iu~.:; •!!ith 
purchase of beans on histori- Kopti .'-lniJ the food 
cal data of the beans, H.Ild [n.~titutl· 

use of :;oy 
be<J.n rne11l a:-:> 
raw m:1 teriFll 

1. 5 

1. 6b 

') 
'-. 

to seek to develop market 
pricing accordingly. 

Feed back to the Agricultu
ral nectar about beans yield 
in order to improve variety 
3election and storage fit 
for tahu production. 

Arranr:ements about ret\Zm
inr, to the cooperative, 
substandard performine 
beans, better yielding for 
other purposes. 

Arranr:ement between tahu 
a.nu ~empe mauuf acturers to 
8ell SoAked be~ns, substRnd
:ird for tahu, to tempe manu
facturers. 

'J'o PXt r1.J.ct oil frorri a 
portion of the soybeann 
hef ore using the re3iduen as 
:Lil ln,o;r£·rlient in the t::1hu 
production. 
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Discussio~ ~ with 
Mi!'l is try of 
Agri cul tu :·c. 

J)i8 cuss ior: w· i th 
Kopti. 

I;ie·:'ting "':th tahu 
manufacturer~;. 

Te.'."1 t:i by tnc 
Institute 

food 



.t'roblems 
Concerning 

e l'roposal 
a1 

p.., 

Proposed L!l L tial 
measures. 

Deteriorating D.1 
of be•ms 

1ro i.Jl'lp0rt beans in bulk and Discussions with 
to establish silo storage BULOG. 

qu:-:tl i ty during 
storage. 

with air conditioning. 

3.2 Provide ~ir conditioned 
storace for BULOG 1-md for 
the Cooperatives. 

Di~~us~io~: with 
BUI,uG a.nd ,(opti. 

Reduction of 4. 
dust and uirt 
following tte 
beu.nn 

To establish simple screm- Meeting with tahu 
ing of be:i.ns before soak- manufa.cturerf;. 
ing. 

Optimize soak-5.1 
int-r condi t:kll'E 

OptLnize soaking time and 
soaking conditions. 

Optimize 
1:,rinuer 
operl:ltion. 

5.2 

5.J 

6.1 

Optimize soaking temperR
ture. 

Improve soaking tubs for 
new Install~tions. 

Relationship between 
yield and quality on the 
one side, and .U.stribution 
of particle size from the 
grinder on the other to be 
estFlblished. 

6.2 The m~nufact~rer3 to do 
grinding testing. 

6.J Improve the use and rnain
ten~nce of grinding mills. 

6.4 To optimize the w~ter mix
infj ratio and to provide 
cold wAter for mising. 

G.~ Advanced producers to 
eatabltsh a spare 
i:~rindin1~ mill. 

- iJ -

i'iieetint; wiilt t:-ihU 
mA.nufa.ctur•.'.TO>. 

- " -

J'iJot pl•ir,t ·md 
results rc.'.'010rting. 

·J'e::; tn by t:1c food 
in::ititute. 

Kopti to pru·Hde 
tht: rnnnuf1~ .: tu re rs 
with tefl t :icrecns 
and infon1i'~tion. 

Kopti to inform and 
follow up. 

Meetinr. w~tL tahu 
manufac1.urer~, 

f1ieetin13 with tahu 
inanufacturcr:i. 



Problems 
concerning 

f Proposal. 
al 

Pro::iosed lu; Lial 
!nea!> ures. 

P-1 

In ...economical 7. 1 
cooking. 

7.2 

7.3 

nu lution n. 1 
rci.tlo during 
cooking. 

Cooking time 8.? 

'Nater he!1tint_' 9. 

~;oy milk 
seperH.tion. 

;\dding of 
Cou.t~uln.nt 

1 o. 

11 • 

To establish a better Pilot plw1t develop-
cooking pan arrangement, ment'-l. 
with higher height/dia-
meter ratio, increased heat-
ing surface, lid, tanr,enti.al 
burner arrangement with 
turbulent gas circulation 
evacuating colder smoke, 
combustion air control, 
outside sne1l insulation anc 
pan lifting possibility. 

Bottom outlet from cooking Pil,;t pl~rnt t.3stin;~ 
vessel. 

Testing of cooking by Pilot pl 'ir t. 
central heating; and 
circulRting a heating 
medium, oil or steam. 

Optimize water/bean ratio 
for increased recovery of 
prote1ns and solids. 

Optlinize cookinc time fllld 

To e~tablish a separate 
over head water heati?r, 
utilizing the rent 
heat of the combustion 
gases. 

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

r1vrther testine of type and 
concentration of coagulant 
for increased yield, 
improved and varied flavour 
~<..l texture. 

- 9 -

r.~cetinv. with rnanu
fa.cturer:1 '~n<.i 

further tc!lt 
cooking. 

- II -

Meeting with manu
facturer:>. Pi lot 
plant with he1ter 
according to 
sketch. 

Test preR;: in:~ with 
und without redilu
tion/recookinrr,. 

A test pru1T't:rnne 
for the f uoo 
in::ititute. 



Pronlema 
concernj_ng. 

Improved 
sanitation 
anrt product 
shell life. 

The u:ie of 
n3tural pre
iWrvati ves. 

~ Proposal 
('j 

Proposed I:: i ti:ll 
measures. 

P-t 

12. 1 
( 1 ) 

(2) 

(Ja) 

'l'o rearrange equipment and 
to improve procedures to 
get a bacteria free coagu
lant. 

To exchange filter frames, 
ladles and other equipment 
with more hygienic utensil~ 
and to establish sanita
tion procedures. 

To omit reheating of tahu 
in the tins and in stead 
to increase the hygienic 
conditions. 

a'.l.eeting wi tll rilanU
facturers. Dacteria 
tests. 

Meetine with m<tnu
facturers. K0pti to 
identify 81 temativF:
for purcha...:e. 

Meet in1: w i. th rn·rnu
facturero. 

( Jb) To ensure bacteria free MeE:t inc w i [.h the 
cold wA.ter supply or to rnanuf~ictun- rs and 
take measures for debacteri- Bacteri~J. test:; for 
ation of the water for tahu them. 
packaging. 

( )c) To enA.ble the manuf.'3.cturers Ko pt i. to iil'•"-c ·1rra.n1-
to get press lids for the ment:i with :nic·t:il 
t'lhu tins. manufacturL' r3 nnd 

off er lidn tu the 
manufacturr·rs. 

1?.2 'L'o do preservation of 
excess production, alterna
tively by salt, vinegar or 
agar, and sell as an alter
n~tive an additional long 
lr~sting product. 

12.3 
(a.) 

An insulRted transport tin 
and 3 cooling elements to 
be manufr1ctured by a small 
:Jcnle induotry and offered 
to the tahu manufacturers. 

(b) Coolinr: packs for uae in the 
tra.n1port oonia1n1r to be 
manufactured by a small 
ncale indu:i..ltry 11.nd offered 
to tbe t11hu manufacturers. 

- 10 -

Food institute to 
do tests w L th (~onser 
vation anc1 cookiug. 

Manufactun· r f'or 
e11uipment to [,p ictM1 
tified and prototypf [; 
to be made ·incl teat£·1 1 



Problems 
concerning 

a1 Propo:~al 
J... 

Pro posed L; it i.al 
mea:-~ur~s 

~ 
Poi 

l c) l<'reez ing fa.cili ties for ice l Practical '.)_Llot 
making anrl cooling pack plant to le estab-

Chilled 
packar:ing 
alt e 11111. ti ve . 

•rahu tin 
sealing and 
pasteurizu
tion. 

12. 4 
(a) 

(b) 

( c) 

12.5 

Product 12.6 
sterilb~a tior 
alternative. 

Processing 1J.1 
into inter
mediate pro
duct:J and 
utiliz:i.tion 1).2 
of left 
overs. 

freezing to be offered to llshed, tt·stiag 
the manufacturers. the whole· :;~stem. 

To establish small scale 
production of a PU-foiun 
insulated transport conta
iner to be sold to the tahu 
manufacturers. 

Fitting a flake ice machine 
for the tanu manufacturers 
and use it for chilled ta.ht 
packaging, using also the 
mentioned PU-foam transpori 
containers. 

~stablishing of small sculE 
manufacturing and installa· 
tLm of the required free
zing machinery. 

Manufacturer for 
e11uipment to be 
identifie·: t?:d 

prototypt'.:J to be 
maJe. 

A Practic~l pilot 
plant to be e~tab-
1 is hcd, tt>.1ting 
the whole aystem. 

Ini tia.l preparation 
for production to 
be plannec, imple
mentation pe~ding 
practical tests. 

·ro eriuip the tim1 with ana:i-~'ood inntitutr: to 
tight lid and to do neatin~ test equiµment and 
in water bath before water results. 
cooling. 

Packing tahu in sealed 
plastic bags heated in 
autoclave, arranged for 
pressure cooling. 

Manufricturing of firm tahu 
by press compacting of 
fini<Jhed tahu. 

Manufacturine; of smoked 
tahu 3rranged in a simple 
smoking chamber for the 
tahu manufacturer. 

Food infi ti ti 1 tr: 
laboratory te:) ts. 

Pilot proG!lction 

Pilot prodr1ction. 

13.4 Deep fried tahu production Pilot production 
and packed di~tribution. 

- 11 -



Fro bl ems 
concerning 

Use of the 
ok:ir~J.. 

Qj 
S-t 
:.1 

P-t 

Proposal 
Proposed 1 n ~ t ial 
me<i.3t.lres. 

13. 5 Making tahu burgers from Pilot pro.luction 
tahu mash pieces and left 

1).7 

14. 1 

14.2 

14. J 

14.4 

overs 

Ma....-1ufacturing of sundry 
ready made tahu dishes for 
sales and distribution. 

Manufacturing of vit31Iline/ 
mineral enriched tahu. 

Homogenization of the soy 
milk okara dispersion and 
letting the okura remain 2.S 

an ingredient in the tahu. 

Improved and increased 
oncom production, invoNing; 
a better controlled star
ter culture, improved bind
in~, improved packaging:, 
cooled di3tribution, to 
establish some new higher 
stn.nrl'ird manufacturin1~ 
units, to make an infor
mation comp~ign for poten
t ia.l con::n.unera. 

Proctuctiun of speci~l 
qu3lities of tcmpe. 

Manufacturing of food 
":::;oy:ia1:e~1" 

pj_lot production 

1''ooc.i institute 
le.LoratOIJ' tc:Jts. 

:r1 o o d ins t i. -cu t e 
laborato r:· tests. 

Pilut pru1,;,r;tion. 

Pilot pro "id i_on 
by tPmpe , . .-wuf~\C-
turer 

Pilot pro,!u.cl ion 

14. 5 Arrangements for the u::;e of Te.'.1t pro·i•tction 
okara in baked products. by bakeril3. 

14. 6 'I'o u~1e okarA. as an infr;re
dien t ot' different fooJ, 
in production for sales, 
11.nd in the housc-holdr>. 

- 12 -

A public 1'r'Ct:pie 
cornpeti ti')" 'lnd 
food ir~:1ti.tutc 

tri':Lls. 

--



I 

Problems 
concerning. 

Use of the 
Whey. 

Production 
lu.y-out. 

~ Proposl'll 
a', 

P1 

Propose ct i 1 l: t ~al 
mea:<urE·s. 

14.7 Production of dried okara Pih;t proi;c!Ctic•n 
flour. (By the tahu manufac-

14.8 

15. 

16. 

turer or within the estate 
of the manufacturers). 

r.1anufacturing of a balanced 
poultry feed, partly La8ed 
on okara. 

Drying okara and selling 
directly, as feed for 
cattle, piga and sheeps 

To arranee with nearby 
farmers to get hold of a 
transport tank to collect 
the whey from 1 istJtock 
tahu manufacturers, using 
it for life-stock drench
ing, for gardens and 
ve~etables. 

To improve arrangements in 
the production buildin~s 
accordin{j to a r;eneral 
lay-out proposal. 

,\rru.np;e111c, t:; with 
exi:: tin'..~ .:J"!' noten
tial feed :a:tnufac
turers. 
Pilot production 
and encour·1;-,e,;'.ent 
of t·thU In'l1lULic

turers. 

Infor.natiun to tahu 
manuf actur~rs and 
tanners. 

PlRnr: inr: nn d dis
cus~; ion <Jf the 
Pon<LOI\: eprJ(: v.;tate 
anr1 other :H·w 
est.'ites t;,. ;·ore 
start.inf~ L rt(· 
constructions. 

Bicycle 17. To rebuild becaks evicted 
from passenger transport, 
as tahu transporting 
vehiclen. 

Rebuildin:~ :lnd 
tryinf: out of a 
proto typr • 

t rR.n3 porta
tion. 

- 13 -



THE PROCESS AS AT PRESENT: 

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 sellers are also engaged to sell the deily production. 

The sellers use about 1 hour in the production for moulding 
and finishing of the Tahu before spending 4 - 5 hours eell
ing their batches, nonnally 1 batch per seller per dtty = 10 kg 

beans, or equivalent )0 - 50 kg tahu, 3 = 4 x Hl liter tins. 

Including the sellers production assistance, the total mWJ.

days in the productioa hence comes about to 1 O per chy. 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 i3 soaked in water for about J hoµrs in a 

wooden tub, 45 cg diameter x JO cm high. 15 - 20 tubs ure 

being used. The beans are very dirty and extensive 

washing is required both before and after the soaking 

period. The water is being exchanged many times, and 
extensive movement of the tuba is required. Some beans ~re 

lost on the way. The tubs have a flat bottom and separatioD 
of stones is not very easy. No screening of the beans takes 
place before the soaking. 

- 14 -
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Th~ arrangement of the tubs appears a bit messy and 
cwnbersome and a floor space of about 5 m

2 
is required 

for the tubs alone. 

The used was~ water flows on the !loor and later drains 

in a drainage groove. 

2. Paste grinding. 

Buckets are used to transfer the beans frem the soaking 
tubs to the grinding m&chine funnel, not large enough to 
contain the 10kg charge. Water is during the gr1.nding 

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 cookers are present, consisting of a plastered brick work 

basin 90 x 90 cm square, 35 cm deep. A 80 cm diameter 
curved iron bottom iH fixed into the brickwork bottom. From 
one side, underneath the cooker 7is arranged a petrolewn 

burner with a simple evaporation spiral in froat. The 
burners are commonly connected to a petroleum tank, pres~

urized by a hand pump. Smoke outlet is 180 ° acros~, 
under the cooKer bottom. 

- 1',i -



Over the smoke outlet is arranged a stand for cooking 

the18 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 o! the cookers is used for water heating. 

The beans paste is diluted with warm water and trans-

fered by bucket3 during the filling of the cookers. 
The cooking takes 15 minutes, but much longer includinb 

filling and e~ptying don~ by help o! buckets. 
It can not be avoided that the cuntent at times boils 

over the edge, spilling on the floor. Also it appears 
that sedimentation on the bottom takes place, and when not 
very careful, the paste may burn slightly in the bottom. 

4. Filterin__g. 

For filtering of the diluted soybean mass from the cooking 

is used a 1 m diameter open bambu tray, loosely covered ty 

a larger filter cloth. The mass is filled over from the 

cooking vessels by buckets. The maas and the cloth is moved 
around to obtain a best possible drain of the dissolved 

m~terial, retaining the coarae particles. Wooden etic~s 
are used to move the mass around on the cloth for a quicker 

filtration. Water is added to the mass 2 times so aa to 
get out as much as possible of the dissolved material. 

However, no pressure ia being applied, and the mass 
(okara) when discharged still contains large amounts of 

water, and probaJly also reasonable amounts of soymilk. 
The dissolved product is filtered dowa into a wooden roWld 

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

about 150 liter. 8 tuba 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, ffild 

the product is left to coagulate and settle. That may 
take another 10 - 15 min, whereafter the liquj_d (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 amowi.ts 
of coagulate follows the liquid through the holes in the 

bottom of the tray to the disch11rge. 

6. Moulding. 

'fhe coagulate is now spooned over from the tubs to the 
moulds. The moulds consist of a wooden square frame, 

inside 4? x 45 cm, with an filter cloth inside. 

After filling, the moulds are placed on top of each 
other, providing a slight pressure . Jt1urther whey evacuates, 

and after another 10 miautea the tahu is fairly firm, is 
taken out of the mould and cut into cubes with a knife. 

1. Preparation for Sales. 

The cubes will be piled up into 3 - 4 x 20 li tcr tin:; 'tncl 

filled up with hot cJ~an water. The tin is placed over 

the oven smoke outJ.et ror a short heating aiming at 
sterilization. Thereafter the water is exchn.n{~ed wi tli <:old 

fresh water and the product is ready !or distribution. 

- 1'{ -



8. Distribution. 

The 4 or 5 tins of tahu from the 10 kg batch of beans, 
weighing now all to~ether over 80 kg,is placed in special 

wooden racks on the back of an ordinary bicycle and the 
distribution starts. When 32 salesmen can distribute 
40 batches, it is because some salesmen carry more ti.an 

one standard charge. 

The salesmen use 4 - 5 hours to sell the JO -
50 kg tahu. When the speed of the sales is limited 1:.0 

averagely 10 kg/hour, it is because definite and 
determined customers exist only to a certain extent, it 
is because several saleslllen viei t the same area wi thot;. t 

having agreed on any sales zones for the individual 
seller, but it is of course first o! all because tahu is 
a fresh product that can not be stored, and the conswaer 

will not buy aore than for their daily conswnption. 

uenerally the sales is distributed as follows: 

50% to market stalls and small shops for resale 

JO% to ... 11 restaurants and mobile meal vendor3 

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 ~fter separating the soy milk for the 
tahu,the okara, ia simply dumped into a concrete basin 
1 x 2 m x 1 m deep. 
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'l'he basin has a bottom drainage leading to the sewer, 
allowing some further liquid separation before packaging. 

The liquid that drains. the whey, still contains some 

soy milk. 
~rhe ok&ra is thereafter filled in to Hle.11 woven baES, and 
further liquid is pressed out of the bags manually, and 
drained, before the bags are being collected oy ranners 

once or twice per day and used as cattle feed. The sales 

of okara amount to around Rp. J.000 per day or Rp. 1? per 

kg for the dry weight of the residue, said to a.mount to 

about 50% of the dry weigbtof the beans. 

Individual variations. 

The industries we ha.-.re seen, are all in general using the 

same principles, the same raw materials, and somehow the 

same sort of equipment and layout. 

Some have electrical motors and light, with power either 

from PLN or from their ewa generator, while others huve 

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 Wtil l.s 

and floors, good light and apace, others have bambu walls, 

hardly any concreted floors at all, congested space and 

poor light. Hence slso the hygienic conditions wary. 

Well organized production seem hardly giving any smell 

at all, while the less hygienic operations stinks 
terribly and is a source of extensive pollution and nui::.iance. 
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Some have a relatively practical la.yout, but none a.re 
arranged anything near ideally, something that is important 

for good flow and control of the production, especially 

with the extensive carrying around of maeea and liquias 

in buckets anct ladles. 
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OTHER ~ATTERS A3 OBSERVED. 

The Raw Materials. 

Most of the raw materials come from Bulog and are 
Dnported, mostly from USA. When these quantities will 
not be sufficient, the manufacturers use to get ad.~i tiona.l 
supplies from the open market. The price for imported beans 

has 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 infonn that much of the beans they 
receive are substandard for tahu production. Of late 

this has been the case for about 10% of the beans. 
The results have been t.hat no tahu can be ma.de, or the 
taste of the product has been so poor that the total 
batches have had to be wasted, or used as animal feed. 

Life time of the product. 

In general the product will be sold and is expe(;ted to 
be conswned the same day as it is produced. However, 

the sales~en are not always able to sell the total 

available quantity. About 5% of the total production 
will hence be left over to the next day. To enable sales 

the following day, 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 sold 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 rua~ufacturers and ice is not used. 

Sales force availability. 

'l'he salesmen are most often farmers related to the 

ml:illufacturers. 
'l'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 tabu they expect to sell, pay3 

Rp. 7.000,- for the 10 kg bean batch and sell it again 

at Rp. 8.500 - 9.000. 

However, during the busiest farming sedsons, 1 1/2 - ? 

months per year, they are required home on the farm and 

leave the salesman job for that period. 
Tnis similarly reduces the sales volume and the activities 

in the production. 

It has been tried to look !or other salesmen, bu.t any 

stable solution has not been found. 

Demand Seasonality. 

The cooperative han experienced that the consumption 1u 

sl1ghtly seasonal or periodic. They have notice that the 

sales have varied as follows: 

During the first 8 days of the month: About 70% of 

nonnal consumption because people have recently got 

salary, and can afford other food al terna ti ves. 
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1 month perioJ before Ramadhan: About 1JO% of 
nonnal consumption due to extra social ~ctivitie~ 

etc. 

1 month period during Ramadhan: About 70% norm~1 

consumption due to the fasting. 

'rhe variations create an undeaireable unevenness iu 

the tahu production. 

Organization and Volume of Activities. 

The industries as visited belong to the East 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 m~rket in Jakarta. 
The cooperative does common purchase of raw materialn 

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 

assisting the member industries in general promotion 

activities. 

According to the society, and according to a report of 

19H3 frorn the Chemical Researoh Institute in Bogor, 

the number of tahu manufacturing 1-dustries on Java 

are about as follows: 

Jakarta 

West Java 
Central Java 
Yogyak:a.rta 

East Java 
Total Java 

411 

844 
1.156 

87 
864 

3.362 
======= 
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The cooperative sells, for tahu and tempe manufacturin~; in 

,Jakarts,imported beans &bout 3 - 4.000 tons per month. 
According to the above, thllt. m&y correspond to, for ti1e 

total of Java, included the consumption o! local be&nB 

for Tahu alone, someth~g like 100 - 150.000 tons per 1ao:1th • 

. Per capita this ma.y amount to something 10 kg tahu per 
year or 20 gram per day, catering for & considerable 

portion of the human protein demand. 
The product is hence of the highest importance for health 

and f&~ily economy. 

Planned Estate at Pondok Gede. 

We are being told that the Tahu and Tempe manufacture in 

cast 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. 

~he Present Economical ~ituation. 

'l'he economical picture of the daily production generally 

looks as tollowa: 

A. Wi tn imported soybeans from Bulog via the Coope1·:.i.i~. 

Costs: 

400 kg soybeans at Rp. 400 
200 liter petroleum at Rp. 175 
(In 20 liter tins at Rp. J.500) 
4 kg coagulating agent at Rp. 425 

Electricity or diesel oil 
6 Operators at Rp. 2.500 
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Rp. 160.000 

Rp. 35.000 
Rp. 1. 700 

Rp. :,.000 

Rp. 15.000 
Rp. 216.700 
==========:s 
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Sales (ex factory). 

40 batches of Tahu (leas 10% wasted a.nd less 5~~ 

unsold) = 34 batches at Rp. 7.000 = Rp. 238.000 

4,b = 1,6 batches at (25% reduction R?. 5.250) = Rp. 

Cattle feed, 200kg (dry weight) at Rp. 15 = Rp. 

0poil t products as cattle feed, 20 kg 

8.400 

).000 

Jry weight -=-=RP~·;;.__~""""'"'"'J~O~O 
= Rp. 249.700 
--------------------------

Daily gross profit ex factory= 15% = Rp. JJ.000 
======:;====== 

Salesmen's Sales: 

17 b3tches at Rp. 9.000 = Rp. •J 1)3. 000 

1~ " at Rp. 8.500 = Rp. 144. 500 

1 , 6 " at Rp. 6. 5 6 3 :: Rp. 1u.500 

Total = Rp. JUH.000 

Less purchase cost = Rp. 24b.000 

32 salesmen at Rp. 1.925 = Rp. b1.600 

::;:::::::;:.;=.::...::==s 
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B. Manufacturing r.:conomy ba.sed on local Heana 

from the open Market. 

400 kg soybeans at Rp. 525 
Other costs as above 

Sales: 

B/7 of the yield as from imported beans, 

comparatively 
4~·~ at reduced price as above 

Cattle feed "-nd spoilt products 

Daily gross profit = 7% 
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= Rp. 21O.000 

= Rp. Sb. 700 

= Rp. 2bt;.700 

==========:-=== 

= Rp. 2'{2. 000 

= Rp. <j.600 

= Rp. .i. JOO 

= Rp. 284.gou 

--
= Rp. ld.200 

===========-== 



THE FINANCIAL SITUATION OF THE ENTREPRENEURS. 

'fhe manufacturers eet ti1 c beans from the cooperative at fi 

price of Rp. 400 per kilo. An arrangement between the 

cooperative and the members has been made, that the rnernoers 

actually pay Rp. 425 per kilo, the excess Rp. 2~ per kilo 

beinr, their savings within the cooperative, ment prefernllly 

for investing in improving their business when required. 

It appears that most members are joinin~ the saving 

scheme. 

A saving of Rp. 25 per day x 400 kg/ day :x JOO du.y ,,/ye·c.r m:1.r.es 

an ·1rnrn•1l :Javinlj of Rp. J million. Thls of cour.;1:.: rnt:'m.; 

th~ t the members in general have sufficient equity avri.U 'll>Je 

to consider investinf~ in <my of the proposals specit'ien ·Ln 

th1c· continua tiun. It furthe:rwmon: means th~.1. t the 

cooperative are controlling huge funds for lend1n1: to 

e11rn iriterest for the members. 

It seems reasonable to expect that lending further mean:: 

to the members for further development financing is a 

prime goal. 

Hence, in Keneral it mRy be expected that most of the 

entrepreneurs are financially able to invest in any of 
the proposed improvemen tD without even request ini: a.ny 

lo.cm from riny bank. 



PROPOSALS FOR IMPROVEMENT AND MOD~RNIZATIUN 

OJI' THE 'l'AHU INDUSTRY: 

Accoraing to our observation from the visited industries, 

expecting these to be generally representation for the 

Tahu industry, we can indicate the following possibilities: 

1 • PRETESTING AND DISPOSITION OF RAW IJATERIALS. 

'l'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 manufacturll1g of Tempe. 

Still such raw materials are presently being used fer Tahu 

p:rodu.ction, frequently resulting in total wastage. 

The problem is partly that a ms.nufacturer 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. 

'l'hls i11 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 o! food for the 

Indoneei~.rn people is high, and may polisibly represent ."\3 

much as 10.000 tons or 4 billion Rp. per annum. 

Howev~r in reallity the loss is far greater than this, 

considering the reduced yield for all substandard 

products. 
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~:tt·:liti, .l t)f liV'\rl'.~ ·rnq tlwir import!J.nce for t:thU frv .u,~;,Lun 

:.,uch i.~ cilreac~y h:novm about the relations Letween th•· 

diffe1ent qw1J L ti<:::J of :my beo:1G "md their u3efulne:.1~; for 

tahu rrL.rnufnctui·inr:. ,;.ccordine to USA stanaarus, 1 :::;t cl:.i.:1:3 

ue:.ms munt inriividuRll;y conform wi. th the fol l0wing: 

Bulk weicht: li:iin 56 lbs/bushel. Normal bulk wt::ii~ht 

= 60 lbs/bushel or 0,77 k~/liter. 

i11oisture content: M.·\x 13%. The moisture contu1 t 

is very important for the qu'1li ty ·.mu 

the possibility to store the be:.m.;. 

With :J. hig-)ler water content in prr::,_.nt 

or past, the beans deteriori te 0ui cl\:ly. 

The yield in the fonn of recovery 0f 

proteins and solids in the tahu i~0e:1 

drastically down .cine ferruent·itioH ·1n:i 

mold may develop. 

:_;plit3: Llax 10~o. :.Jplit bean~; are no lon 1 ;er protPct,~d 

by the covering skin. It nw:ms ttn t Liie 

":ieal" is broken ·md the ocH.n ran c i f ic8 

quickly. 

·1'otal darn:\p;e: i1l'tX 2%. 

1-'ort::.ign ;rntienJ: iilrLx h~. Stones and iron r:1ay e:t.;ilJ 

d"i.rn:~ 1 ~e 1':rindin1: ::Jtones and other:>. 

Jnrk ur"1ri.;: 1.11.x. 1,.,. lJ.i:H.:olour;:; rmd mnkc 'l gr1;;y t·tLu. 

- 29 -



.\rnerican:: u~u illy U8e the 1st cr:J.de be:m.s themsel vcn 

:~nd export 2nd :md lower craues. 

'fhe norm:1l analysis of soybehas and ::;ome soybf:·ms by

riroducts are flS fol low~1 (7) calcul11ted on the contci.t 

or dry matters: 

'l:~Lle 4: 

0LiL'11LWr 01" SOY.l:lEiuiS AldJ SOYBLAIJ Br-PHODUCT::.i 

(in percent c~lculated on dry matter). 

'Joy bean flour. . 
Ill 
rl 
0 'd '{j 

Content: ~.c: (].) (l) ~ 
cf ;::: +> +' +> ·;1 

(]) . ~ C) () QJ 

.0 U} 'd Q) ~ Q) al ..0 Vi 

I 'O QJ ? r., UJ J..i I rl 

~ ClJ ·r1 rl +> <I> +' ~ rl 

o a.> Joi 0 :>< H ~~ 0 ;_:! 

(/) Dl 'd (/) Q) P1 (]) (I) ..£: 

Dry matter, total 90 % 92 % 91 "' /iJ 88 ~~ 

Dig,e:s lible protein 34 (.J,1 41 (!/_ 37 o! 8 •i 
7..i /0 /iJ ,u 

Total dir,e;;tible 
nutrients 88 % 74 % 78 I~ 37 11/ 

,u 

Total Composition 
a~~r·ra~~e: 

rrotein 38 % 48 (f 
;J 44 % 12 /!I 

/o 

i•'F:l. t 1B 1'/ 0,8 •'· 1:: vl 
1 '2 /IJ /0 ::> /0 

r 
I 

C·1rbohydratef> 25 % 33 % 30 vJ 35 ('/ 

J 
/0 /0 

J·i. in e r:il s 5 ,,1 6,6 "' 6 "' 4,5 /U /0 /0 

1'1 i ber 5 
,,, 2,6 I~ 

,.- (. J6 ' 
flJ 0 /0 /u 

1.i'hene dri.ta however varie:J and what is first of all 

i1nportn.nt for the tahu production is the content of 

protPins, since it i~ the protein in the benns that will 

b(~ coa1~ulriti:~d to trihu. 
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,....------------------~-----------

'i'he protein content in total C'Ut v·:i.ry (-:;.:ten:;i vcly, •'Ll; 

f':uOd be•ms contain 25% more protein than poor ones, ~ut 

11lso tbeir use fulne:11 n.nd possible yield w1ry ext en::'. ':ely. 

l t is import·wt to ue aware of that be~m.s •.ire- cul tur-,, 

~nd cultivateJ with 2 different main objectiveH; 

~)rot<::in yield and. f·it content. Soyi.Jeans for oil 

extraction should of course first of all have a high 

fat content anu the protein content is less m·i.terial. 

::;uch be:ms should never be used for tn.hu pro~~uction. 

;:;m:i.11 beans generally have a thinner skin :'iriu .~i ve ·i 

Letter yiel<l than blg one3. 

'l'he 11;-.e of the Le·ms L:> also of high imporL·HH'~' f()r 

the t~1hu yield, :md th0 be~:ms should prefer'.1.t:_;_J not : ,. 

more th·J.n fl few months old. As lone thnt onL: u.Jen 

Aiac~ric:m be·ms, these are harvested in ~)eptemb1:r/uctot11• r 

tnd mny hence become as much AS one yeur old. Older 

ve·J.ns than t!1:tt mu3t be avoided. 

'L'ht: ~;:lroutin;". >.bility of the bp·1ns al!30 rou•rt:'. for l.11•· 

yiel<J. C0od l1l:w1:; h·J.ve a hi.[".h percent~:i~_:e of :1pv:mtLr,,.· 

:;c·ed::;. 

::ome Vlll'.'if·t Lf'rl or be:i.rrn perfonn bet-tt~r than other:;. 

:\.rnonr: American be·m:;, the:~e consider0d the bc1t type· 

fur tnhu prortuction: 

1 • 
') 

. , 
_/ . 

Prize 
\..'. .• :tm 

Kn.nrich • 

• 'ie propo.:(• tl1r· f'u11owin :;tt:pH to tie tn.ken: 
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I .1 C~tl'lli ty norn~;> t\)r be·m:J for 'l'n.hu Dro~1uction_: 

A rnultltwtl' of qu·ility fact'orn 'ff<:; '1pec·ifie1i ·1bovL·. 

Iio·1.r the (;(J!fll1Lt1ation of thP uiffercnt ractur~; L·1f111f·: ..•. 

the t'thu rn·oc'Ltct Lon ccu1 not l>e determined exa,·tly. 

'!'hey c~m all cive an irie·i. about tl1e uoefulnt<J~ of' tc.t.: 

bL··rns. But it will Le b(:tter to cietermine 0u·tlity t ~:;(·,i 

011 a :>imple l·i.bori.tory test specifying norm f i,~ur\::-; for: 

Volume yield in% 

Protein recovery in % 
- Plavour a long a scale, 1 - 5. 

lrovicfod exact test norms are 1:1id down '-l.:> clo:;e tu 

norrnn. l manufacturinc concli tiorn~ a:; possible, ·1 very 

'.;:li,i::.:i 1'·ictory rneasuren to uete:rinine the v~tlue \; ·· tLl! 

lH:an:; will be available. 

;L'ht~ te::Jt nhould involve :·;implifiecl t11.hu m•1nuf;v;turLr 

in :1 l•dwrttory :;c::d.e, accordi.t1;; to a lRirl duwn pr<ll:·-11·1.re. 

'The te8t ri::1ul t::; will be 'l.VaiJ.able after H cour;lP n :· 

ho1.irr; 'tftc:r :;t."trtinr,: the te:Jt. 

f-'.nuwin/~ ·1:1 rnueh a:; pos:-:ible the «mnlyticn.l :inci 

lii..1Loric:d d1ta of the be~uw con:li;:flment, orw ·ui.Jl ,1 ;o 

i.n ti1ne lH:: ·1ble to 1.1·1kt- ~l b•:1.se for n good ,juo:~t'':tu!t rn1 

t rn t ii t <·le: '.rO Ur! d. 

·1.~) fr.i~H>ri 01· r1e:rn~: 11ccordir1g to tf::1t <latn.. 

r;on~;i<l0rinr~ th" 1,~.::t(~rrniv(: qui::mti tie: th;1t arc con::n.L · 11, 

it wi ! l tir• fuir to imtiort soybe~rn:; specif'icn.lly for tru:: 

Llcl\! for tr-ihu rro(~UCtiun. 
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'i'he rpl•i.tion l>etween the val111:~ or the be.:ms for t.•iJ 1
lt 

product ion and tl!L' 1~eneral em phi ri0:i.l/analyt i 1 "ll :i··. t.· i, 

rm may be derived frnu the tests :1:-1 spc:ciLi.od, shoulu 

oe eivin~ HULOG R ~ood bas~s for ne~otiRtion~, but 

order and price 1.1·.reement should better be [J\:~rntirc1~ :.LP 

l•d,orttory test fir;ures. 

1. J Cooperative purchases b·ueu on test ' li.'l. 

l'urcha.se:1 of tlw cooperative rn1:1y alno be L:1::t·d on th(! 

tt:::it data, ennurinr; the cooperative that the'r can purc~·iCJe 

tLe rirr,ht beans fit for tahu production :J.t f::i.vourFtb; ,_. 

pricen. 

1~ean8 l(~s:i fit for tnhu production cqn of cour:Je be 
• 

directf>d towards ternpe production or may be l(~ft for 

different purcha8e:3 :mti pur11ofJC:J. 

1.'akin1~ these dA.ta of E!'tCh con~irc;runent known to tht: 

manufactures, they will also know their ~i twL tion ··.r: 

be •tble Lo act accordingly. 

1. 4 J,ocal purchases ba:lPd Oi1 h istorical(;mnlyLLr·': 1 ~ L ·_ 1 • 

Very :1rnrdl local purcha:Je quantities can not be btJ.~:r::.i 0': 

test ll·1tu.. 1rhe correl:::i.tion ft1ctors that will be dru..-1:t 

l.1" Ler repeated t• ·niin~; of be,.~:; i>PJi.ween hl~t0r:Lcnl/ 

;Lr1alytica.l Jata f;jr the corwignmentu on the one siuL, 

rUl!i th(· tt~f;t perfo:nrmnce on the other will however 

erw.bl~ th<: m:mufacturer~1 to make ~l f1:1irly good qunli t;y 

ju<l[.';emc·nt of luctil1y grown beans, and enable mean iii, Jul 

Heloctions and prjct; 'lf~reements. 
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·i. '.; 1 ~uali t,y specifications a:.; t:uidelint:·s for tric

bean cultivatine; farmers and for Mini~try of 

Ac;ricul iure. 

,1.s the relations between historieul/unalytic-tl ci:tt'l l.ill1 

tnhu perfo:rrnnnce cets known thLJ should be m1:1l:e kr,o·.·,c~1 to 

?.tinistry of Ar,ricul ture ."md to SOJ bean cul ti Ttti:i;._~ 

'rhey should with this information be ·1ble to cl ire ct ·:cl<.·c

tion of varieties, WflJ'S of cultivation and 8VJr·11:t· '~··. 

tow:irds better perforraing and better payin;,~ :J.J tt:rn:i ti veJ. 

1. () Heriisposi tion of ::ub-stt:J.n<i;_ird bE"i:::J. 

'.'lien the yield or the qu.1.tli ty of the t1:1.hu twcome::; 

exten:OJi. vcly ~mbstandarcl, this can be disoovered aftt:r 

proce8.'linr; in t11e production of 1 or 2 10 kf'. u11tcbc.1. 

'l'he re::it of the consi[JlI!lent will by thRn, eith(~r on1v: t)P 

so'tked or not yet be ;itsrted procc::ninc; '.-lt ;ill. 

rt) For wfri. t Li yet to be ::;o•tked, a procedure r;hu d d 

be ·u0rl~ed out ''Y the :JOcie Ly, ~lccorciir. ·: to II' 

the unprocesaed be~ms can Le returned to tbc 

[JOCiety to be trned for other purposen. 

.. , 

b) Be~nn that h~ve nlre~dy been soaked can not t~ 

retL~mc:d to the cooperative rind the be:-tw~ mu:1t tJI.:~ 

UfH:d wi. thi.n ·t couple of hour::J to a.vo:Ld c\1.r'n,':''· 

ln rno:'Jt cn:1e11 :1uch Lcruw C'Ln. be made into tr•11~le. 

'l'tH: cb·rn1:f· i.rt u:ie of ::waked Le·m;J howf·Vt~r, rnu:: L 

rer!lFL in '1 m. • t ter to be ::wl ved be:twef~n i.ndi vidu<J.J 

t·ihu .-md tcrrtpe r,1:rnuf'tciurers. 
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:ie c.·u1 only pro1)0;30 to e.1cour:1;~e t!::~t the ir~:ii':i!,•·~, 

:nanufacturer8 make pri vr_1 tE· arr:1~ 1 1~cue:·n t~i with '~'em~1 e 

m'llt .. I'.1.cturers or otlH·r:J to· t11.~e over the so t:-:.et: c~.· 

01t ·1 nrir,e tu Le 'l ~r(:t•J •1.monv ther'Ii1t·l 1.'e8. 

jqch 1H fferent ::::1~~~tf·1cturf·rs 1tre often foun<: -.·:i t!1 i:· 

rc·L:1on·1ble f~E:"). :r-1phic':.ll di'1t·'1.!'1ces ~md tr.,,mspurt L~. 

lJ.icycl•, :·Jhuu1<'. 1,ot, cn"rite 1·1r,,~e proiJlems. 

::c· -.vLll ··,::.•1cr-tlly not propose tLe tahu IT'dn 1 1_f •.•:Lur··! -;:,, 

.iu tl tern·1.tivtJ pro1·e:J'.Jing themselves. 

Ln c·t::r~s where no ter:ipe m'1nuf~cturir:;~ w1i_ t i_; lor'." .. :", d 

in the clo8e surrour1dinr::1, the furth2r teupc· ; ror·e:~.;i :. 

:>hould be sought done by the tnhu rn:Frnf·1cturi::~~ w1:' 

them.-;clves. '!/h'.tt is reoui!'e<i of ·1.dditional •:··ui:irH::_t 

L> 't peeler ·md ;iorne fennentation :~lwJve:J. I·<>•lin" .,;· 

thL::H,· limitE:d IJUrntitLe:J c•tn 'tl:nys be cionr: :il't'tU'tLl, 

'lnd if no '.lrn<.:e fOJ' r·1ck·11~in:~ :(fl;\ fur thP ;;~.c,J ·,'f):; 

ll.V"tll'tble, t.h:i.t ;ri·ty po:J~!ibly Le locttt.'d ::;u1ac··1·1l!•"r>c: :.- _, 

ri.oor. 
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USE 01•' SuY BLAN FLOUR A:) RAW r1lATERIAL. 

' " .-:...._, r:1c:nt i_un•.::d iOOV;_•, 
· t '_i r· ._,:1 

:.:1ter"'...'tl for edil•l·-=' oil production, md :,oyLr ,n ,;.:._! 

co~1:3ir_!l:rul orw of the finest oils !'or fooc~ ;ktrro~>c..:. 

When extracting oi1, the protein:1 and the c trL,:,L~ :; : : ··.j 

re!.l:~in with tlte fi.iJre Fi.nd the pro('.uct thrtt r• .. ~crt: 

Le w1P1i for t,1hu pro11uction. }'.),.~. of the ·v!l1u · rO•«_.,: L' ;r 

u1 J t!nn i.: lJ·i:wd utt th:L:1 produc L. 

(.il~> ·trc extr:1cted either hy ne<.."tnic·1l '.'I'E':;~i_·~.· u1' 

:;olvent extr-tction. '1.'hc: mech:1n:Lr: 11 oil e:·~t~·· 1·ti!.:t 

p·trt of the ~-;olvent extr-~cti_ori i:3 tlc·ne :~Lt i .. ~1·· t • 

tt::·1pr:r1turP :. .Ln thc_;•1e c-::·1 :p;-~ t}.r: rcrnainr: • ..;r l n .t .r l 

L'it fur t:_d1u l1ro1.1uct.ior:. Nhcn cloi:1·· ::olvent t: .. tr.·· 

at low temperatures however, the by-
product can be use ct for tahu production, mixing :i. t . r, 

with the rest of .he paste be1ore cooking. 

1rhe ecor:<J'ny of thi~1 production i:J riuite 11;ood, cori:;: •< l'L'W 

the lov.-t:r price of the flour. ( 1'h11t may bt> ~1 v·i.il HJ, '•.I. 

.1u:ac·tlti.ni · lik•: .. c; - ·ru1; of the k:~ price for rir:·~r~u) · · 

'll:io the hi;~her perr'.fmt"t ~e of protein (rt~ to thr· t·.;.: 1' 

,;n [l1.;T 1~? A). 

i,:1~.lr»·l:; l'ru1i :ir>yb1>·u1 fluur wil.l her.ce Le (1 iff<:rc..:11L i'n,,,i 

r1 n.,:,:ll Lthu. 'J'hc~ ,-;·;r:.: i.:1tt-nce will be le~j:~ tutJ1 1;h, :1:11 

U·e t·1hLl r;J"lCk[J f?•t:>iYI'. IP wil1 tftc-rr:fore [J1_d !'(;(;!)'. ':cl 

tu nn:·:•: td1u .:uJ1·1y front flour, tiut will r-d:!lf•·r recommend 

t o , ~ r 1 c : 1 \ 1 - • • 1 J, ,. o r t t, i : i f 1 o u r i n - Lu t .he p ro du c t i on • 
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!U • 

•'·-:tr tctll)!i. eve'l i ,. t1nne or tht::1: .ti Lhe pre:li·i: :. U;t· ' . 
:~uyt1t: ,rL1. lf howevt:-·r UH:: by-pru<\uct c·m be f.J.1

1 
J 

,it i Ii ._.,.11 t"()r 'l'•thu r•ro11uction, wr· ~11:;e no n:·• :1x! wh~,- "'·" 

t<·~ Lrtct.Lot: ::1: :,.1i1 w.J1 t)l' pertili.t t(~d 1l'.:(1 encoL~r '., :•:d. 
·:'ril; eo\~l.;er·1t L•.rc tn:> e ·.rlier tried to u1:tke t·~hu. fro· 1

: 

;n,vbenn flotlr but tl1·tr1 100;G fror:t the flour, ".1 •i.: 

c~-~pl:tir1<:•1 :.-tb(i'!t·, one c·Ln not e:-~pt:ct very cou': re~uL-:. 

f ru:rt th,1 t • 

. ic propose to let one ,)f the oil expellini~ ;-u:1:··,:1 i · ,.o 

·t tPst run of one ch•1rr':P of soyl.H~·ms. '.lher•!'iftf-:r ·Y :t 

u:;c the flour ·1.; :1 :1riditive in the 'l1:1hu rn·otiucli.ur., 
. ' 

t . ' v 

""l :t: with ~O·,,., :tttr1 :lfter that to uraw ·1 ccnel1~;;i<Jti "~ 

pos1ible furtl•cr recommcnd,~tion8 
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• : , L· :-: t J r l , · ~ t i.:: 1 f • c' :~ l 1 c• ;_1n ;i f o r t h c ta h u p ro du t> · t ·.; 1 . ; · '.' 

:>r1urt, n~1d the cu·J.nti ties so s1:1al l that it c·.m harcLl:: 

r,,, vi.:wle to cuHcE:ntrate too much empliasi3 on. the 

:> Lor:t;~t> f·1ci.li tiL·s f'or the tahu produc(-::rs. 

1-.oth for tLL' Cooper:-tti,re~:i .·md for J.HJJ,,;c.;•~; :>Lu~·l~:f .. · ••i 

beana,iiov1f·Vt'r, the ~1tor:11:e conditi..on~; :1re nt tile :T( · • · :t 

i 1 .1;>0rt·n1r~r·. 

l'!it: ~jr hwnldi. ty in Iru1onesl·t i:J e::-1peci1--1lly l1 l., ·.ll ( ~i• •. 1n, 

;,., - i35~.,) ·1nd !~O i:1 temper:tture. Loth ri.r•: vc:1·y i.T'"J11ri·'.1-i, 

f•JJ' :;uyl.J1: u1:; tu GL! IH.H:tl tor tuhu prouuctiun. 

,;hen "the mo i ::it ure content of thE: IJe:Ln:J exce t:u. 1 1 '; ,., , 

the be.ms start [:enern.ting hr:•it ':ind ~:rowin,·~'. ur mo](; '.:; 

possible. 

'l'hc:re ·in: :-d;;u ex.peri.cnce da tn. •-tv:1 i.l·1hlt: 8howu:1~ l°tJ.i 

riu Lekly the 1.\c in:: ni:tcri.ur:ite wlH:n wider moi::t uu Lulllid 

condL tion;;: 

f'or t>d~u pruducliun to 50)~ of the normal: 

it. ~-·,I_/ .nel:k:i i r storared rt t 20°C 

itt 1 ~I " II If '.~ t ?5°C 

in il " If II ~l t ::m0 c 

11' ;;o:;tJf;'l.r);; :1.n~ :;ton:d i.n bullc or in open :;t.i,:ki.n.~ r,;· 

tY::::i, tiit:J ivilJ r~er,er-dly not bf: '1ttacked by ro 1:<.:rit;;, 

contrary to it' ;;t·?.~kcd cornprlctly in b.'1;:n. 
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If tw·lt develops, thL~> c·tr. ::itit L'0'!~1·i.ct :it·1c,:"i·.,- L~'~ 

C'L:dl:~ De c.Jr:t-r·-,,llr-d, tcwper:t"tur~ will c::int.i.::.:u· to 

i.!tcr1·1.:t..·, and the be•ms will easily get tot::i.lly Sf'-'~l~. 

t.e·rn:J ·,re hyr,ros co pi c products, 9.bsorbing r.10-!_s tu rt: rro .1 

the air according to tb: clirn:1 tic cornJi t ion::;. 

In the principle he~urn beh::ive likf' wood. 

tu.re of 2'.; - :w0 c a.nli ·1ir moisture of 80 

1ized it~; rnoi:Jture content at 17~;. If thL1 L; n·r)n .:.·u~_•J.tive 

'l.lso for tc::m:3, stored be1:-1.ns, u..YJ.les:~ ta.kin;~ :;:.ccii"i.c ; 1 1·,__.-

cautionE1, are bound to ueteriorttc exten;.i i vely only ~ft-· r 

·1 nwabcr of weeks even if the ir1.i t ial moi~1tu r cor: t. Lt. 

·.·n:; fni:rlj low·. Hence, it rn1-:1.~e::; -very little :;utC(: "'..•> 

:;•:cure lii1__~h yicltii:lf~ be:m::; ·_1:3 pro ;O:Je.:.i in p·n·1 1 ·,:,. •.··, 

w1 le:J~J alr;o taking necessary precaWltions for improved 

·\.: f u· ·i.i .,.,.._. :cnow, both the COO!•ercttive:i ·:'i:: bULOG 

:;tu re UH· b<· m·~ under lcn;3 de~1ire:'.tblc co:1" it.i.1·~1:J ·t: 

indic·1ted ·i.bove, corapuct 3tar,kin 1 ~ of ba1:::J LmllLr hi;;:. 

U:mfJCr t ture ·md h i.ir,h :1ir humidity. 

lL i:: quitEJ likely tlnt thP storr•::e condi.tiu1,; LJ 

re:.Jf10;1;:;ible for ·1 sub:1t·mtial inrt o.i' the riu·~lity 

di ffercricc b1.::twe0n :Jtored rind i re:;n t;.;~1!1:->. 

If Lf"' ;;tCJl"t<• COrtditi,_n:; :1re r1·:;pon;:;iblc '."c;r uril~ 

,1 .. r:n•:t ·1: j_ri the yield, th~.tn the 10~1t vnlur-:i for t~·: 

':"LhU pror:1u..:ti.c>n in ,J·1v·1 u:iount:1 t'i ov(:r 4 l1ill iun i., 

1.ll!lU'111y. 

11' bt: tn-; ·.v Ll L Le i..11pvrte<i ·im, l: i;; t ril.u ted iu l,uH::, r, r f~ 

))r:icr· 0 f Ll 'l!!] wi.lJ ;~O concider-1b] J down ( fror.1 LJ;;,\ . .'LL- '.i. l. 

i'L.:), ::tnd -~rJdi t. ior:·tl. l11'!!·~fi.t.:1 ar1· ·:vaLlu.Lle. 

rl1tt n·nt.1ir1· i:1vr .. :t:1·c.t i.ri '~ niltJ 

1'ftciliti1 ::, LH1i. tr,r· i.:1"•·::L 1":t·; .1ill cert•iin1,'/ l1P 

:11 ' r L h w i. I r · • 

- J<:J -



· l t: ec 

further: 

1.1 f:-"1nort uf beu1:; in bulk". Storage i:: .·:._Los '.,,, u•· 

e:1i:llJl i.:>rwd. 'l'h1: silos tu lie •tir conriiL i.ur.c·i ~nc 

po~1sibly sli,shtly insul·1ted. Distributi·)n of r.: 

in :1 t ~,tk Wl?f,on with ptunping facilitic;. 

'r'thu 1:t•muL1cturers who clre co:1veniently loc-t ~-' ll 

may iet supplies directly from the t:m'.·: w i.:~011. 

Other:J ffi'lY collr-ct their r'·riuirl«lt:nt~ fr-o:a L! · 

cooper:::i. ti ve., h'lvint~ ·1lso : Li. r con di t iorH· 11 ::l i Lu 

ties. At the w·1rehouse of thP cooper-· 1 ! vc, ·, i1•: 

.. ~ 
. ~.'l 

:::·1r.uf·tcturer:; :;h~)uld be .1tlo io b·~:- th•· h::·.'.,.; 1· .•·:;t

:::;elvcs, or fi:~tch be•ins •1;.; conven-Le:,t .. ,.r LLt". 

-•• 2 1i'emporn.ry n.rran~e:1cntn, !f one i.; nut imr:u>~ ·,·, 1 ·ly 

rc·"!.dy for 30 f:ff dr::tstic improvement,-; ·i.nd c·;.;' 

reductiom;, the ston:L 1_~e facilities of HlLG1, ,: r. 

thf' CoopPrtt i. vcr; !1houlr1 •tt l("L:;t bt• i ,, 1''J':•."' .. 

rn1ch t.; pn:1:1 i hlr·. 

·.) /.i_r (_"•)l!di.tioniw~ ur t!if' ;.;tor~;'.?. '.'(!>_': 

( '.)On:1i.Ll.'f he::i.t ir1:;ulatbl) 
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It ha8 been ob:JerV'ed t!nt the ue·us ·1re very ri.irt21 ... ,_: ·~re 

r..L~c(i u~ with stone:3, [JOil lwnps ::md husk etc. 'i'hc l,, ·iri::J 

l r·· not ~~ crecn·.·d tH_' fore so·.:tKi.n1~. Hence the .j o ti o; w : ;!; !~, ,_: 

L•t·cu•::•;:3 exten:ii ve, the w11.ter eon:Jur11ption be:COi'tt.::3 LUL1cces

:;·iri ly bif~h, the plnce more untidy, aad probably alsQ the 

be;m;3 le;~:1 cle·m. 

Pre screening of the dry beans before soaking should there-

fo1·e be nrr~1n1~efl. The job i8 siI'tple n.nfl rp.ric~-:: ~~Lr1.· ~~~r: 

u·ij ori ty of the pollution::i c~m be EJ creenetl out vii t:. 

:;inrle e,·~uiprnent. 

'l'he l•f· tn:~ ITl!lY either \,e :Jhfikc(' :1hortly in :;r:,".ll 11urt L·'·., 

in a h me! shake tr:1y tefore so•1kir:g, or ·Lhey r.i l.'/ p ,., ' 

over n. sloopin;~~ :1crec·n, with or without vil.Jrc:.ur. i .. 

:irr:1ncc1ncnt':l ma,:r look 1t8 follows: 

I 
I 
I 

'. 
' 'v , \ . , ~ \~ '', ~< 

\' ,\- • ,J (/\.\,V'\-...'-1- .. ., 1 ·" f,, 

\ " 

~.-,. .,..., 1 r;o;u lYf>">' 

hhl \, I IJ:i&Lf\J'Y.l.. 
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' . , ; I . l . ~ 1 .• 

'· 1' L'.:l: .·:u··.'· i <. ti. ,c.: .i:; too sliort, the y.icL: 11i_., L r: ,. 

t:· t:1 :;cqi~i ... : ti:::e 1:J too loni;, Uw tJ(:.,n.: r1iJ! :;1 

fu·: :1•:1t, 10081:: fl":tvour ancl suo:Jtn.nc:e. 
1 ? ; " ' 

tile :::n :in,~ time ~Lt v101tl1 

) T' 
. ' 

. ,,. 

t·,,. 

"l.iJcut u hours, wherr .. :w 3 hours ~Hn':in~· i:: rT.r:·r.i.s1 .; , 

.J \,::·Lrt.t. t;orrcct ~3o·tlrlr11'. ti:1f' C'U c :.:Jily L" '":·.1·:,·1, 

"'/1 L'J1t cor1lri!l. i\:-; :~0.11, Tl 12U',~ :llnorl tio:• 7 :.J; ·:~:; ,., ·t-

tel.'.' tltt' rr1·'!.:;:i:11um jJOC;:;iblc is rc .. tcheci, trh' .;c:: u1. · : 1 :J 

.:tv:· :t:·,,1 tl1,· ~·1·ocl::1:·i 1 1;; 1:onti.nue. 

l •.;1 r·-:;1, '," L' , , •.:'1 ~ !" 1 · tL'r.i.zl: 1 I b;f: 

.:1"t•.n:: i Vf' 1·cn:11 on U10 :n Lc .. r· ~ COr,from 1' 1 r ,, :, : 
L 

!1 ,;·rlrr, •md rm,re concentr.·1teC1 colour in the mi1.1.LiJ•_. 

riot r'·L:11.iJ Lrr·:t:-C·tble wi.tl1 the fi;rur1:·;,r11rJLr·rs 

con wLs tence 

'' 1 · ·. ~' i I j" '(' t I j ]' (~ Y': : ' ; l' I ' 

~I'tJ•.i<ll· (J'1t,i,.l4r·1 ::rJ'l~ lr! 1 r. 

IH' :1<Jrtl1·:1llr~ t,, 110 :;1'J1::L· <'<J11i· .•. 1·: 

I j f, , I ,IJ !'I.:; 
j' 
c J:' 
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.-, 
! • ~ 

:•u.;:JllJLlLt:; or' ·tt1 incr1.:.·1::eu :Ju·,_k:in[ tr:nper::Jur•.:, -~: 

i,'J ::t·l t quicker ::(1 td n1·:;, l:Lffii tlnr· th>:• U:;1:• ' 1' I( ~I· l : i. 

,·. L c. 

below :~huw·; hov: the r.:.:cover~· in the ~w:.:111 J'( 11·.rLc::; 

the tu;q 1cr1ture. 'L'he t·i.hl(; rcifcr tu a long range o!' tEdtS 

tll:tt liav0 hef~ll co:ilpletcd ( 1) 

:;o·d:in ,. 

r· 
). 

t er:tpe rt Lure 

.. ,, 
' _l 

oc 
·>) 01) 

··1· 

_)_) OC 

It I) 0 ' ", 

1' • 
t j 

01; 

'.,,•.) 0,, . , 

l I l) . ' 
../. ) l_, 

t) 1'-..j 
o, 

(_, 

(j ~ oc 

r: r lr11 r(·covf.·rv Lt l thf• ;..'.·..J.!~Lh: _ _ --· 
'ro ta1 !:JOlid:~ rrotein 1..>1ruuf(/ rl 1''.i: • J • 

GO grarn ?7 1',rRJn 1 r J : ~r· :,i;, 

li 1 cr~un 27 {T:J.Jn 1 :r:u., 

\~, 1 c:rnn 26 cram 1 ') '.,..,.. II' I 
~..... ...... ... 

CJ') (.ram ') ,. 
'-) .•r,ra.m 1 j ~~r.·-lt:! 

'.> r ;:~rar.i 2r· :; ;:rm1 1 1; :~rn.;;1 

' l. c,rarn 24 i_jr.':C'1t 1 ·i : ~ran _) _/ j 

I 'I ?J 1-~TFUll 1 'J 
_) .. cr;.tm ' /~I'i'lLt 

1J '.; r:r-.im r) r) 
Le /',Tal!1 1 () ;~r 1r.1 

tlU ;:~rrun ?O 1·;r1-1JT1 n 1~rr.irn 

--
_____ 1 
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';'Le :Jo:1·~inc oi· 411 ~1ep·11"1te ·b.1tch:-<; with tub.'; .·:c·J.t:..1 :·· .1 

~ro11t1,l on th1-.: floor, some on top of e:.H.:h ot:ler, W't:;'.·i:, , 

!'ill i.n1~ and ernptyint~ 01' several wash water portiun:.;, 

;}~)la:::;hin(~ arounJ on the floor, loosin1:: sorne [,.:.:.n::; ·-t~ uClr.d; 

the n.rrn.nr~emen t mny be improved. May we in di c11 tc ·~'' 

rtrrancer'.10.:i.t a ; outl incd in the sketch: 
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.,,~I-'' •. 

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

_" _·_.-. ,_ .. _r-_L- I• 

: ... 

-----·--------

' 

1 

~ 

"'1 "..y_.4'>'l..\,H<->. 

P_,.--, i i 'ltv, '~I~\_ V\ 

c ,~ ,~Jr}t \.1 

'·' .,,,._i 11>'/·, ''~"""''· 
( _,~ f ·' J 14 L 1 
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The proposal in the s~etch includes G soa,dnf:'. vessr;l · of 

.'l.rproximately 70 1 i ter each, with a c~1paci ty of so,1:c ~., 1 

lU - 40 !q~ be ms e11ch. Altern•itively could lttve beer: 

proponed 20 ves;::cl3 of 20 liter e·i.ch. 'i/e do however ;~ot 

E:"-rnily see the benefits of opera tine with exnctly 1 ULt~ 

bean changes, and will rather propose to sell tahu 0ri 

quantity of prcduct rather than on beans quantity. It will 

hence be lPss import~nt to di vi de the production t:x·1·.: tl:1 

inLo 10kc charges. 

:it· propose each of the vessels to be equipped witb; 

A bottom ~ieve with cook valve for wa8h wuler 

outlet 

A stone trap to prevent stones frorn f,JlJowi_ri· L11t: 

beans into the production 

A mesh overflow sieve for e::rnier separ:.J.tiort c1 ;· 

floatinr~ foreign bodic:J ~:ind dirty wash watf'~r. 

A bottom rubber plug for draining of su11.ked 

and washed be~ms to the v,rinding i:wchlne. 

A comraon water tap with a flexible hooepipe m;iy be 

nrrunp:ed for frenh wnter supply. Adrainage grove in 

the floor will be needed to keep the floor drJ. 

If 'l common outlet tlirectly to the grinder will be 

arr;:inged, a control platfonn about 40 cm hir;h is 

renuired because of the grinders height requirement. 

'l'he sor:i.kintr, vensels may be IDA.de from aluminiwn, enu.:ncJ led 

er ;1t.cdnles:J steel, or possibly from glassfj_bre 

reinforced plastic. 

- 46 -

,· 



'I'he aim of the arrance::t(:nt i~; to zet n better org;ani_'.·c<t 

production, ::rnving of space,. improve washini~ possib:U i ties, 

en.se work ·1n<.i working conditions, prevent unncce:1s:1-

riJ y splashint; around of water, as well :1s preveint ~ ·::_: 

be·ms from followinc the washing w:1.ter to the drain. 

'l'he direct economical savings are however limited .•rnu 

we will not recommend any uncritical rebuildinc (J f 

A.lre11dy exhiting systems unless where the disadvrm

taccs Rs mentioned above are especially ~nportunt. 

For new instnllntions will however the e:<:tr:i i nveat:::•':1tn 

easily be outweighed by the ad van taL~es, and irnplemPn-

tation can more easi.ly be recommended. 
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".·~rir1der t!v1t i:J oper"ltin1'.: well i:3 :=i. cor~diti,)''. fc::' ··~ 

Li ::h yield. t .. :_1.chi,..:e grinders ha.ve been useci b:; :t.11 t,:" 

ir (1u:;tries VJ' lJavc ~3een. ..\ machine CTi!lder irtUSt he 

1:un:.Jidered :i necessity, not only be cu.use of tri·_'. we r.-:: 

i:~:t.'Jeni'lf, but much more so Lie cause it i:i a cort<li tion :L::_i'.· 

<1 r1n.tisfactory yield und economy of the production. 

;cnybody 8till manufacturinr, tahu by outdated manwi.l 

1.:r:i..ndirl1c'.'. me t.hou~J' should bP <l l:-Jrecouu tendect. Lo r~() :JG 1'. 

1~i_ vcn ::tll possible as:Ji:::trrnce to inv0st in anu in3 t·tlJ 

unchine grinders. 

'l'hc con tlnu.i ty of the pro due tion, nnd the yield, ( l.. • • 

tnt.: quantity of tahu one cun produce out of 1 kg of 

oe:J.ns), is to a large extent also dependant on the 

perfor11.ance of the grinding machine. 

rt must surely be expected that there exi2t 11 clen.r 

r1~l:1tiun between yield 1:lnc1 rler:ree of f~rindin,' or p·~.::·t ~cle 

~} i?:e fur th~· ,rround be~rns; th~· fin er grin dirt;: the 

hir:her ,vield. 

1 i(·i tcfc ·1 J :;o th<.- evenness of the grinding is of high 

ili1rort:mcc:. '!'he.: finenenfJ 'J.nd evenner:is is dep(:n<.i or trlt~ 

e<n,rl i ti•1ri :Lcrt the· ·vl,juritrnent of' the mill. 

~)f tb(· in:1pcr:tf'• r:till:-:, one h:1ri not adjw::itecl the ITil.l Lni-·: 

~;ton1:J to proril~r rii..;ilJH!C(~, one htd the di:1t·mce .'J.d,ju::ti::t'f!t 

out, of' ord•!r, (ir11· i1·1d 'l loo.cir· lH::·1rin 1 : cren.tinr; uneven 

rot.'l.tion of Uw ::tone:3, rmcl one w-w new but h·~d neVPl' 1J1:cn 

luhric·llc'.d, n .. :ultir1 .irt unri.bil:ity to rnove ciny of ]t:: 

cu ri -L rn l or:·:· 1.n .. 
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.\)· tinLuu:J :1,_1.:L ~< L1t' eurrt:ct pro'.)ortion;J ol" ;ntcr 1
:·" ;:·" 

t.111:: ·~rindin:: i__; nu.:1_·:i i'1ry. If too little w'i.Lt:_:' i:; 't(" ,_.,1, 

Lhe pru1iuct 11t•,·o::tt:1 p·1:1ty ·l.nri thiek '3.nc riu;_;; t!•)t J'!:," 

'.'i(·ll. Lore l:!l•_·r-;_"Y _i_~i cori:1urn·_d ·rn·• thr: tern:)er-1tur" -,.,; J_i. 

Incre:t ~P in tenper·i.turt: incre:1:::;cs t .. c rL.•1,~ 

,, r f e1iaen t:1 t ion, lie cr(;'1::1e:i the yield, ~rn<i thf· i)roduc ;. 

!.ny beco::1e overhe~.ited. 

·;•u"· utueh w::1ter m:1l'_f':~ the product thln ::i.:-id ,_:rltty '~r .: 

the yield will drop '1:::1in. (;orrect '1!Tlount of vnter i:; 

cx~)erienced to be al.lout 2,4 x the weight of thr> :io-.,:, i·t'itns. 

l!ence a 10kg charp:e will make 5Jk0 of r,roLmci 1n:-1tc . 

• rn incUcation of correct amount of w<i.ter i:: i. t th--1 t t''r' 

i)ro<luct form:1 :1 2" hi[",h hip ir: the rccei 1rinf; bu eke t. 

1·;vcn addition of ·.v·1ter i:; of cour:;e p1.ren morf~ l•n;:-•t1;'1;···" ~. 

th:ttt addin;-i; the• c._)rrect aLtount. 

'i'ne ~ro !uct from the 1·:rinner mur.;t be cooked irn-' ,(:<li : t' l .· 

.. ':' lity or JU ri.inutc:; ra:1y cause 1:1 drop in ti1t_: .vield •Ji' 

'l. ~ r.1LlC!t 'I• ..... .. ) 

'l'v u;Je he:1ted water r18 h:J.~ been tri."d 

L>y :30tae mnnuf · ~cturera C'1I1 only hr:ive nec;at ive •! f'f er· i,::. 

,1:t othc-r 1.nLLer i;·; Lt th~t 3or'1e foreir,n Hnr;ut'-1rt1lr•.:::-·:: 

have h11.d po:-:itive experience in the form of rt·r!urt d 

c(:ooici n,.,._ ti111(· ·ir:<'. improved tante for soJmilk wlH::n do:Lr· 

!my yield improvement will however not 

occur, :in'i it i.::; 1 1l:v> nece:1;:ary to lil'lintain n. tPtnp(~r~: urc 
i .-.--)o,, t it\~,'..'\lfl(, r;( .., ' 'lfilO'!V 0 her to rrc:vent Lac teria 1-:1:rowtr'.. 

'1i1·1t .L:: nnt rc·:lls pon;:ible with the eciuipmect that i_ 

co:.1 ::only u.:10 ct. 
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'l'he relatiom>liip between pnrticl~ 3ize, 

y i~ 1.! 'l!lll quality parruncters to bE: tl:StL'(t, 

recordeu, concluded and informed to the 

rnnnufact urers. 

The cooper:iti ve to inform the rncmt1er:1 ·tl>ouL 

the importrrn ce of fine n.nd even 1~r Lnc.inr', Lo 

provide them with a simple tent sc.:rt~l~n T.•. 

teaching them how to cor1trol the r:rindin:._:· 

de~ree themselves. 

'rhe cooperltivc to t1c::ich the irnporLi:t11ce or 
pro~er u:-:e and maintenance of the wills to 

ennble even u.nd reliable production and 10·:1~ 

life of the equipment. 

'l'he m~mur~1cturers al::rn to be inforr 11cd "1oou L 

the imporLi.r.ce :lnli control of, corrc:ct w:d.•·"' 

mixing ratio, low water temperature, ar:cl 

immcd t:i.te cooki.n;:: of the product. 

'l'hE: 1:101·r~ c.1dv,1nced manufacturers to Le m~ttit. 

·:1.w'.1.re ol' the urwfulne:-; of hn.ving re~.1dy a 

fll·~ond ri;rinder w1 security r:i.r:~lirn:;t :;top .L~ 

production during possibl8 breakdown or 

main t u1:tnce. 
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7. COOKING SYSTEM. 

'l'he pre~r~n t co1_1ker construction and system of cookit1, · 

conswne:s rnuch fuel, increti.::iint-: the productiun co:3-L:J 

cun~J ideralily. 'l1he combustion gases are relP.•t:1 t_•d in L. he 

1iro-J11ction room, incrPaaint~ the room temper::i.ture con:1 i -

qerably causinf~ wmecessary fermentation 11nd pollutj.1 ·n. 

'L'he heatinr~ of the ve:=Jsel bottom is too concentrated, 

crentinp: ~1ettlint~ and burning of the product to t!w 

bottom, resulting in decreased yield. Lt tir1c::J it •1i .;o 

is r,iving a burned mistaste to the product. 

'l'he b~1td1 cooh:ing volwne i<> aLout 80 liter per chart~t·, 

the 90 x 90 cm cooking vessel filled !lbout 1 Uc;,1 hif~h. 

'!'lie fui?l consumption of 200 liter petroleum rwr u::y ,··1• :1 

for cookinr, of the totn.lly ). 200 liter soup, :1 fuel 

consumption ratio of 1 : 16. 'l'he fuel h'18 n combw·;tion 

V'd ue of 1O.000 kcal/1 i ter. 

f1 hc<tt utilization of 60/j is a reason11ble de::1anr1 rnar~ln,'; 

·w·lil·1.ble 6. 500 kcal/liter petrolewn. 'fhe not.qi may 

rcriuin· BO kcal/liter for he·:i. tin 1 ~ :.:mcl another 50 l<.:~·.t.L/ 

1 i ter tioilinf': = 130 kc3l/li ter. 

l!i"><:c ·.i fuel con~Jwnption of 1 :40, 80 liter per day or ,1u:.~ 

of the rictuo.l cow1w11ption should be posoible. 

'l'll•} rr"t.: )nr; for thf~ hi.ch conswnption :i.re maLnl,y the 

followin1~: 

'l'he coukr>r:-i l1c·.·tLin.~ :H1rrucL: i.s small, a.bout 
') 

1J,5 rn'- ·1.•1ri th(' coolinf~ of the cor:ibu8tion ;" L :c-.; 

:ire llmL tE:d, the g·wen leave with a too bi d1 

terrqwrnture. 



:!o po.-; ·iuillt,y uf corttrollin.:.~ the c0unt 01 

coml'W3 t ion ·l.ir e.xi::-:t. 

'l'ltc :·:oun t:nt settles i..n the bot tor: hirlf:•.)·:: 

the ne;_tt trans fere. 

:;u u·;efu.l co~1trol of the fuel flo·:: •·Li..:Jt 

'l'hc LoiU.nf' l. " .. too intensive :.1.nd ti> evun11·;··t-

tion from the soup :'1urfrH:e which L· ver;/ 

•1nd aLrn h01:; no l ic1, is too hi1~h. 

:;F:ver:!l nl tern~lti vc· '.'r1y~ rrny be considered to ·i_mpro'!•. 

the cooker. ':Je c·m incii.c11te the followinr:;: 

A. 'l'o w:e '• cookinc p·l.n '.'!i th :;:nall(·r ell. t: 1ct1:r 

. ' 

n l low i n:: · l l :·rn he ri t fro fll t ii e : ; i <! • · ~1 , 1: : u i !>; ·' · ,v ! ~ h 

'l lid, and providir~::: the burner ,.,.j_ tl . . 1im~·l 1 • 

control of 11ir and fuel flo.,·1. 

!i. ·1'0 u.:c 1.Lriuid fill::d j·ic:kete<l cooki•!. · vvs.:• l.; 

wL th ·t c-Lrcul·:tin,<·: !H:·.tin;~ nwdiw:t fr .. , 1 ·:r1 

e:::tc ri1· Ll .Li nu id hc·1 ter. 

\~. 'L'c, u.;c :tE:·.J.rn heatint:, in,ju~tin:· tf'+· :L0·(1:. ·· · -.. , ct1y 

i11 to tJ.,; :ioup from :in external . : Iv~ .. , !Jui 1•_·1·. 

IJ. ;l'o r:ook in :m ;u!to-cl:tve, similarily :,;t(:·u· 

lw· 1 tc·d. 

tn: tried illu~~tratc·d i•: 

li!I th. rt<:Xt lll[:C:. 

- ')? -



2 

-----------------------------------
\..,. ---.1:•. l I ~-; 
\. 1 J. , 1r• t 1 

1 

-... ,., "''' _,.·, 
1' \..: j Ir-;., \L 
".J (',I v" l 

' ,. 
''··I 

.-) .. I.\ I'\ 

' t • , . w: J. t . 
\I, ..... \ 

; .;. ~ . ·, • 1: 

l'I I 'l 

c·, /'·I I '\\-\ l)' 

'f.\. ') 

rv•• h.• \ \ 

\i ... -;.:.: ... "'~..t \_ \_::.. ·'. 

,,t f.\ \fH, ... -t-,·".]-- ',_ \ J\.' 

"'-=-":- -, .,'.h· " .. r-r"' "!'-

-----· 

~- I 

""'l I 1 \.' 

\ i ~ \.." (.\ I\" _i 
I ' .,: l ' :. f ·~ 1 .; I ' 

~:_---------------t ... , 

.... t----------------
\ 
'i -----·----

-· 
I ~I \I l '• ; 

' ... - , >•\ I ~ ''".I. - t . I : 

"-,\11-1'1 'h ~ 1'-\1.'lo."il I 
\ tl ~ <. ··, \-'II. ,.., ' .. ~ ~- h ... '-

~ • r\ \\ ~ • 

V,._•\...V t:-

1') ',AT"-\ 
~,\'/..I\-~. f~-Hl L\J.. 

. -----· --
---·---

.. \~ 



::,y.;t<:ra .\.: Open,directly he1:1.teJ Cooking P~'l. 

Tht~: i;.; r:te::t ·i:; an 1mprove:t•.!1tt of t!1·: ·.·:-:i;l_u., ,_-,· .. -.!.·: 

method
1 

tryi.n,c t::> n.void the r:injor di~1:1dv:utta,~e,;: 

steel , J"flther th<tn aluminiwn. 'fhe -_., __ :_a·.! ::• .. t~<I 

be deepPr cUlU with ~ ~i!rmller tii-'iw't,-.~. 

bt:> provided. 

:1.. 1i1: 1
,1: 

. ~ :·. l '" i_~ 

wi.11 be about the douhle: •.:Jt th. >rc-.;t.-r. '-, ·t'·d , •· 

ev·q;ortt ion mirf1.Ct: •.•1i.l l i:e li:::i tr-d Lu :'•.1, 1 i.d 

-.vill be raore pr:1ctic•-\l wh<'!! ti1e :; ! zi: ·:, i 11 '·'- _ 11 ler, 

rnlci it will •11010 rcdtwe the e'n•;•or tt Lon :·r .. : _ 'r1P 

:n1rf•1Cl:. 

cir-c11l·1r i.,:;,1E·, v;i.th •1boiit '{IJ - 1:J1• rw1 cl11i-· 

tn the v1·:1:~el 'n out~1io11- •trri; the bllrtri: r· to 1,-. -.r1 , __ ·2d 

t».r::enti·illy in the botto,:i level. 

l!ence tr.•: 1:irer·t he·n O!: tnc· V':J:;•·L .:: :L-

limitP•i, but circul·1tion of the c_:or:•l•1t:1t1"n _, 

ar(JU!ld the ves3el w.i.ll l_i.- ·1..:hi.eveli 11" t,, ~ ~ • .- :, 

Of th€: bUrrlPr, intensifying fU1ll (:V<;rt in,_: 01.lc ~ ',(' 

he,1t tr11n:1fere. 

'!'he ;•etrolewn burner wbi.ch :.-1ay r0r>ni1c tiF· .:'~' · L" 

J.,1, ·-c:ui.pput -Ni th 3 i.mple flow control v-d vi_- Lu 

rc 1 ~ul·•te the ·-i:nnunt L;t' hr-;1t th·1L .1.:: ·:otle<i. 

('i'he he,lt ref!uirernent of the :Joup Lit·r:r•"I :._-;1 "•" :: i .w

r,1Lly n~1 =1oon r1~~ the :JOU[• :J tarts bo i.l i.rt;'.). 
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The fuel control mechanism should be able to eontrol 

the nH:1hu:1 tion airopenint ns well. 

To be able to _maintain a good burner economy on low 

flaae ae well, also the uir volwne mua l he reduced 

11 c co rd i r1t~l.y. 

Also it must be pointed out here that :1pecihl ly 

intensive boiling, as practised by many 1n/-lfluf:11·tur,,rs, 

has no positive aim. l t just wastc1 fuel for nothing 

fUl<l crente!J wmecessary setting und lmmin~· l« H1L~ 

bottom of the kettle. Conqnred with limitL:•t t<1ULng 

a.ctivity, nu better or ffrnter cookin;· ..vlll l1•· 

achieved, only loss of liquid, 11 murf< humid, u.it 1.1 

less pl1~11:iant workine; at1110!lphere. 

The uir intake at the oil burner to l;c; prov i·" '' 

with a simple d1i;::per so :.i:i to regul11 Le thP rt t Lu 

between fuel and combustiun air. If the air .i.:1 

too little, soot will develop deposit on the V\::1:;el 

walls a.s a.n undesireat.Jle inaulation,wid the Ltd will 

not be fully utilized. If too much "lir Li ad.led, 

more oil will be required to lwe.t the cxtr!.l ·w1our1 t 

of air. 

'l'hcne m~1ttcr:.; are very iroportunt for the he1.lt Pconomy 

and should be closely observed. The practic•1 l 

control is easy: Add just so mu.ch ·~i r tlnt tJJ·u'.k 

smoke ~oes not occur! 

A chimney pipe is prop0';~<i fro111 LLe lJr_ittom area, 

to [1ecure evacuation of the coldC[J L pos:Jible :; ·"1Ke. 

'l'he chimney should lead out over the roof, po:J~ i bly 

through 11 wuter heater or a. dryer to make une ._, l' the 

re:~ t 'lfnount of he~it. 
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The outer walls of the funnc<-· may be buil 1, from 

light-weight, not heavily burnt brick work, 
preferably with hollow bricks to obt,-lin ti be:;,, 

possible insulation. 'l'he use of gas concrete 8r 

other more proper insulation ml\teriR.ls woulo . · 1 ve n. 

still better solution. 

'L'o build the fumnces closely to~:ether , in " Line 

(but :Jtill with •1 separntinc wall for the comnu:Jtion 

chwnber3) 1:1s a.lao presently done, i~~ tJotli prot<:ti.c 11l 

1-1.nti /'.OOd h~at economy. 

'rhe cookinr, ves3el is propo~wd with h u1<ili-;:1, 

possible to lift the vessels out to er.1pty thL· rc:;t 

content after m11jor emptyint; with lndll;D -'.>:> :tt 

present. 
'rhe methorl of 1·1dlelnr: out the content is ruu Jr 

and. eomplicated, the operatorn c~ e·~-ri.ly llun1 

tliemsel ves. It may therefore be much mu re rir·tc:tical 
" 

to arrance a bottom outlet with e. r;. a 2 pl [ L: 

le'ldiri.1~ through the side wa.11 vitL -'l lJ:ill cur-.: VtllVe 

to Ii bucket. 

However the heaters must U1'm be :;.rr:_l::;_'.Ed ,, l 1 t. 

elev11 ted. to give space for the buckc:t ~md i l will 

be ncce:J:J'.lrJ to protect H[~llinst over ht"\ tir:.: ,, ;· t.J.e 

soup in the outlet pipe. The followiri.t~ J :mi ·1tions 

may be considered: 

very extensive in:1ul11tion of tl1(· pipe 

W:tic•r .incketilli'. uf th•~ pipe 

•1ir juckr:tin1 of the pipe 
to fLll the pipe with •1 plur,. 
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Jt ':1iJ l b..:· ·t l!l'ltter uf testing in a pilot pl<mt tl· :Jee 

wheth»r any of these solution:1 will work .1.·1tL: !":··· t ~·y 

in the pr:1ct i8e. 
rrobably plUg/':inf, Will be the best, :uld C''\n be ~)l'O '<.:Pt! 

as follows: 

I 

l lo\\ /1•• .... // 
V1f1-

-
I 

"IN 'N\,f>/ t 

\rf.-'i.1...L 

\! l : , I l 

l '") ( ( 

It Lei pon;;iblt: to provid1: the cookers witl: 't be:iti1:,· 

j•tcket, throu1c,h which u11•.· c·m circul:.•.te 11 hut li.qu1·!, 

hr~·1 ted ~1ep.•ir:1tely for cookin1~ uf the noup. 

- '/( -
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lbint~ '1Il he·ttin[~ oil, no pres--:urP is renuired for 

ter:~pcraturen over 100°c. An oil heating ves:~el cw1 [Je 

·.1rranged out::iide ~nd if located low enough, oil cirr~ul•1-

tio~1 will be po~wiblc without any pump. 

::;ever-al heat conmuninc uni ts can be supplied fro::1 U:t: 

:;·~me oil he;1ter. 

It will both for system B, C .'ind D be economic~1.l to 'ue 

l ·t rr,er 'ind fewer cooking vessels. 

Sith .·>y:itern .b, C mid lJ only verJ limited clepo:Jltinc uf 

the soup will be possible, and r10 burning bec.;aw·;e of tl:w 

con trolled ternpcrn ture of the heating mediwn. 

Bottom drl-lilH-t[~e ia also less problematic when no ovLr

he:'I. tinr. can t'.l.ke place. 

Ln the principle therr· will he no consumption of the l ···:t 

trnisferc oil and thl:l'e is no s8.fety risl{ clue :.o incrt:.:o.sed 

prer:rnures. 

One m~y however find the oil heuter to be too exp0nsive 

tu provide if made new. But if n s1rtall second:.::1.nd boil(?r 

or useful ves;~el i~ available, the al terna ti ve may certalnl.y 

oe ver::; worthwiJ.e. 

;Jystem C: ~lte::lm her~tirw of the cooking vesrrnl. 

11' w1inv ~Jtearn, a :iter.un Loiler capable of taking SO!l1(: 

pref3sure i~J required 11nd a safety valve is needed. 

A:1 lonf·: as the pressure i::i kept under 0,5 Atm. over-

pn~~1:1ure, ·'-I.Lid Lhr~ nl.ze i~ limited, no complicated 

certificu. ti on and r.ontrol procedures are required. .~ tearn 

c:rn more ea:J ily lH: tr·rn;i fered to several heat conswnr:1 i.rw 

wli t;; ~md Ln :-3b!·.1.cJ of the heating jacket, the ;·1tcara c.·Ln be 

injected ll.L:r~ctly iutv the soup. Also this ulternat.i..ve 

however, rrny turn-out to ve a quention of co'itinf':. L !' 

u:-ri.r11'; nte:\m for rm autoclave or other purpouf~:l however, 

this will be the hPHt w~y of cooking. 
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n. cu0r(L;c. 

Correct cooicinc t11!1e i:> irnr)ortan t for ;J nw:1L0r (j f 

f·1ctors '-ls c·m be mentioned: 

a) Optim3tion of the protein qualities for n 0est 

possible utilization in the human body. 

b) Optimation of flavour 

c) Killin[ of b3cteri~ 

d) Optimation of the tahu yield (soymilk extr~ction 

de~ree nnd coagulation factor). 

Tnene fRctors are partly a question about the concenLration, 

(or the water quantity that has been added), qnd p·1rtJy is 

it a Question of cooking time. 

fl.1 Concentration. 

The more clilu te cookinc;, the better extraction and yield 
one will l".et, in te:rm~J both of Prot1~:Ln:J nnd t0Lt1.l r1CJlitLJ 

recovery. A beillls to water ratio of 1 : 7 ,8 has e:irlier 

been determined as optimum. (i.e. adding further J'.J liter 

of w11ter to the 1 Okg charge of beans,, totalline; now HU 

li t(!rs). If increasing the water content further, tlte 

in cre:1;wd recovery is neglectible, while the connwnpt i.0!1 

of fuel and co·1gul1:1nt will increF.lse. 

U:11.: of lower \'ntt-r qw1'.1t:Ltie::; can be serious, the yie.ld 

w i 11 decrcane dr'l:J ti cally. '.rhe teat results :Ln the table 

u.re 1.i~:;ed on t<1hu production and illustrate the situation; 
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DURIL; G 'l'lfo COOKING. 

beans/water ratio Solids recovery Prc.>tein recovery 

1 . 7, 8 79 % 48 
,,, . /o 

1 . 5 50 r:' 35 er.' . /0 /0 

8.2 Cookin~ t~ne. 

A minimum cooking time is required fo:r the :..;uke of 

bacteria killing and for the improvement of flavour ;:uu 

protein recovery. 'l'he recovery of solids und protein~ 

goes drastically down if the cooking time is prolongt:11 

too much. According to earlier tests, a cookin~ time of 

10 - 13 minutes appears to be the optimwn. 'l't:::..;ts (1) 

:1how fli[:':nificuntly decreased yields both over and uru.1er 

thut cooking period. 

Considerinc n. prolonged heating up period, time renulre

men t for emptying mid other variable factors, we will 

not recommeni to bf:l.se practises on these experience:..;, 

wi.thout continuously checking illld controllin1: the yield~; 

un<ler local pr3.ct ·Lcftl circumstanceB. 

8. 3 Cookin1: •re1aperature. 

l .• n.xirnum recovery of :rnlids B-ncl proteinn in the tahu i~i 

nchct vc·d. ·1 t ordinF1ry 'J. Lmu:Jpheric cookinc, cooki.q~ (t t 

1uo0 c. 
If m:muf:icturi11' ::o:.- 1nil!~ :..1.lone however, the ::; olids 

recovc;:ry will uc very :..iliglttly higher at a cooking 

ternper::i.Lure of 110 °c. 
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'l'he rea:JOn f01· the d i_fference in ideal cookinr, te1ilpernture 

for soymilk versus tahu is decrease in the coagulation 

for higher cooking temperatuTes • 

. ,t temperature::: over 110 °c the coagulation degree ir:ereri.ses 

~~3in, but even ut 120 °c the yield remqin lower th1u1 for 

ordinAry ri.tmo:::pheric cooking. 

'\utoclave cooking also require quite expensive e qui[Hrien t. 

Jn general we see no good reasons to go into thLLt oort 

of processing. 

Our main reason for mentioning it here is that a few 
people have already invested in such equipment :!nd other8 

have shown interest in it. To the extent t1111t this 

equipment has been tried and used in Indonesia however, 

only negative expericnce3 exist, also in term:-J of fl:•.vour 

und miscolouring. 

Ilence •rn c~m for tahu production only clisrecorrunend 

tho ww of :rntocl~Lve for the cookin:~ of the ~rnup. 
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It in not practical or economical to une one of the 

cooldn1-~ puns for pre-ht-: tting or cooking of w;itcr. 
le will rather recoa1merul to lead the combustion i_:a'.ie:i 

from the cooker3 through a separate over-head water 

heater before discharge. 
To become efficient,the smoke pipe through the water 

he.J.ier must have a sufficient ne'l't1n~ ::trea. 

r;ach charge require 35 liter hot water. 1''urther wute:r 
is needed for washing, cleaning etc. Hence about 2.uou -
2.500 liter hot or boiled water is required per day. 
The heating takes about 200.000 kcal/day. That much heut 

will be available from the combustion gA.ses from the 80 
liter petroleum, if the combustion heat already expected 

to be utilized to 60% in cookin~, can be further utili~ed 

for water he~ting up to 82 - 85 %. 

If one expect (9) an air quantity of 18 lli113/liter oil 

to Lie rcnuire(i for the combustion, ~md the coubustiur 

:•:1:1 lnvln1~ ·1 ;ipecific he:,it of 0,23 kcal/kc VHt 't 

'!.'(;i:'.ht of 1,4 k1~/m\ one will get a 3tart ter:iperntur'~ 
fur tlw co. tbu:;tion t'/tS of: 

j(J oc + 

1930 °c 
=======~== 
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;., t respectively 60 ::~ n.nd 85 ;'~ utilization one hPnce '"ill 

1;et thE' followinc ['..3.S ternpern1ures for the w:•.ter he.:' tcr: 

inlet te!tlper:.iture 770 oc 

outlet " 290 oC 

aver:1c:,e " 530 oc 

lf the production la~its for 6 hours one will cet or 

rf:quire: 

18 Bm3/kg x 
Combustion gas: 5 h 

!Ie·t t trarn:i f ere: 

::I 

============ 
200.000 kcal 

6 h 

80 kg x 530 + 272 OK 
273 

= 33.300 kcul/h 

<============== 

'."ic propo:ie to inut·1ll u. W!c.lter lH:·-1.ter n:~ follov.:; ur1oer the 

roof connected to the common sr1oke tube from the 

cookers: 
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One will than get: 

Smoke speed; V = 2 
J.600 sek/h x 1 pipes x 0,005 m 

850 m3/h 

= 6,7 m/sek 
--------------------

· f ~ = 1 x 1 ,2? m x 0,08 xTf"+ 2 x 0,15 m
2 

He:itint~ ~mr ~ce, 1" -

= 2,J m2 

------------------
Heat trans f ere , .:X:: = ( 3 , 6 + 0, 2 2 1 6o ) v0 

' 7 5 x ---,-:)-, -2-5 
f ~ctor d 

? 0 = 38,5 kcal/m~h C 
================= 

.-t ,.,,,. m2 8 - k , 21 oC !leilt tr:rnsfere, Q = A.o.., • ...., = 2,J X J ,'.; C'11/m rl X 

(5.10 - 65) 0
<; 

= 41, 700 kcal/h. 

================ 

Thb ::ihow:J that the proposed water heater pas 25% additional 

he .t trn.nsfere c:1paci ty, allowinr, for some w1riations in the 

de;:1and. 'rhe hea tE:r will take 150 liter water and have a 

weir~ht of respectively 85 and 235 kg..,empty and filled. 'L'he 

he ~ter flhould bf· in0tr1lled high tmder the roof and .'l.n 

alternative :::irno1w pip~ :Jhould be arranged. 

Th~ heater may cost Rp. 70 - 100.000 to install :ind will 

3'tve about 5 li tcr petrolewn/ day, rc.:presentinc.; a fuel cc;; t 

of :Ip. 2)0 - JOO. 000 annually. It will hence be vecy economical. 
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1 O. .'JEP,~r:.it'l'IUlf 01' :30Y1HLK FRO?J 'l'HE :iUUP. 

tts at present, the soymilk is sieved off from the 

rciaaininc okara through a sieve cloth over a sieve frame. 

·::hen no more liquid coi:ies, further water is added 2 

times to wash out the remaining soymilk from the oko.ra. 
11'he liquid that rernains between the grains is },ence 

finally becominr; quite dillute and does not con tuin r;1:...ch 

more soymilk. 

~he liquid that still remains in the crains, however, 

still obviously 11-:ls a liigher milk cone en tra t ior1 tk.i.1; t: i .c: 

firnt milk that W!1S sieved off. The quantities of soy 

railk remain in/~ in the grains, hence are co~sick rallle. 

At least 3 ways exist to recover substantial portion:J 

of tliis: 

a) '.i'hrouch recooking of the soup ar;ain after 

adding more water before rc:!newed sievinc:. 

b) through pressing the liquid out of the reuu i..Itcie:i.· 

c) through a combination of recooking, re:Jievi:1 1 ~, 

ancL press inf' after re diluting. 

It appears that tahu manufacturers both in Japan and 
in Arnerik::l are do in;-. re:cookinr: once or twice, :mll 

prc:win!'; 3 timc:-J for :1 bent possible recovery. 

In addi tLori to 1_·etti:.;: 'm increa::wd yield, the:r n.1:-:>o 

.J.vOill re:-b3.cteri'.'::_i ti0n from nddinc fresh wa b~r with 

a c~rtairi content of bucturies. 

l!O'il much hir;Ll:r yLcln tr1ey f.",CL ir-1 difficult to nny bur. tite 

tut·L .. ~ lcli: ~;1 LtJ\:J 011 L 4.in Eire accorrJirtf: to reports 

•:J.:J fo110w'/[J: 
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IlliCCOKI~.(~ .\ .. lJ REPRES~;nw • 

. \c!.cli tional 

Soymil ~: recovery in ~:ercen t.ar;e of the origiIL:1l e:d l'.':t c

t ion after recooking w:!.. ti1 fresh .. ·ntcr and repres.sir. :~ 

Solids Protein 

2nd extrnction 26 <'! '"'4 
,., 

10 i:: ;~ 

3rd extraction 1 % G p 

~.'he additional recovery one can obtain here, m.:1y be 

approximately the same, deductE:d what presently i:1 vr1~:;Lcd 

out. However, the pressing that is practised ln thu~:c 

countries, consist of putting the total fil tcr Lai; in to a 

niraple 3Crew press, to get out as much 1 iquid :J.s pos. ;i[_,_Le • 

. le presume that what i3 poasible to recover in that 

wny L: 1 imi ted to the liquid tf··o. t is present bt:twecn the 

grJ.ins. 

If u:..1inf~ a roller press, or a screw pres:.J a::; in an 

mechanical oil expeller, certainly the pressure co~la be 

much hi.f')ler n.ntl on£~ could possibly get a hii;her recov(:r.v 

even without any recookinr; at all. One could than avoid 

uoth the extra cookinr~ and the extra water volumes. 

(Pre:wn tlJ partly u~:ir d for dilution of the ne:;.:t batd,). 

'110 pre::rn the li11uid out, r:.i. ther than sievini.; it off, may 

turn out to have 2 import.qnt advanta.i:i:es: 

a 'l'he yield Wl.'1 be Letter with less addi tionu.l 

W'J. ter added. 
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b 'l'he okara. will occur in cl Llirl~, tiry f 01~_t, 

and renuire very lir1i ted extra dry ia1; 1o:r 

further storage, dispatch.rnent or proce.s ;i1tc;. 

We will first or all now recommend seme further tests 

to be ma.de. 
The test may in-,ol ve prcssin,o; of the mainder after 
sievin1: in A. simple roller or l'lOrew press, ctieckirt,-~ 

yield an<l qual i t:t of filtrate and okara, comptlrir11 _ _; 

the results with present practises in Indonesia and 

oversc•ts n.!1 dencribed above. 
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11. ADDI~G OF COAGULA~T. 

,;. range of different coagulants exist, including nci. tL<ral 

ni.gari, (natural magnesium cloride) calcium cloride, 

(common salt), calcium sulfa~e, (gypsum), magnesium 

sulfate (Epsom salt), Lactone, Acidic coagulants 

(including citrus fruit juices) enzymes (including papaya 

papain) etc • 

. Vi thout t;oing in detail, these coagulants give different 

flavours, consi;;tences and water content of the tahu 

( volwr1e yield). Sui table percen tace, dilution, addL1:; method 

and temperrlture diffe!' from the one cone;ul1,nt to the 

other. 

:_jelection of suitable coc1t;ulants an<i procedure must lie 

~ivcn due consideration und may differ from the one 

environment to the other. Ne v1ill not here involve in 

this ouestion but will recommend that the matter being 

; :i V(·n due co~1si('ier .. 1tio:t, being studied. and recorrunench

tivns to be brought up for different recornraendr..i.ble 

:11 tern1! ti ves. 

'l'he many different qualities of tahu thA.t is po::isiblc 
to inake shoulu in our opinion, also to a certnin ex tu, L 

l:>e posaiblc for the consumers tu have a choice of, at;c! 

it may hence be reco1ru11endable for different manufacturf:rs 

to u:-H~ different co,~;:ul:ints. 
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Uncicr all circwnsbmcr:~-,, it is however importunt tb1t 

the vo·1i~:.ilan t ~rnlu ti on will -be added to the newly 

cooked~ ~rnymilk in a b'1cteria free condition. 

The coH.gulan t solution should therefore be m:.icie with 

boiling water and kept wider lid in ri cl~an stora[';e 

t:ink, pref er::i.bly tapped through a bottom outl('t. 

Our recommendations hence remains n.~J follows: 

10.1 That the selPction and use of coagulant be 

further o tudied an more detailed recorru:1e:1da t ion 

be made for their use. 

1O.2 'l'hnt a b:icteria free coagulant :JOlL< tion 

stock i:i kept. 
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12. P:1.Ct~.'\GING, PRE~->LRVA'l'IO.~ 0A.i\I'11A'l'I<A-i •. ~J 

IJl:=]'L'RIBUTIO~·i. 

The short shelf life of t~hu is may be today's biLCL3t 

problem in tho tahu business. 

1.ecause the products do not last more than one day, OttL: 

f~f:t the following problems: 

extra work and expenses in cookinr;, recookin;~ .!,d 

exch.-:rnge of w:lter on the product 

A salesforce that ia 5 times higher tl,~m thl: n1t.dJer 

of workers in the production, bec.'.1.use the product 

always must be presented fresh. 

·.·n:1t~e1:e of a hir)1er percenh~t~e of over-a ;1:..1 cJ products 

1 imi tu tion in consumption and sn.les because pE:ople 

are unable to keep tahu fresh i'1 tbeir Lou:3e:J :.r:..l 

it i"1 not alw11ys ready available when it is rE·'r 1uircd. 

to lii~~h w::i.::;t'-t[';e among consumers. 

necaw;c of the'Je factors, tahu, ev8n if a re:Lsonnbl:r 

co~i tin;: product, beco:ne:s more expensive tl1:1n n cccs:i ll';f 

l.Ju th for rn:muf"ncturer:J and conswners. 

'L'liL !J Lu1-;1 ( ti.;:tL' ur ::livlf life or lahu l:J llL·LLr::tilllll l>:: 

3 f1ctor::;: 

1. 
') 

' . 
'l 
_}. 

11 .hr~ cor; tent of bacteri:.i 
'l'hc f!nvirorrn8nt for l.J·t~teria t~rowth 

'l'h(: !Jto r:1;~f: temper::t ture. 

1\LJ1.tt \J c·tcri:1 

l~etJerally 4 type:i of micro orgatliDms can cau:;e ch•;; L~·11cti(;n 

of food. 'L'hcy :..1.re: Eacteril'i., ye1:ist:J, moll1S and viru~:e:~;. 
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Virtually tJ.11 proulcrru of tahu 11re C1:l.used by b·1cteri t. 

,\11 b:1cteri·i. in t:1c t.J.hu COii\C'S from outsicie. 
1i'J12 b:J.cteria c:m be c!ivid0d ·into J m:lir, groups: those: 

c· ~u:; inv:; 

n) foou poi8oning 

b) infection in the hum~n body 

c) food spoilage or souring only. 

Luckywise it is t~roup (c) of br1cteria that mo:_;tly an: 

spoiling the tahu. The dangers of food poisoning are 

mucn lo;;-er th~n e.t;. for meat and mushrooms. 

:.>till, it is important to be aware of that food poisoning 

anJ infections are pos3ible, and i:J dependant on wi, i di 

type of b~cteria are allowed to enter the tahu. 

'fo.xic bacteria dangerous for tahu are primarily staphylo

coccus aureus. They will generally come from people; from 
infected cuts, from pimples an(l from throats and no.JuJ of 

healtly people. Killing reriuire 7 4°C for ail much n:; 

1 1
j - JO minute:J. It i:1 therefore extremely impurt•mt i.u 

lVOid nny possiblf! cont;:ict between the product and sucb 

organs. 

rn f uct iou:; b·H.:teri1l include the v:irious coli 11 ving u, 

the sewer and in people's intestines. Proper hand washing 
in cle~n w~tcr muct nlways be done after visiting thu 

tollet. Infectiow; bi.lt:teriri are killed at 78°G. 

·;rJoi1ine: bactr:r·i_,1 ir,e1ud1:; bacilli which u.rt> fJO common 

that thf:.J' can not tie nvoided. They survive 7 minute:i 

boil in 1: ·-m cl even ~;ho rt pres~mre cooking. 
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;01<e b:icteri·t, lh:e l.J tcilli, form ,::;pore!.• when they 'tn.: 

Ltl 1i··rn;·.l'r. 'l'o kill LhL! ;-;pore._:, 1~!1°C i:; reriui.rell l\;r· 

1 ' 1 r:tinute:;. If !JUch cookinc i~1 proviued :·tfter ~JC'tlirli Uie 

t·1hu hennetic·.i.lly, the product can L1~1t at room tei::::,~rri ture 

for :.t le L8t 6 months • 

. ·.bout b·H~teri·: environuent. 

'l'ile:3e w~1y:"3 to chan,,~e ttie environment in the tahu to 

prevent b:1cterLi. growth ::lrc r;enerally avail!-ible: 

a) by decrea:ing the pH to under 4,'..:i 

b) by decreasing the water, uneA.ble for the lj \:· Lf·r·in. 

c) by chemical preservatives. 

n.) 'l'o increa:•e the :1cidi t;y or to decrea:.:ie the pII 

(to under 4,S) C'in be done Ly adai:11-; H. foou 11ci.1.1 to 

the tahu. Normally the tahu i3 neutral ([-ii = 7). 
'l'he :1cid will of course give an acidic ta~3te to the 

product that not alwaya will be apprecl~ted. 

both vinecnr rrnd citric acid 111uy be considered. 

Both of them are possible to use also 11:: 'l co 11[':Lll tr: t. 

1'yjn1; un the :1ciivc water 

al tenrn ti vely; 

J 4 
,,: 

·11Jir ,u 

1 - 2 <·' /u :~:.1.l t 

3 4 /V :JUi.";'lT (but 

can be done ty addir1.: 

not less) 

:>a1 t i:.; the cheupi:c.nt of the above (ordin~1ry sea :1alt). 

'l'he concentration that i!l needed is of course much 

too hi.f~h l'or cowiwnption, so norne hours of soa::L11~ 

of the t:.lhu in vn.1ter i:J neces:Jary before food prt:

p<.irution. 
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c) It is luckywise not nonnal to add chemical prese~ 
tives to tahu. and we·will not recommend to do so. 

One will expect thst they all have mor~ or less 
serious aide effects. Up to 1974 Tofuron was used 
by most tahu manufacturer• in Japaa, at 5 ppm. 
It was banned after discovery of some of its negative 

side effects. 

About storage temperature. 

It is not the presease, but the amount of bacteria that 

ia in tahu that damages the product. The bacteria c~n 
not be killed by freezing or by lowering the temperature, 
but the bacteria growth can be slowed doWll. 

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

from the start: 
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Table 8. 

TAHU SHELF LIFE DEPENDANT ON STORAGE TEMPERATURE. 

Ste rage Shelf life 
temperature, ~ c .No of days • 

JO oc ; 1 

15 oc 1 1/2 

10 oc 2 

5 •c 5 

4 od r 
0 

J oc 8 

2 oc 10 

1 oc 12 

0 •c 24 I 

')bviously, tahu should be kep·t at a so lew temperature 
&s possible. 

Practical ways to increase the shelf life. 

According to the above, we can iudicate the following 
methods for 1.mproved products and increased shelf life 
of tahu: 
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I Improved sanitation within the existing 
system Wild the existing production of the 
tahu factories. 

II The uae of natural preservatives 

III Cold storage and diatributioa (and possibly 
freezing) 

JV Pasteurizatioa after sealillg 

V Sterilization. 

We can comment further on these proposals as follows: 

12.1 Imp:':"Oved Sa:litation. 

It is first of all the proceas and handling of the product 
from the cooking ~f the so;rmilk an.d onwards that require 
attention, since most bacteria are killed iuring tb~ 

cooki..ng. Improved soi ta·t10.12 in itself improves the 
product aAd ita shel! life whether the product is being 
further protected or not. Bui most important is it of 
course when limited or no furthe.r measurt!s are being 
taken. We will especially lead the atteation to the 
foll•wing matters: 

1. A bacteria free coagulant. There is no much help 
ia boiling th~ aoymilk, ualess aleo boiling the 
coagulant that will b~ mixed int• it. The coagulant 
is lDixed in at a temperature very Cfi&UVGD:'..e!it for the 
bacteria to grow. As tbe practises are at the 
present, it can be expected to be f?.111 of bacteria. 
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1rhis :i ·; t_;:ipecL1lly sPrious Lecause b.i.cteria infr;cted 

co·H~ul:m t di:J tril>u tes l>acteria. t.!.ll over, ins_i_c:e tLc ., d.u. 

T!,c3e t·lc:teri·1 rn•1y not e:isily be killed even if tl:e t•:hu 

L; cooked l·,ter. 'l'fv.i.t i~ so because the temperatur0 

hkes :.L lon,~ tirae to reach fro1ri the cooking w·_,ter Lo the 

L1iddle of e·ich l'trp:: piece of tahu. 

'l'he solution of coagulant should alwa~rs be coo;ced {Liily, 

and/or boiling water should be used for its solution. 

'l'he coagulant must be !{ept in ;i clt-l:in tank und(·r :i 1 i ,i. 

The tank may be safeguarded by the fillinc; of the b0ilint: 

water. 
How the coa[".ul:tnt i:J taken from the tank iu nl:rn it:tvurt·mt. 

If as !1een, n. bucket is taken up from the dirty floor ·L:-..d 

thereafter dipped in to the coagulant, one Cf·m not ex :;v <::t 

the coagul .mt to remain bac teri'l free any lon,;;: .r. '_;_'!Jc' 

best will be to use a tank with a bottom outlet to a tn._i), 

the lid rc1naininc on all the time. No much Lr.tcteria ,·:ill 

tkm lie ri.dded. 

;;. 1N1e filter fr•uncs :mcl the utensil!J. Tlle fiJtcr rr•t:.c: 

unul for ncor 1in1: off the whE'.Y, the lau- 1. tn·i.t .i.:; 1wf'll 

for Lran~;f(·ri r1;: tl!(: t11bu tu the pre8~l, tiLC' :...;oywi.l<: 

tut,:J, the filter cloth, the pren;,int~ clotl1, the 

prc~_;;J fra1~1e:u nud the further untensils on thiu :;,_ c L.i.un, 

all 11dd bacteria to the tahu. Especially tfHJ f i..1 ter 

fr:i.111c::J :1nli tl1c further utensil!3 made froLi platt~;1_'. 

ba1.1lm are full of liacteria.. !:3oy milk re:Jts depu:; i t:J 

in Letween the fibre and between the plattinc l:1yt:r:1 

PV(~ rywllcrc·. It rem,11rw then· ancl it rota. l•'rcsh 

prodLlct i:: in extensive con tact with thene de po~; its, 

it 1:e t:J mixed up, and b:1cteria will be well distributed 

not •Jnly outside Lhe tahu pieces, but throughout the 

pro due 'L, dt:l~ p inn i de. 
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01/Lich evl~r or t:,c::10 utensil.3 ::lre possible to coc"~, 

should uc co·Jkeri every day after work, ;:int~ h: . .El( up 

fur aryi1• :~· :!hat cm1 not be cooked :1hould :t t le ;,.-; t 
be thorou1')1ly w;_.whed down with an effective ur~:;_.:._n

fectant, chlorine or other. 

As much a::; possible of the u ten::;ils shoLll '.: h'.l. ·<"e · ~:; 

e·'J.SY cleaninr; eriny drying surface, a3 stainle~;:J -~ teel 

or enamel. 1\t lr~·rnt the platted bambu prodLt~t:: 

~,;hould bt' exckmged, preferably with stainles:::; c.r: 

enamel wnre. (It has also been noticed tln t ~>u: •. e 

t:1hu is wa ~ l~~d Lec.'urne it p.·1rtly goe:1 tbrou[Jl. 

rou[~h pLi.ttini; of the sink-down filter frir:~e). 

, . 
1.,J;t:' 

J. l'·lclci1:in1·: u11: fin.11 hc1tine;. After cuttin.:~ :.rnu 

packinr, the tahu into •1 18 liter open tiu, t.ht: Li..L 

pre~>Pntly is placeu o·.:er the :-Jmokc - outlet of t; c 

coo leers for he:.:i. tin~r,, aim inc: at bncteri l 1-:ill i. 1 • ·, t·(: fore 

exchnnr:in;; the water with cold fresh v/J.ter an:.:. c uTying 

the product to tl!e m irl{et for s:dc~> • 

. ii th :i.bout 1 •10 tins per d:ty, 4 burnerG ·tr,;i u hl·'~t·:: 

cooicLr1,~, tr;L1 re·Lclis fo1' maximLllll 9 minutes of h1 1ting. 

If one cioc·n not rt."1ch 'J, temper:1ture of nt lc-L:Jt '{:/\.:, 

in U:c interior of the tahu, thin hec1tin1~ may do more 

h·irm thnn r;ood. !lea tin i~ to 50 - 6o0 c only md~·:r':"> 
the bacteria to speed up their growth. 

Lion;' th:m V. 1t c~rn not be I'L''l.chcd with tlH~ d10rt tL1e 

hc·~Li11r: ·:Jitl: 1,1,r! !1wtbod tl'1'.1t itn used, 11.wJ even if 

c~;<.cll1.r1r.in.: wjth cold wLJ.ter, the tahu will ;3tlll t'd:c 

~l lon ::: t i•:t( lu coul. 
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'l'l:e sr110ke outlet~ .i.l'C: not well fit for ti1e purpu:~2 

and we lnve al::io proposed to reconstruct ti1e he·tter:J. 

It is .. tL3o a riuestion whether the fre~:::h ·ii lter i.: 

reasonably L':i.cteria free. 1N1e tins are C'l.rrit:d 

'1.rouncl open, placed on the hill and placed on tup of 
each other. Obviously them, further lar;:e amounts 

of bacteria will enter agqin. 

We will therefore recommend J p;:i.rt solutions to lhe 

Rl>0ve. If will work best if :111 of them c :i..n b1.:.' 

implemented to;;ether, but being efficierLt ::1.lso ·1:Lc-n 

implemented separately: 

a) To omit the reheating of the tahu. In ~~ tc:· ~d, to 

take precautiOil3 as listed Wlder 2 U.OUV'P, 'H'. •
1 to 

handle the tahu with clean hands, ensuri.A."'~ also 

that knife, the cutting bo'.lrd, etc, comin,: in 

contact with the tahu is kept clean and ,;n .. c 

bacLeri'l free ever-J day. 

b) To m::tke sure that the cold water t!::tt_i:·; ___ ::.:_·:~_<l 

is reasonably bacteria free. It m ;.;,: be r·e ·,ti; <.>d 

to have the water analyzed bacteriolcc i •,;:\ i ~J. 

If the bacteria content is too mc1ch, on~: .. l I.~ 

need to wH:: boiled w:i.ter that afterwu.:cd:: ~.: 

tran~Jfererl to ri closed cold water :Jtorr:, .•:: L .nee 

whvrc it is tllo·.vcd to cool an mucb :lJ pu.: :ible. 

Al terna ti vely one may arrange wn ter :J b:. ~~; : . .• tior1 

by other methods. 

c) '110 equip H)r· rJecondh1.rnd tinu with '.l. p:cess 1; d. 

That can be done through soldering on to the tin 

top, 11 tin plate into which a preaal.id nol<.: .'1!.l:J 

been punched by the tin factory. 
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'l'he factory already has available the required tools. 

Such solder-on lid sys~ems may be made available 

through the cooperative who may order them in l·i.rr'er 

quantities. 

It will also be eufficieat if ene caa find secondhand 
press lids ef sufficient size for this purpose. 

~\>IJ\_'-. \f-\ <-~ V.\ r\f.-,. ;;-~K. 

H». / ')\>\:: t-J ll I c, 

---~. 

One should when implementinc the3e propon:il::i nee· 

notice::.J.ble improvement in the shelf life of the tahu. 

The costs that ar0 involved in establishing the 

irnplementu tre net.~lectible. 

'I'he ww of Na turul Pre:Jerva ti ven. 

A3 explldned nbove, vinegr.ir, agd.r~ su1:~ar, and salt may Le 

u3ed. The selection of additive in a question of coot, 

and fl question of wh:1t ttw consumers are willinr~ to aceept. 
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·.1e preswne tlie rnost pr4cticq,l .ls to use salt. '."/e u.L;u 

think th::i. t it ~1. t tirne~i mny "be beneficiH.l for the cor1::.;a;::c rs 

who does not have a !ridge ·to buy s:1l ted tahu. Deperl'innt 

on the salt concentration it mny be stored in the lw~.;:.· 

from 11 couple of day~ until months. Salted tFthu mu:~: oe 

~;o·\\r,:ed in water a number of hours before use • 

. ie will recomrncnu firstly to do some tests with aal tint: of 

the remains that can not be sold the d:).y of mr-urnfacture. 

Cn return from t!1c ::1.H·,:0t with un~rnlcl tahu, siia~:)ly e.:.~<:l: .nge 

the ::rnakint·; water of the t.·1hu with :.i salt brine co:~ v.iYiing 

not lPss thm1 2 ~0 of salt. 

Gue may at that concentration require about 150 [',l';l.' '. .Jt 

per tin which may amount to less than 1 ~0 of tl1e ::nl c ~ price 

for the tahu. Cle.·m SC:.l water may also be used when ' l '.' l i 1 :3, b 1 E: ' 

nonnully containing about J ;~ S':j,lt. 

I .. e ft over tahu may e'lsily be: conserved thi:c: w•1y, wi tl1oll. t 

uny extra equiprnen t, d t reasonable co:J ts, of ferL11~ tlJ<:: 

cu3toHH:r:1 ;m :tJded ·tdvanta;::,;e. 

Cold atorwe anci dL:trib11tion. 

1\.:; :;pec:U-Led 'tbove (pa;~e 75 ) very ordinary trd1u c~m 1 c 

kept for up to '.":II- C:hJ:; ·;1iien cooled sufficiently. 'l'hat i;,; 

of cour:rn r.iependant on '! fairly quick coolin(':, anri or· L:: tt 

tile low tempera Lure i:-1 l-::ept throuGhout. 

Cuulc·<J L:d1u 11•1.1 h; 1cept in tinn .'w r.i.t pre:1ent or in 

!11·~:~:,lc tn1::i. If' !cept in pl:L~~tlc u:J.i~:J, the pacrl'in;: c,nit:; 

wiJJ.. :i.n(:rc:t. i; , but le:J: ice will be rer1uired bec11u;Je of 

t!H.: li.:ni tt·ri ·i1:.t L1·1· volume. 'l'he coolinr, down time m:J.y b(: 

:1J1orLer 'H;C t fJt criolin. · eleinen ts with ice er:udc-r to fit 

r i. L · 1,c:: t. 
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,~lrJO the c tr:r;11-d[. wcif;ht will l>e much less. I:e:--:ce po ction 

pl-;.:;tio:: lJ 11,;s ra:,;.;:/ be prefered even if the cost 0:· µl·!:i ti~: 

L:l,·::'J for a bic.1cl·. loa1: of 4- tins, ·1bout 100 pi:::ces, ::;•'t;r 

·1:.,ount to :1rouri<l :1p. 500. ~>Lvin,:s in weir:J1t nny 'J.!:1our1t 

~rrouad Rp. 100 if purchased but les:~ if frozen ._.,;__-:;, .:J. 

trw project. 

'J'he cool in::_; can 1e ·lrr:1r:..r;ed in different way::;, with ::i 

cool inc rn:i.chine: or with purchaaed iae,.. ir:.. 1-i. cold r; tor',, :e 

ro0i:1, in brine_, or directly into transport coat ,i!1t·r:.> • 

. :•-- 1·xpect that trw mo~Jt ration<il ,golutior. will be to u.:c 

in:1ul: l ted trqnsport containers, where ice frczen in :: lrunr:; 

pLrntir b li'.S will be pL1ced in between th.:: tcihu cont, i..:<•·rs. 

,·,f ter mel tint:~' they ina:,- be refrozen ilf.:ain arw t;:·1u1, 

1·:i..tl1ou.t c1catin1: m1y melt rnoisture. 'i'hey n:-'J :Ll:Jo be fiJled 

wit: t sli~tly . :J.l ty w:J. tcr to lovlE-r the t:1E:l tin;~ tE:mpcl .. ·_.Lire 

if tH:J.t would iJe decire:1ble. 

'l'l1e: propo~;i_:d tr::ms;,ort cont:tiner, the coolin:~ ;nck , _:!<t 

tl!c freexini_~ f:•.cili th!:l are described in the cun tini1-d i.un. 

(a) '.L'iw tr.;,11:.:;port cori tr1iner is aheWA in the 

:JkPtch next page. If con::iist of a l·lr{:e tL i_~, 

plate tin can with a tin plate pres.'; lid 

made for the purpose. It is lined with J~·.rm1 

thick foam polystryrene givinG verJ goo:! 

he7tt inCJulatiol1. The insulr tion nhoulct LP 

of ;l heavy type, 50 kc;/m3 • It will than l:Je 

:w ::trorir·'. Lfi·lt no inner lininr: is reCJUired, 

!Jut :Jtill not too expensive or lH:-•wy. 

'.~h:1pc<i :l'.: sho~vn on the sketch it drws not need 

to tc f'-1·:t1::11cd into the co:1tainer, only ::lid 

_in to po:: i ti on. 
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Only the t'o<i.m L1 the lid ,,:1,1 the foam rubber r,aakt>t 

·tl0~1 .. tl1-· ecii;e should lH: !!:luec.. it ru.bl.Jt.'r .1 ~r:ip 

huld:; t!:•: 1 Lu s·ifely in position. •;·J;, whol~, •·cl:t lniner 

It · .L '!": ,p·tce 

for 2 x 1 fl li tl·r t·dtu tirw + ice ;,i>1clc1 ::t.I!O c·t;1 ·~·t:d.ly 

be c•1rriE~Li in aimilar, sl:L,;i1tly lori/_'.1.:1' fra!:i·_ .. ;, 0r1 Liw 

s·wie bicycle. 

An ,1,iVllil lage of t!11; container L; i. t LL"t it c: t:1 t•f' 

leut out tv tiH: tahu tr~1Lier in tlH: i:1 t1<a:t or ~o t:. 

l·irt'.er co:unu:tt.T3 win: re tabu c:in be ::c;1t :1 l t.;" lc,::Ls t 

tcrafJcr, tun; for Y:) hour:1 l.Jefore tr:1: ceeling · l c· •. :•.·:d.::; 

rnu::it be exchanged. 

'fhe tahu can rwnain witoucheli i:i the :::une eur· ~ 1 i."er 

and be sold a1:nin the next day if r:(. t :1:i l i..· i" i.ng 

:::;oltl the :mme day. 

'l'he complete contliincr will probabl.i c0st t .. t.-.•. ·c·r. 

12 i:in 15.UOO llp. e-:.ch. 

b) 'l'l1\· C00J int.:; 1nck or i.l'L: COfl t,•L i ~ll-:.t· i 

)0 x 235 x ?)'} rn11, r~11c1P fro:1 c.;·. '•"' .. 1r .. ti.Lek 

polyethyene foil, we
1

ldedtor:c llle r u.ll :~i"J'l!lt! 
and containing water. 

Cont:linin,: about JOU ~_:r .. i.m pl11::l.i;.: il t' rum 

>1 :1:.1dll :11~1111: l.nou:1try c:L:t. ) - ill'" '"'· ,. .cr1, 

and having a cooling potent iul or 2?0 k:cal 
0 Q 

per pack (for 2, 5 leg from - ':J C to + J C). 
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( c) 'l'he l•'reez in 1: facilities for bur~ l 1:e arH.~ l Pl' the 

cool in;~ ice packs are shown on the~ r ollmviu. · :.:• 

p1:1.;::;es, while the he1-\t a11d economy c:clcuLLtlun:-: 

~re refered to appendix 1. 

It i;] proponc::d during packa1~in1: of tb: till_: t to 

cool the tin content down to ri.bout 2 °c b::,' 

addinr; of crunhed ice. '.Vhen pl:1cin1~ the t irl:; in 

the trwwport cont~iner to use 0 - J ice v~d:s 

us may be reo,uired dependant on the :JtorP..f"" time 

that is re0uired to enable a tcmpcrttur~ of + 2°c 
to be kept for 36 hours or more. 

As d(;t:d['71ed, the storn1~e room talrns 1 , 5 rn :'. ", ') m 

ap:=ice. Ne h:ive desic;ned the cold !~tore for 4 i,O 

ice packs and 288 ice containers, wl:Jere·'J.::; if fully 

used wi tb J packs in eftCh transport .::011 L 1 int:r, 

about 240 i cc packs and 150 ice bloc kn m:1y tv 
sufficient. 'fhe store roo1n may hence be r1-.:11•1ce(l 

accordin13ly. 

'l'hc stor.:l. e room is equip:-,ed with Iinngers for the 

ice pack~J and for the ic:e block moulds, a:1. i.n:J 

r1. freezing 1:1.gcrega te mowited under the c~ilin1~· 

A sepu.ra te wii t with con<lensor and coupren;;o1 , 

~,25 KN, may be placed outside for connection 

to the freezing aggregate. 

'L'lit· totitl in Vt::; t:neri t includinc cold store, compressor, 

concicn:;or w1it, trnnfJport contaii1ern, ic1.:: pf.J.ck~; etc., i.; 

r:::lim1LL:n 11L Lp. 3,~5 million. The annual :iuviHL in 

th(; 1'o:rr11 of l.Je t L1:r prcicrved products rind reduction in 

the :;:i.11 :1 fo1 cc i~; enti1:nted at Hp. 8,4 million. 
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"'et ~.i.rniu:1l .~:.lvln,_:; deducted all cost.1 :u·e e3timated 

cit Rp. 5 million. Jieuce the 'Hmual s11virw ar~ 1 ,'.) t c.1.~,·:; 

up the total investrnen t. Even if the invcstmcn t RP!H· tr 

high, the cconomic·tl prospects of the inve:Jtrnen t :1;:-pc 1.r 

very prosperous. '.'le have not here cal cul;t terl ·,~·i. th · L~l.J' 

incre'.lscd price for the product or 'my incre·-t:ir:d. :-icti·1ity 

due to serving a better product. 

i'.tlc sawing3, :uJ it ·t.ppear from r:t!)pendix 1, k:.ve been 

cal cul:1 ted only in the fonn of a better ::;ale,c; price i"()r 

products that would have been spoilt if cooling waf; cot 

'.1V:1ilable, and in the fonn of reductions in the salE.·:; 

force. 

If for instance c:_ilcula.tinr, with a 5 ;~ higher ~,rice f\;r 

the product, additional fmnual tJ:.tleD of Hr. J, 7 ') ni : l l.un 

could occur. 

Fowever, sta~tin1_r. a procedure of lli~Jtrilmtin,~ chlll;:_:,J 

trdm ha:J still widE:r prospects than this. .'.'hen t'l.hu L1, 

trii_'1 wty c·m cet a nhelf life of 1 - 2 week::;,:• tot•i._i_i'J 

itifl'ererit p1ttern of nelling and buying tahu mny develop. 

;, -ttln-:il to Lrn:1,·e L; cli:;tribution in lnru;er quantities, , 
t1 .. tn:1portln1~ the· whole cl.<iys productlon in 2 - J pie:~ L~ii 

loads to n lowi·r nwutcr of cus tor:iers, keepinc the 11r\)(1 :Jct 

in ::tock for :nlf::; ovc·r a loni;er time. 

Chilled p:ickagine in insula tert trans; ort I • r·; 'f" t,'·1 _ln•-.l:..':;. 

lf c:oolin,~ t!w container:; to o0 c only,without havin:_; any 

i:;: tr: L cool ln; ·. mabazlne with icep,Lek:J, llild po.ckinf~ tlw:1 in 

tii1_: ;;;_,,,te ir1:-1ulatcd tran~1port contuiner:J, made 15 cm 101m·r, 

O!lL' 'Nil] requir1· 1 1 ·.;:1 L(Jve:1t111r~nt, lover cunts, v•·ry lim:t,)d 

:>pcLCe ~ieuar111, but LLt: teuiperature in tile tahu will ir.crr:~.i:ie 

mucli J'n::icr wtr1r1;'. :it.JI·:~;~e. 
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.itill lto·;11_vc·r, the n.1t.('.:-naLive i:J qui.te ._:ufficient to 

r1 n::: :-i erve t! 1c pro uu ct L•·-·w ed on ciu i ck . ;::i.le s. If the c: 1
' , : : ""'l' r 

r.·1:-3 a frid1~c, he cm :; ti 11 1~ccp the product for :l llLL :Ler 

of <:1·c,y:;. (it m:Ly t:ot bt::: nece3 ::try to Hld uuch icr: tu 

trH: t·1hu cor1t':'liri.T durint; the p:1ckai_:;int: of tr1.lm, r:10:: t 

rwi,J' be ui:.>,;olv1::d in tht:! w1ltt-r in udvance). 

;,:i:.>cu on sirnil lr c:1lcul:lti.on as :1liove, ;_i,nn oa ti·e 10ilow

:i.rq~ 1hl:1 tllt: tcmper·J.t:ire will incrL~a:-'e u.s specifly(: _;_,, 

the fo llowin,'; table. 

![ t l t · · t L' 0 r ') k 1/ 2 h 0 
' e.J. CO!J( UC l Vl. y' L\. = 'u C'1. rr. '~ 

lte::i. tin:~: ~iurf:tce, 

:\ir temperature 

A = 0,8 m2 

t:·1ir = J0°C 

:~~icci f i c he.~ t C = 1 :~u.Ll/kc ,·, 1B k:~ = 1 .. 

'l'i::'.E: or ter;;per:1 ture incrcu.3e' 

,
1 

= .u _ _( t:.lf ter - t iK fore ) 
" . ({ t . ' t . . . ) 
l •• d. OU ;_; lUl: - Ill lil:Jl<.1(; 

Wht:tL the out:Jici0 tl:1.1pcr-J. ture iu J0°c, :.md the: :J L:1ri 

-l .. ,l /(, ' 
• ., •L \.1 

tu.1;>er1~ turc for the t:..d1u ia o0c, paclccd in LLc i:1:1ula t ion 

cu;, Laii;f:r, the 2 c.1n[~ are full, and :i.::; lon1; :,.; the 

i.:t:ail.LLcd coitl 1irt1.-r i:: uot opened, the te1:1per:_,l.urt; ,·1..i.. ..... L 

J.!.Cl'f;;t.;(; '4l follow:;: 
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'l' L .i:. :· l• 

l' ,Cr\.L.': 

/!I.. l-.. ~ 
J.C\UU. 

4 °c 
r 0. I 
,) \.1 

G 0 c 

1 <J °C 
1 <> 

0 c 
11:i 1

\; 

20 °c 
:):> OL! 

24 Ol; 

;
1 1, 

0 c 
, Ir i oC 

'l'emperature reuebetl ~'irlf• for t.·1:p• l-::1tnre 
after nwnber of hour~1 ;it:crE'ct.:l', ~··1.l•!d O!t 

wi tl1 J5 1;un polys Ly- 10°~ oub i "' h;~.per<i.-
renr: in~iul:L'.iun. t 11re ·1•1 '.>·· ;r.r, poly-
,\t out,1i•!<· .,t 01it.nirlt: urethl!Ule ~r1 .. ulatio11. 
temp~)T"l tu re t'em:'t,r:i tLtr1. 
~ jU C ~ 4~ C 

? h 

4 h 
7 h 

10 h 

11 h 

17 h 

20 h 

30 h 

4:. It 

'JU h 

{ J 1 It 

'{'{h 

110 h 

1,5 h 

J h 

4, j lt 

b 

H 

10 

14 

'''I 
•- r.:_ 

'JI . ) 

".l 

Jt) 

h 

h 

h 

h 

}1 

' Ji 

h 

h 

h 

h 

h 

1 ' l 1 

17 
., . 
~· 

•"111 . ,, 

' 1 

H( 

1U~ 

134 
1 ')Ii 

i; 

" 

I: 

i1 •. ; ,_··111 iii· .ict·r: 1 • ..i..'d1.~ tit i.:t, an1.! cur .. ~J.'t.l'C'd Vii t11 l.Ll' t.:J.Lll: u· 

:i·t t' 75 it. .-!i. l l •.. ·. iH:LJre t11• L. 'I :;:t i"t! :·<: 

l 'I' l" 'I 1 t'J O ·v' • 'l t l I, vl 1 !!:tCP ill! pru<tUI.: G'Jl'i be :.w1u :·1.; Vl'.l'Y t'i ::! 

t!1· '.'ri•t 1rn·' posf!ibly •t l .Ju 1.lif• )rd J 1,1 .vi i.!fll!J t :1•1:,· t'l1 1:1 .1· 

v!' W1'lt;l' 0 
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If the cor t .• Li11..:·rs ·n e nut shaded from direct slL.'1Shi':c 

however, the tcm~il rature will e Lsily reach 4'..i 
0

c and 

the temrer~L ture wil I rise niuch fa;~ter. 

Insuln ti on of the tr'..lnsport containers with 5Ur:tm h·· ·nl 

rolyureth::uie instead of 35 m fo~1..rn polystyrene will v:i. th 

a ). value of 0,22 r;ive a K-value of 0,4 and the tei;ipera

ture ·uill rine rnore nlowly as specified in the l:i.a t 
coloumn of the tn.ble. \Vi th such a transport con tuin•:'r 

we expect that the tahu will be kept fresh also for t,iit..: 

3rd day, and the co11 tainor can be kept by the [;hop ~:ec )er 

for sell inc very fresh tahu to the retail cuntorilers • 

... :.dciar. tilt: con t:iincr. 

Loth the out::iiti.c tin plate cover anci. the polyuretlnw_ ~n-rnla

t idti of :iuch cont:iin<~rs c~,m be madl! by 'l srrHll :..;calf· 

j_•,,1,u-:tr.v, and may be made ·rn follovm; referring to the 

:1ketcit, next paf;e: 

JY:oul<1 to l;.; ·1s:iernbled wi t!i open lid and 1J.p;_;lil:L! 

relc,.1;3e 'J.cen t. 
Botto!a plate and outsicie mantle plate to lie cut, 

ohaped, :_ippl:ieJ. sticking ncent and fit into tbe r:iuuld. 

'l'he 2 P.U foam components, ?.,5 kg total, to be pour!:d 

to1:E..: tLer in rii~h t proportions, mixed for m'1xir.ium 1 

minute :lni:. ouiekly filled into the mould. 

Pit tlte: li(i :1(lu wait )0 - 60 minutes for foam to r.L:Je, 

prPn:; ·me cure 

Di:m1:1ntle th1 moulr! ~md the container in re'.1dy. 

Ice' for tl1 L:> purpo:w will, as calculated in appt.mdix 1, 

Lr_. 640 lci~/day. J,a:wd on 10/~ he1:4t losses this amount 

to 30 kg/hour in 21) hour:J. 
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11'he ice mwi t tll:ill uuri1l1_; n:i.gh.t production be collected in 

a insulated ic~ Lox. 
UnL· f'ny U3(:d :i fl·::i.kc ice r:iac"hine, con tinuousl:; discharging 

;;i ... ·~11 ice flake:J. About - 6°C refir;erant 'l.nd ). =~uu kc'11 

i:] required which may take a 1, 25 Kw comprPnsor. 

Investments: 

Con t:.iin~~r: 2,5 kt: alwninium s!:eet Rp. 7.500 

2,5 kc P.U Components Rp. 5.000 

Manufacturing costs Rp. 4.500 

•rotal Rp.10.000 x 80 pieces 

Ice flake machine 

Compressor 1,25 Kw 
Condensator coil 
In8ul·1ted ice contniner, refregerRnt, 

n)11trol, etc, 

l':Jr:r·ttional Co:Jts. 

Ll1:ctrici ty, 1, 25 Kw x 85/~ x 7. 200 h n t 

r:p. 1 ~o 

1 I 2 ex: t ra op c r: 1 tor 

l> inte1nnce, rt:p: . .dr, renewals 

Intere:3tG and oepreci.·itions, 25 ~~ 
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Rp. 

l~p. 

Hp. 

Hp. 

1.Ju0.000 

600.000 

340.000 

200.000 

:_iuu. uoo 

I:p. 2.700.000 
===:=====~====== 

Hp. 

Hp. 
Rp. 

920.000 

JOCJ.000 

105.000 

6'(5. 000 

Hp. 2.CJ00.000 
================ 
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Pro~pcctive 2'lvincs raay possible be as for the colr1 store 

~1 tern'"\ tive ar1ti hence gi vin~~ very ped retums on these 

coats &lld investm.eat. 

12. 5 Pasteurization after sealing. 

rasteurization i::; 11.n ~1 tern'.:ltive to the other r:ientior:dl 
pr2aervation methods 1 but may also be combined with the 

1.we of n::1turril preservatives and/or cooling. 

Pasteurization involves heating the product to a certain 

temperatur1:: for a certain time, in order to kill the rnost 

active bacteria: but still not being able to kill tht:ir 

spores. The higher the temperature, the shorter tir.le is 

'required. Earlier 1 minutes at 75 °c has been mentic-ned 

as a desirable goal. After pasteurization, bacteriu will 

;1.L~ain r,row, dependant on the temperature. How much t!le 

shelf life can be improved with storage at 25 - JO 0 c 
L:J difficult to nay, but certainly not more than 1 - 2 
uays extra. 

;-;o~'milk packed at 02°c after cookint: may stay for ; - 5 
weeks when quick cooled, and than kept below 3 °c. 
Ini.ti<tJly some tent packae,inr:; should be carried out, 

checlcine the shelf life, compared wtth ordinary pack~11_;in 1 :. 

It :L:: with pa:Jtl'urization important to be a-.m.re of tf!:_it it 

LJ not the temper:1ture of the storae;e water that counts, 

but the temperature in the middle of the largest tahu 
piece; iu the niJ.ulc· of the tin. 

re riui1·eci from be, Lt in.'~ the water. 
Certainly a long tii.w i::: 

Until the temperature 
rertchen the in tE:rior of tfH-; lu.rr~er tahu pieces, the lonf~t:r 

t i_rnc. If slizf.:d to 1 /2 thickness, coo kine tempera tu re 
might bE: reduced to :J.Lout 1/4. 
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!low with JOmm thi(:k tuhu exi_)ected to have a heL~t conduc

tivity probably arowLl ~ 0,5 kcal/m h°C, and a 

specific heat of C = 0,9 kcal/kg, when placing in water 
') 

of 95 °c, the heating from JC°C to 75 °c may per &a·· 
take something like: 

1 

1 
+ 

1 
= ~~1~~--,o~.~0~1.--~ 

soo + 0.5 

0 = 45 kcal/mh c 

o I 2 Q = C x p x flt = 0, 9 x 0, 3 kg x 4 5 C = 12, 2 k cul dm 

12,2 
45 x 0.01 x 35 = 0,77 h = 45 min. 

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

It ·1-:ill obviously not be suitable to heat the tuhu for a::; 

much aD 45 minutrs. That is first of all because the 
protein content of the tahu must be expected to Le 
seriously reduced. 

If calcul:..J.tin,_· sir:tilarily with 15 and 20 mm thiclmefl:; ( r 
the t11hu pieces, and beinr.; surrounded by 1.J0ilin1_i: water, :i.. t 

ap~1e•.i.ri; tlwt one mny need the following heatint: tirne:1 to 

re ~ch rPspecti vely ·ro 0c and 75 °c: 

1l'aLlc10. 

Ii. 'l'fJL C.\J.; I~~ ;.illJU1'b8: 

I reach 75uu !o rro0 c 'l.'d1u thi<;kneun 'l'o reach 
1~att!r 95uc Water cookini Vlater 95~ W11ter 

3 cm 45 min 37 min 38 mtn JO 
2 cm 22 min 1'/ min 18 min 14 
1,5 cm 13 min 10 min 10 min 8 
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Hence, to reach a reasonable he:.iting time for pasteuri

zation is it neces.=mry to split the tahu piecea, preferably 

to 15 mm thickness. 95°c refers to hen.tint: or the ti!,,> in 

a cooking water lnth, whUe cookin,rr, water in the tin 

ru1uire hea tin1: o l' th:-' tins 'tirectl;, over tl'w fire. 

tw~ttin!' in a water b~tb is simpler. 

If expectini; tli:1t 70 °c in the interior is sufficient, 

accordinp: to this 10 min heating in a w:_iter ln. th wL12 L·c 

Rufficient. For th<~ JKisteurization to have ~my sense, 

the cr-m must be filled up with boiling water after 

filling the tahu and the tins must be equipped with an 

air tibht preGs lid as specified on pace 80 

lwac:d i L tely after he'.1ting, the lids must be fi;.~cd a:1-., tile 

c•m:J pl1.~cd in cooling water. 'rhe cans not to be op1..~nea 

a:::d.n before removing tahu for sales. ':le c.u1 not ;J ~Y 

whether this cooking will reduce the content of protein~ 

to rmy sir;nificant extent, or possibly affect other r1u~~1ity 

factors, but referinfj to todity~ heTti11fj of the can:;, th:.it 

will probably not involve any problem • 

. Eth :_t production intensity of 25 - JO tins p~r hcJUl 

the W't ter b~t th fo:r cooking of the t inc mw~ t be c~1p;tb u.: 

of at le l:; t 6 tins. 'l'he cooling bath havinc a. continuous 

vntf~r flow, mwJt be considerably larger, but here the c·rns 

may be con.pletely immersed. 

12.6 C~npletc Ster~lization. 

!·~illin;~ of all the bacteria and the spores is possit.ilc if 

he:1tln1'. Lo 121 °c: for 15 minutes (1 ). If the product p·..ickae

int: fir:: t tui:; Leen completely sealed, the product mE!y ~d'ter 

sLerili:c.1J.tion be· kept at room temperature for 6 month:: or 

more. 
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Sterilization can orily be done under hi;~h pressurL in an 
autoclave, and a!:~in the tL:ie mu3t be lonr: enough to 

allow the temperature to increase Rufficiently in the 

interior of the product. It is an open question whether 
this is possible without damaging both the proteins anu 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 clown before 

the pressure is relea~1ed. I! not, both the puckagini; .':ind 

the tahu will simply explode. Probably a procedure of 

filling the autoclave first with air pressure and :;t:condly 

with pressure cooling water is necessary. 

Ste:i:ilization of tahu in laree packings does not have 

much sense. If sterilization sho~ld be done, it should 
be done for small consumer packinGs that the cousw:1~r is 

will int~ to pay a bit more for, lillci can keep in his hou::ie 

until heneeds it. 

As far as we know, nobody are yet to do sterilized 
paciw.ginr; of tahu in any commercial scale. '.l'hat factor 

nlone should not scare one off, becauae if unywl1ere ~terili

zation can become a viable venture, it should Le in 

Indonu>ia, where temperature is high and the bacteriological 

environme~1t is difficult, and also where limi tcd coo lint: 

facilities are av::lilable in the trade and in the hounehulds. 

!le will however not immediately propose any commercial 
realization of ttis alternative. Laboratory test packaging 

and ~utoclavin;~ must first be done. 

One m11y than aim at placing slices of tahu, may be 
5 - 10 nun thick in a ::waled and printed plastic bag, con

ta.i.ninc very li ttl1: Wd. ter anu air, hot sealed and there
after heated i~ autoclave. 
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One may do tlle following: test; place 8mm thick wet tahu 

slizes aside of e:J.ch other in a O, 15 mm thick plastic 

bag of sufficient heat resistance. Heatseal with u ~uffi

ciently wide welding strip, preferably under slie• t vqcuum, 

place in a srn;:tll test autoclave. Be sure the p:.1ck Li 

located so that steam can reach the pack from :ill si,:es. 

Rise the steam pressure to 1 ,5 utm over-pres::mre. 

(Corresponc.1-Lnt.: to 1::1 °c). Keep pressure for 9 rninutt.":J 
G 

to allow the interaal temperature to reach 121 C. 
(This require a certified autoclave) If pressure is 
increased to 2 kg/cm = 1)2 °c, still 1 min is required 
which may not be a good idea, allowing a higher ten11H,'ra Lure 

in the outer masses of the tahu. 

The internal temperature may increase about ~l:J follows: 

After 2 min ao0 c 

" ) " 92°c 

" 4 " 102°c 

• 5 ,, 109°C 

" 6 " 113°c 

" 1 " 116°C 

" 8 " 119°C 
II 9 " 121°c 

.~ow decrea::::e the temperature to 121°c, adding compres:_:cd 

air, and keep it for 10 min. (The packing may burst if 

the presnure: drops). Check the internal temperature 

development in a control pack with a thenno element. 
'11lwrenf ter exchange the air pressure with pressure cooling 

wuter. 
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13. PUH'111lb~ PTIOCESSHIG 01·' 'rAHU. 

l''urther processinr_; of 'fahu 'for sales has definetely its 

interest in r,eneral as altemative products that should 

be available on the market in addition to the ordinary 

tahu sold in a water bath. 

Je consider that it may become very viable venture:.; if 

somebudy would like to start such manufacturiri_L~ as tl ;:; i..r 

r;eneral line of production. 

'fhe other possibility, an(~ the major reason to men ti011 

it hL:re, are however the opportunities that lie~; in 

further processing ef unseld tahu b'9tGre it gets too old. 

Further processing does not only involve new ;md Jeu L rdlile 

varieties of tahu on the mtlrket. It also rn.earn.i incro_· .uJed 

shelf life and easier distribution • 

. le will mention the followinr: al terria ti ves: 

I Finn tahu 

II Pressed tahu 

III ::lrnoked tahu 

IV Deep fried tahu 

v 'l'ahu burp;ers 

VI Ready made tahu dishes 

Vll Vi tarnine enriched Tahu. 

:h: pref ere to men ti on :Jeveral al tema. ti ven since dif f crent 

rw:!mlf tcturer:i r:ny choorJe different proces::linc;, deperi <1: rn t 

on the loc !l c-Lrcwno t:mces. 
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;-.lso :_::o!:te of tl1c 2nd ::;t:_=i.L:~e processing r:ms be uone bJ 

r>tlwr11, collectinc_~ tcihu fro::i. <lifferen t tahu manufacturers 

in the surroundings. 

13.1 l•'inn 'rnhu. 

1''rr:ah tahu or unsold tnhu may be p;-essed to firm tu.hu. 

Pil'iH t':ihu is wade by further pressi.nr: of tbe t~i.t1u pi<.:ct;;J 

with r1 pressure of O, 15 - O. 25 kg/ cm
2 

(or ubou t 40U zr; 
on 45 x 45 cm area) 
1rhe preG:cmre is not very high, but rmouch to co,;,pac t. the 

product considerably and to press the water co11tent c~own 

to [tbou t n5 ;:~. 

'rbe product is reported to have a shelf life of 4 - 10 

J::1ys without any refrigertJ.tion or preserva ti vc. 

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 U~A i8 

rcpre:Jented by firm tahu. 

1 '3. 2 Pressed Tahu. 

'J:he only difference between finn tahu and preosed tahu 

i:1 the degree and period of pressir1g and hence the 

compacting of the prcduct. 
Prefrnecl tahu may get a pressure of about 5 kg/ cm

2 
or B.9.y 

2, 5 tons on a 22, 5 x 22, 5 cm press area. Press tiri1e 

probably 1 - 2 hours with filter cloth. The moisture content 

mny averuge GO>~. 

ui:Jhe.1 ·:t~.l j t is' 

ckichen mallt. 'l'ne 

J - 5 week:J. 

Agr.tin the product can be prepared into 

·Jnd jets a texture something like 

~ihelf life haa been reported to re1teh 
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Both finn and pressed tahu becomes of course very much 
more conveDient to distribute and to keep, also because 
of the considerable decrease in volume and weight. 
A simple hand screw press may be used for pressing of the 

products, representing very moderate investments. 

13.J Smoked Tahu. 

Silloking is an excellent method ~f preservation and it 

gives a flavour which most people like. 
Smoking of ta.bu must be based on already finn 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 wana smoking is possible. 
In general has beea 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 
sbeves above again with a controlled limited smoke outlet 
on top. The tahu p:1ecf!s may be laid •• the wire mesh, or 
if pressed in lnrger flake• they :may be hwig. Use dry 
!ire-wood and add up with •awdust for the smoke. 
A tem1era17 drull smoker may arraaged outside, while 
pe:nnanent saok:e ch-bera with chi.mery m.ay also be arranged 

inside the building. 

13.4 Deep tried Tahu. 

Combined preservation and preparation e! day-old tahu 
may be done through deep fat !ryillg. The aermal •ize 
normal tahu pieces first to be put uader moderate preasure 
for 1/2 hour to drain water. Thereafter to be placed oa 
a metal mesh frame and iluneraed in eoeking oil 190 °c. 
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After 1 /2 minute: th0 tahu pieces will float and becouie 

golden brown. Turn arowid on the other side for ar..ot!ier 
1/2 minute before lifting out the frame and place the 

tahu on cooling racks before packaging for sale. 

1J.5 Tahu Burgers. 

Tahu mesh, broken pieces and tahu with a poorer appearance 
may not be fit for any of the above mentioned processings. 
:~uch material, if reasonably fresh, ma.y still be used to 

make tahu burgers for sale. 
Tahu burgers are very popular in USA a.a a snack put i.ato 
a bun sandwich with fresh vegetables as a vegetarian 
hamburger. It is difficult to say whether the product can 

become popular here. 

Wash and press tahu pieces in a cloth until fairly urJ. 

Iilesh cotlrsely and add in ingredient• as may be pref erred fer 
taste. In USA is preferred per 1 Okg of Tahu mash to ·-1C.ti 

100 gram grated carrots, 50 gram whole roasted susw:: :;,:eds, 

150 gram Kambu (a sea weed) + salt and binder. As Linaer 

may be used 75 gram grated glutinous jam or pesaibly 
cassava flour. 
The ingredients are Hlixed t:md fonned into discs 120 mm 

diameter, 10 nun thick. Deep fat fry for 30 sec each 
aide in 170°c oil, cook and wrap. The burgers may not 

last well until the next day wiless refrieerated. 

1J.6 R~~dy !!! ,_~e __ Tahu dishes. 

A range of ready made tahu dishes can be prepared and 
distributed, fresh, chilled or frozen as the 1:1ituation may 

be. 1'1 resh dishes will normally not last for many hours. 
We will not give any prescription of such dishes, but 
rather refer to avaiL.1ble cooking books ( 1) apecifyint:: 
a range of pro<lucta fit for centralized preparation and 

dintribution. 
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Such dishes should comply with local tastes and foou 

habits. Examples of such products may be: 

Tahu/Egg stilads 

Tahu/Fish salads 

Tahu lemper 
Tahu pies 

'fahu coconut cream Bars 

Tahu Puddincs 
Sundry Eakeu Tahu products 

Tahu 

Tahu 

Cutlets 

Bu.by food, etc. etc. 

1).7 Vitamin enriched Tahu. 

The possibility of adding vitaruins to tahu is not a 

question about preservation or after-treatment, LuL n 
question about increasing the food value of tahu in ;;~:ieral. 

'fahu is one of the major staple foods in Indonesia, a.ud 

a product one rely on as basic source of proteins anri 

other important autri tieata. '.l1ahu has a reanone.ble 
amow1 t of Rebofl<lvin and other B-vi tarnins, but is not rich 
in A and D vitamins, that in general are minus factor:J in 

Indonesian food. It should therefore be looked into 
whether A,D, and some B vitamins !'lhould be added to 

Tahu in general. 

It i1: of course a major considera'.;ion, to which ext0:n t 

the Vi tum ins will be preserved in the tahu an Li be<.:OfJe 

of value to the hwnan body. May be could the vi tamirHJ best 

Le :.tddetl in to the interior layerfJ of the tahu bef or(: 

pre:rn iug. 
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We can however not ;;rn.y how w~ll the vitamins tht~n can 

b(: distributed und how much will remain. 

r.;uy be can vi tarnin additives more easily be used 
iu finn or pressed tahu, but to be of widespread 

w~lue, it 3hould b~tter be added to tahu in gen.1::ral. 

lie cun here hence only propose that further stuui.t:u 

of these possibilities being undertaken. 

The possibility 

looked into. 

of udding miner.:..1.ls may 1:.1.l:Ju be 
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14. USE OF 1.rHE OKARA. 

Ckdr:.l ls the residue in the sieve after sievin6 off t!1e 

soymilk further used for ta.bu production. 261G of the 

original ~ry matters in the bean remains in the okara. 

1'7',~ of all the proteinn in the beann, and. it is tht! 

iao::Jt useful part of the proteins, r12main in the ok::J.ra, 

lUlJ ::.;o does 29% of the :.wllds. 

On ciry weight,oko.ru contains: 

24 % proteins 

8 ~:0 fat 

19 % fibre 
49 ~~carbohydrates and minerals (probtt.Lly 

respectively 34 ';~ und 15 ~~). 

1.rocether with the othc:r nutri tients it compares us 

follows: 

'.l:able 11 • 

NUTRI'.l'IVE CONTENT OF' OKARA COMPARED l'/ITH OTHiR FOOD. 

Dried Soy Nheat Rice 1lai~e Dry 

Cun tl!nt Okara be1=ins in.ilk 

._ r· rote l!i:J 22 38 13 7 9 25 

- l•'u. t 7 18 2 1 4 26 

J0ybean 
oil rn0ul 

44 

5 

~ .F't hre 17 5 J 1 2 0 6 4Vli i... Carbobyui·ates J(J 24 70 80 70 

i- r.:lueral:.:; 14 5 2 1 2 6 6 

Hence, it rcrnain:J a:J a i1rutluct wl th very high nutri•ive value. 
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'l'he caloril'i~ value Li not very high, and the cor1ter1t 

of digestiole proteins is higher than for 1ao~•t other 

feed. The fat i:J of high quality, mostly urrn:ttur'.lted 

f1:1tty aciJs, and the fibre consist in a form useful fur 

the human digestive system. The product can be useJ fur 

protein enrichment of hwnan food and provides fibre which 

presently is an important ingredient for better function

ing of the hwnrui uigestion system. Fibre is in too 

li1,1i ted proportions available in modern food. The 

lllineru.lr; of the okara first of ull include Manganese, 

copper, pottasium anci phoephours, all needed liy the ~ody 

in limited quantities • 

• ~:3 okara occurs froHl local tahu production, it is not in 

any way prcssed,auu therefore contains huge ! .. unount::> ,)f 

water that nlowly sieve,; off. 

If pre[Jsed in an ordinary screw press, the okrtr'l my 

contain about 24)b dry mutter ~:md 76~~ wu.ter. If prt.:.; :(~d 

in a raore mechanic11.l wrty as indic1:1t 1:·d above, t1w w!::d.1·r 

conte:nt can become vecy much lower. 

l'reJeutl., okar:..i. iH muinly sol<l in a wet, t.x. tt;n:Ji vely 

perishable condition, as cattle feed, collected by the 

l'a:rrner:..; frow the various tahu manufacturers :....:. t a v~r;J 

modt:;.:it price. :.:>ornc of the okara in waeted and some very 

liml ted qu:..mti ties are used for oncom production • 

.'ie will indicate tl1to following potential une:J for tLt.; 

f u l Lire: 

I To Le further pulverized to very small p<irticl<o:s 

F1nd remain in the 1ahu 
fl To ~et a better organized und increaaed use b1 

uneorn prouuction 

III '.l.10 be mlxt:d ~nto tempe creating a. special 

l:om1m.ct tempe qt..mli ty. 
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IV 
v 
VI 

VII 

•ro be used (by others) for production of suJ~u.g;es. 

To be used for m~ufacturing of crcl.clcers 

T0 be used by bakeries as an ingred.i.::n t in C'J.K:tS 

a.nu bread. 

To be dried to okara flour (to be U;Jtd :i.n the 

house-hold and in organized protluction by others 
for sauce rich@:n.ing Gr for making products as 

specified above). 
VIII To be dried and used us an ingredient in poultry 

feed. 
IX To be dried and better orgu.nized in the w.w :l~> 

a feed for cattle, pigs and otber 1.s.niw:l l ::. 

As indicated, many different uses of okar;:i are 0pen. 

'l'he availability is also so great, say about 150.000 t•)r~s 
unnuet.lly in Java, that different outlets will te reqllin:d 

also in the future. What may fit for one manufu.ctu1·L!' in 

one place, may not be fit elsewhere. 
vn the different U•:H-'3 we ClUl corrunent a:J follows: 

14. 1 =L;.;;c~' t;,.....t.:;.;1;,;.1 t:=,:;.· _.;;.o..;.;k;..;• 1;;.;r;..;·a;;;_;.r.;;;.e~m;.;;a;.;;i;.;;n;.....;a;;;.-s~.;;a;;;n;....;;in:=.1g~r-e=d-.i.e_'1_t_. _...-..;.-_Ll 

Tahu • 

..'.. t i.:J pocsible to rnarl:c:: tahu from whole bean;.;, :.i.nu t .. •._ 

::1l~ tbod i.J corrunt::rcially used among others l>y the l'<J..:-; l.:. •·,'"r 

:joy lKlirJ' in India. 
1.rll(: raethod. u:;c3 100~~ of the protein of t11to: L(: ~L .-:; '•·' ,,, 

·~1:-Jo r1:.: cvver:.:J <39/~ or the solids. The soy milk, '-'"': 

tbl: tallu beco1111.;:J fully amooth and any remaill<l:;r of t" ·-

Le ... n:J c ... m not i.Je traced. The 111ethod howcVi:""!r re.1i1 i ~ ·· :.i 

slightly J.if ferent processing with somewhat higlier 

invt·strn~nts. 1''ir:::tlj the ue,ms must be dehullud, :L1.ol vi(~ 

eY.pect ti.a~ it 1:1a., be po:rnible to liO this after soakir1i:; in 

thE: nu.1:;e ;1a:-t u.s for t..: .. 1pe, looseniug the hull wi tb a :;irr;ple 

roller i!mclii;w, •.unl thereafter oeptnatinr; the hulLJ. 
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:~econdly tlie lJe::.iH3 will be growid with water. 'l'he or(1inary 

.Jtone mill, however will not be <J.ble to grinc:. fine enough. 

;;. Rietz disint;.;r;rntor (model B1· 6-K 115, fitted with a 
• screen with 0,02) perforations) is know to be U:::H~d. 

'i'hc mass is beinl"~ rwi through the grinder twic12 wi tl1 tl1e 

..;oliti;J limited to 10% in water solution. 

,\.fter this, the mu::;s i::J hetlted to 85°C and run t!1rou;;h a 
•) 

Gir:tple homogenizer, pressurized to as much as 250 kc/ cmL 

by ti pump. 

This will prenumably be sufficient an a masa treat1.11::nt. 

The method will probably prove economically fuvourutle 

compared with the existing methods and it will re!.ml t in 

a reduced import demand for soybeans. However, incrt-·ased 

investments are required for the more developed grin 1icr, 

the pump, and the homogenizer. 

The maintenunce demancl will increane, and further skill deve

lopment i:-:i neces;;;ury. A few uncertainties exist anu w1..; 

can for the time being not recommend anything else tim.n 

duini; some further re.search b:..i.sed on the above for full 

cl.lrlfic,1tion of product, process and economy. 

Cl'h(;; method wu.;J originally patented. Please rf:f er tu 

referred li terat1..&re of Kuntz, Nelson, Steinberg antl Wei 

for further detail3). 

Dnprovctl und Innre~~ed oncom production. 

Lm1;orn from ok:..1.1·:A i:: :_d.re:udy Hlt.-1.de ina limited scale iu 

Jak::1rtd, Lut tlie procc0::1 an<l the product is not well known. 

'l'!i(; 1n·uc1uc L Li not 111anuL_h:tured ut1der especially dev•:l oped 

co1Hli tion:.:; r.-uHi prc . ._,1;ntu. tion of the product on the 1aar·lu.:t 

j .; not :Ju advanced tli·~ L it gives bigh cL:wu coi13Ullll:r.; the 

ru:ct·:J.~1.1ry cur11idc.Hcl:. '.l'he product is therefore malr1ly 

con;1wnco b,)' tlic· porest people. 
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The product is pre:1ented at a very low price. For tnut 

rea.'.Jon people tenu to think that okara 0Ec01:1 is :wue 

sort of 3rd clas.J food which at le:..t:Jt serve the purpo:ie 

of fillin._; thl: ston'lch or starving people. 

l.uthi )w could. be rnore wrong. Okara oncom cont.·linS pr0bacly 

as much proteins as tahu does arnl the proteins are c.i a eTea 

better composition than in tahu. The content of fat, 

fibre, and miner:J.ls is also much higher. 

All to~ether the nutritive value is higher and it c0r; t:J.ins 

elements of even higher importance for tl1c 1Jo:..ly b~LJ._,~ir11::. 

Prtsently the prouuction goes as follows: 

1. 'fhe wet fresh Lu:: uf oka.ra from the Tahu 11mnufa.cturer 

in placed between 2 board-ple1.tea in a simple 

rnec..:hanical press, St·rved by a 10 ton hydraulic jack. 

Some water is pres;Jed out, (about 10 liters froi.. <.~ 

7'.Jkg bag}. but pre::>wnu.bly, the product does not 

., 
' . 

beco: .. e w1 t'iry a~.i could. ue deaireable. 

2 - 3i~ of dry cassavaflour is mixed in WJ u. oiu._.,:r, 

where·-lftr:r tht: product is dry steamed for 1 1 /'1 !·uur:;; 

in u.ri open oil drum placed on an open fire, tlic ~•team 

pR.s3ing through the okara from the bottom of tiit: 

<lrwn throudl a perforated dividing bottom 20 cm over 

the bottom. Petrolewn fuel consumption ia 30 1 i ti.!r/ 

day for 4 drumr;, = 8 bags of okara = 4fl0 leg on cum. 

J. After ::;t1:a1iLLH1~, Lliu mc:isn is plastered into UOiilt:' .'iCJu•J(;n 

frt.llu~s, plu.ce<l ov1:r an olJ pla:i tlc foil on a. p1uted 

b~rnbu f r:.J.mt;. 'l'he f rawe id thereafter removed and 2 

"plakats", 25 x 18 x 1,8 cm, remain •n the plastic. 

800 pieces are made per day, 0,6 kg each. 
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4. A:J a f ermf:n L1 tlon starter, some on com from la.~i t days 

production is :Jpilled on top and the product is left 
to fenr1en t in the open· air. After 1 day the vlu.ka ts 

are turned upside down. After 2 days the product is 
ready. It is still a fairly loose cake. It ln;..; 

grown in volume and is covered by a partly reu, 

partly grey mold. 

). 1.rhe product 13 now retidy for sale. It will Lt:: :.;l)lcl 

between ) and 8 A.M in ~he morning, brought around 

on an open bicycle frame, still remaininl: on the 
same plastic covered bambu frames. The sales price 
is Rp. 40 per piece, or Rp. 67 per kf2:. \'/hl:\t LJ 

not sold at 8 a.m is thrown away. 

·rhe economy of the production may appear about u.~:; f ullov;a 

vn 'J. daily base: 

Daily lnpu ts~ 

8 x 75kg bac3 of okara ut Rp. 1.000 

)0 liter petroleum at Rp. J.500 per 

= Rp. i.J.000 

20 liter = 
~? kc ca~sava flour at Rp. 200 = 

Excharge of plaritic, bambu frarnec etc. -= 

aent of buildinc, maintenance cf 

l~p. 

ftp. 

Hp. 

5.250 
~00 

J~O 

bicycl<:, equipment, etc. - H.p. ·1.1100 

Wai:_c!1 to 3 f'arnily members at Rp.2.()00 - Hp. f~.000 

~duct :nle:;: '(51~ of 800 pieces at 

np. 40 

Profit 12,~% 
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At least JO such industries exist in Jak:irtu., µroce~;nlnt:; 

rnay bt: no.,1ethint; like 5.000 tons of okara or about 5~~ 

of the total availability. Making an improved prouuct 

with I.ill improved presentation, reasonable possibilitie;J 

mu:Jt be considered to exist for increased use. 

tlLay we propose the following: 

1. A proper sLirtcr culture, "Neurospora" as i~ 

suppoued to be, to be used with frequent intervul3, 

not always only using old oncom for feriaentatic.;u 
st~rt, wl1ere obviously the bacteria culture as tLme 

goes, get mixed up with other bacteria, probably 

not all very desirable and healtly. 

') 
'- . 

'fhe bacteria cultures to be lsboratary tested with 
retisonable time intervals. 

An improved biuder, or increJ:H~ci volw:•e of bino1;r 

to be trieJ. out. 'l1he f ermentu ti on :.; ttirted to i.JL 111.i.xed 

into the Wiss :-1.fter some cooling, and the rn~:i.:rn Lu 

be better pres~wd into larger flakes, po:rnil>ly re

pressing u.fter fermentation, cuttinc; it lnto 

~;uitable squares and individual packu;:_::ing, probably 

in plastic or in briefing printed paper. 

J. The product during packaging to be placed directly 

into u trarwport/distribution container an specif led 

on pat;e 91. 
Expecting to cool tlw product from 30°c to J 0 c, 1 kg 

of ice is re~uired per 3 kg of oncom. (If not 
distributing bnmediately, the ice may after J - 4 
hours l.ie exchanged with maximwn 7, 5 kg fr(;zh cooled 

ice anli 1wi.J Ll.:m lust for J6 hours coolinlj at J 0 c. 
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4. If buying the ice, about 150 kg may be required 

per day for cooling and preserving the 480 kg 011com. 
At a price of Rp. 18 per kg,tha.t amount to ~iJu1..1.t 

Rp. 2.700 per day,or almost J, mill Rp. annuall~·· 

That will still be economical getting ~icrcased aalec 

of better products
1
and saving the spoiling may be 

of oncom for Rp. 7 million annually. 

·.le will however rather recommend to bu:;· a sm•il.l 

freezer for the ice packs. The freezer may nee:u. 

space for about 250 kg or 100 x 2, 5 kg ice pa8k~:i. 

1rhis may possibly best be arranged with 'lll in.su1.,, ied 

salt brine cooline tank served by a 2 HK co;npl't:J::wr 

with air or water cooled condensa tor unco. evapora tur 

in the brine tank. 

Available from a small scale industry manufactu.r~, 
:JU ell uni ts may pOS:Jitly COS t under np. 500 • 000 :t.:1d. 

proviue ice freezing at lower costs. 

5. Some furthe:r on com industries to be plunned ana. 

v. 

e:it:.Lbltnhed,, Letter organized, and under more 

sanitary cond.i tions than thos(; already cxis tit!(=• 

An lni\,r~aation campaign for increased use cf onc:om 
to be s ta.ctc:d, infonning about its nutrition v:.tluc;J 

and gi vine recepieo for good. dh1hes. 

14.J lJ:.:;e the Okara for Tempe manufu.cturing. 

ln fact, sever" il pou:Jibili tie8 Axi Cl~ for rnakin~~ tempe 

frou olcu.ra. .Ju car. i11ention the followinr;: 

Pu:n; ok: tr''L '.L'cmpe 

Ordinary tcmpc :.\dded okara 
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'l'empe fro1:1 lJrown rict.: + okara 

•rem pt! -.vl th whe'l t + okara. 

·rhe 'rempe production book (6) says about the flr.:;t 

mentioned, that okaru tempe is an excellent product. 

'.fhey mention that for a good result it is very important 

to use well pressed okara, whose moisture content ln.s 

been reduced t~ below 80~~. They further say that this i'l 

an exceellent source of dietary fiber (14,8 ·;~ on dry 

weight basis), protein ( 32%), oil ( 20~~), containL1L; hii~her 

quality protein und µigher protein efficiency ru.tio 

(per) than whole soybeans, full fat soy flour, soyrnilk 

or tahu. At least one commercial American cot11pany Hnkc'.s 

the product on a regular basis. 

[lather than reconm1endine; the ti..ihu manufacturer3 to rn'iice 

okara tempe, will we propose to arrange with tempe 

m:_i.nufucturer!l to buy the okara and use it in their 

production. 

"Soy:.Jtl(!es" L t 

'rhe "Tofu & Soymilk production bookn describes this 

products developed in America, as the simplest and bent 
wu.y to utilize okara. They say that the product ia 

pac!ced with nutrition, can easily be produced in lar[~e 

qwmti ties, and refer to aeveral companie3 doing oo. 

'!'hey g1ve the following recepie for the product: 

1 3 1 i ter okl.:lra 
? 11 wheat genn 
5 11 whole wheat flour 

3,J " nutritional yeast 
2' '.) II Oil 
1 " ~1hoyu 
O, 2 11 orecano 
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0,2 liter prepared mustard 
0,2 " garlic 
0,15 " allsprice. 
o, 12 " salt 
o, 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, JOO nun long, open in both end:3, rolled 
up of a stainless steel or tin plate with along-side lock 
(see sketch). 
Place the moulds upright, ends covered with alwniniwa 
foil, on a frame above 50 - 80 mm of water in the 
bottom of a pan. 

;]tP.am cook :..1. t a trnospheric pressure for45 - 60 minut·..:s. 
Open the tubes a-long-siC.e, slide out the aoysu.ge, c~t 
in 200 gr11m <lines, and close into a printed plustic 
bags ready for sale. 

Tu serve they arc sli.ced into thin rounds und fried in 

oil on both sides until crisp and golden brown. Tliey 

mo.y possibly be served like breakfast sausages with 

scrambled tahu,ust-d in sandwishes or piza, mashed and 
used like a vegetable pate, or sDnply served with 
;3 teamed rice. 
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.ic will reco1m.1end initially to do ::.ome test iaanurac

turinb of the aoysage:J and nee how they can be liked 

in Indonesia. 

14. 5 Okar:J. in baked r;oods. 

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

this hu.s been used since many years added to wheat 

flour in production of ordinary bread. 
It ble~1ches the yellow pigment in wheat and nm:~en brt:ad 

·•1hi ter. It improves the texture, and helps the bread 

to keep longer without adding of chemicals. She recommends 

it as an ingredient in bisquits, soups, gravie:J, atews, 

slimming and heal th food. 

Shurtleff & Aoyjagi (1) specifies ok~ra used in bukerics 

like bran
1

to u.dd natural fiber anC: protein, to giv2 a 
crwably texture to bread, muffi:m;, brownies·, fuC.ge, 

cookies etc. 
Comp;:.i,red with full fat soy flour okaru is richer ir: .. ·.'...lire 

:,u1d raineraln. It is not .· wilik:ely that okara muy L~: a:J 

well, or po;:rnibly better suited for these purposes Luun 

full fett GC.•Y flour. 

Initially we w.i.11 rt:commend. to discuns the matte:r 

with leadine bakeries and bis quit manufacturers, art(; ttie:re

uf ler to uo some te8ts. 

14. G Olc·.n·' a;: iu·-redient in other food. 

_Uk·.LI'ci. tni.rL.:,c~: 'l'u cont1_~in (1) dry cooked brewn rice, 

olcLra, c·1rI'ut:i, or.ion::, r,11rlic, whole wheat flour, Cl•J'rt 

uil, ;Jl·iJi\1t1t~ :1ebl.;, ro0lt~d oalu and uult. 
l..i.r. and purt:~ /1t::ll uni~ prt!ss into gisco and freeze 
inunediately. 'l'o serve, balce at 175 C for 40 minute::; or 
dee[J fry in oil. :;erv<~ be tween halve buns with tr:Huning 
u8 ~i snack. 
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Other po.:JsiLlt: U;>e::> include: 

Ok·1ra crackers or (baked with a binder) 

Okara & Vegetable saute 
(;le:.J.r.'.l in so.Li.ds 

Party mix with ok1:1r:i, nuts, swlflower seec;;, 

shedded coconut, rasins etc. 
Okara r;ranola, and okara granola canC.y Ln.r 
Okar:J. an rnie or eparghetti. 

~uch uses can best Le developed and promoted Ly manuLi.c

turers in the re3pective mentioned trades. Initially 
the cooperative shoulu look at it as their task to 

enc."nr,:ige and assist the different manufacturers in 

the respective developments. 

:Jee the book of Tahu (8) for further infonnation on 

okara food products. 

Okara flour. 

l'rouucts au rnentlorJc:d ubove cttn most of them oLviou:.;l;i 

i.0t Le nnue by the tahu manufacturers thems~lves. 

Ok.:..1.ra rn1:J..Y be uaed u.s W1 inLredient by existirlg manufac

turers or ci vc background for new production. It i.::; in 

rn-my cases possii:.>le to use oku.ra as it is, but in HIJ:J t 

C;l;;c3 it will be tco cwnbersome becaune of i_ tf; short 

:Jlie:lf-life. The olc.1.r:~ must therefoJ·e Le dried :i.nto 

floor. 'fi1at r10.y :Jc done by one induntry loc~.ltf~d adj'..cellt 

t0 a clu.~1 ll:r ol' t,, ;hu ir1:.1.nufae lurera, but probably aa ·:1cll 

by the tu.hu fll:..iiluf-lciL<rer;; themselves. 
111hc 1w..:.t1u i'ae LuriuL oi' ok·u·a flour involves: 

1. rre:;;,;Jn;~ out the rc:c1t liquid contt:nt 
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'Jry in.:: t.J 13~; moisture content or li.:s» 

:..;if tine. 

:\.; de:;cribe;.d i:~ ;::ir::i 9, pres~Jin(; of okurn 2l~o~ld in ,11 

c .l:Jt:::> be d.oue to recover the soy mil~c fur irl~r0useu L:J.hu 

y Leld. 

One shoulu not atte;::pt to dry the ok<J.ru w1h:n:> it i ; !. ~r3t 

pres8ed to gc:t the water content down at a reascn'lble 

level. The econowy of the flour production i:1 <..kpc:r u . .i.!·tt 

on the pressioi: efficiency and the remainint: 1 •• oisture 

content after pres::::ing • 
. 'ie may J.urinJ; the Llryinc; proces;; need to lower the <1:i Lc:r 

con tc:n. t .from something like 60;~ to 13%. ~ho. t me: . ..1.n:J tH.:.l t 

for every kg of product, 1 ,2 kg of raoisture must be C\'._t

porlited. The energy required for this amowits to aL~)ut 

650 kcal/kg moisture. For petrolewn at Rp. 17'.J per ::~_:, 

11. 000 kcal per kg und 60)~ efficiency, th:...1. t woul<.i cost 

·t1Jout 17 Rp./ke dric:<.i flour. 

1 u4 lq_-; of okara daily would hence require 12 ll tcr 

r,etro1uwa per day ur Hp. 650.000 unnul'llly • 

. IL: will rillier rl:COHu:iend to use a dryer on u he" t pwi.p 

t;.J.:H:.i. Culcl11..1. ti on u r the dryer, as we can propo:;r: it, 

ancl a :jcetch of it ls shown in the continuation. 
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'1'lw !lr~ •. r c:u:,:1 L.: t of a vertical drum wi tb a conical 

:1crL·en i,_.._,ttu:~• ·uH1 :1 lid. 'l'he 0K1.1.r:.l c:.,u LL :·illeci : .. L, 

thv ilrulll a:i ::1)Ur\ u.1 it e1;1erge:1 and c1u1 t11.: ·.:rair1t:d L.1.i·uui)1 

thf! bottu!i1 wLcn dry. 

Air circul·,te:J throuch Utt: drwn frou outtu1.1 to tu;:, ·u!ci 

passe:J throujl'.h a screen u.nd a filter to pro Leet th: 

equipment from du:1t. 

'rhe ;;i.ir circul•1tes over w1 evuporutor, u. circulatinl: Lill, 

und a couden:;r;.tor, before ac-J.i!l beint!,; p:J.s.ieu back tu till: 

oktira in the drum. Uo exchange of air w.Lll t!ike i·l·v:e. 

'.'lhen hot, dry ttir L1 p!i3sed through tlw okt~~:,1 it ·:.ill te 

moi:Jt and cool. When further passing ovi'r ti,e ev L[1vr•ttor, 

it will be further co0l·:d and moL:itur1c will cutt•i.:11:;t1Lc 

and oe uraineu. 'l'he . .,;ondensation releu.:Je:J heat L:tck to 

the :.;ystem again. 

Before pnsdlng back iuto the dryer ~lt;t1in, t:"' .. 1ir w: l l be 

reht::ll. ted llll(J lwtice Le come dry. '1'he hc:.i. t tJ.a L w:t.J drained 

in the evaporu.tor i3 led back illto the sy:.Jtem a.1,-,ir. j_,, 
the condensator. The energy conswnption of the :iyst.-:m 

will therefore be very limited. 

':le cxpe..:t that the ;1nnu·J.l ener.,-,y cowiur:1plion ;1ilJ Li· 

l Lmi tcd to :_LLou t, 1. Kvvh and cua t a. Biit..1.l l f rue t Lori 

comp11rcd wi tb u d l'.Y" r buu..:c.i on heating. 

The major component!l nf t""P. dryer are: 

the drum with screens 

the circulation f~n 
the compressor, condenc:·it<Jr, :.rnu t:v11po1-:t~" ,. ·1:; 

in n amnll air Gun•li tiuner. 

'.'le t·;q;e,: l that .i. t mn,y be puuaible for a :.Jmu.11 scult· 
1.nc!t..: try tu ilt'ill'-d'!lc ture thl:; unit at a total cost it: tlw 

rw1,~L of Hp •. ,uu.000. 
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!.taintt:n ,llcE: .tn<: Opl!ratiOll CO'.JtS lllt•Y '..l.11 tot,ethtr Wl•vw.t ~J 

les::i tlw.n Hp. 50.J.uJu p._,1. 
Sellin.--, :_1bout )v t0r!:J p.a. thL1 re:Jul t:1 ill i•l'-',-c!J::ir:t: 

cu::it or' not ;,1011. tli~Ul 15 Rp./k1:• 

Selling the product e.tj. at a relisono.ble price of 

Hp. 100 per kg, :m extra annual inco1ae over 2 mill Hp. 

will be creliteLl. A pilot pllint should fir:; t l:e 1a1itle, L-•l.•,u 

r1nd protmbly mutiifit>tl llefore we will rcco111111e1uJ tlit: v:i1·iutt:: 

1mmuf:1clurer'1 Lu i11:1tall tla• 11ry1.r. 

After co1.i!Jlt: ti111 i.lw Le:J t.i11i;, th1~ dryer shoulu tie r.1a1.ll: 

by :Jnull scule ratltttl UHillUft:l.t:turiu!£ projt.:t:i;; i'or :3c~le tv 

the tahu mwiufacturers directly ano through thr:: vc.riou.1 

cooper11 t l ve3. 

'l'uble 1
,, 
"-. 

CALCULATION DATA FOR THl!: PROPOSW OKARA Dil'il::R. 

'fhe ui r i.;oudi ti on» at the var iou.-J s tB.ge1J in the dryer: 

Piual Air Air Ht:•.• t; Heal j If •t L from 
Templ:- l"~:ois tu- I..oi:J- Content Re·1uin: Cor:1ic:1'1 tion. 
ru lure re tu re rtry 11ir lilt'! j t 1Qr 

•'' kg/kc kc:tl/kg Ev:qio- r<.C~Ll/iq; ,~ 

r'1 t Lun 
kc:il/kg 

Air cooled 
throur,h the 
evttpora Lor 80~ 100 0.006) 1.8 - '). 1 

;,_L l' he'1ted 
thruu, ;l1 tlw 
.,;.Jen:; ;Lur ')(;OC 10 U. UOu'i 12 ., • 1 -
Air ab3orbed 
moi;; t,urr: in 
L:!t: ol' l l'I ~ ;~~,oc fl() U,016 5 '') - -
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Di,1.ag Requireaeat: 104 kg ekara coatai.9.ing 6()j, or 

a•d1tioaal 125 kg aot•ture. 

Dr.rug time : 6 .lleura 
Required dr.rillg capacity; 

Required air circulatioas 

12~~ • 21 k1 moi•ture/hour 

21kg water/h 
0.0095 kg water/kg air x 1,29 kg/a) x 3.600 eek/h 

:a 0,48 a 3/aek. 

Dryer drua dimensions: -.1-.o4..._k_,g __ r--_ • 175 d.ll3• j)iaaeter 0,8 • 
o,6 kl/a) Height 0,35 a 

ilr apeed 1a dryer ~48 a 3/ aek 
0,5 • 2 • 0,96 m/aek 

ilr apeed 1.Ja pipes, 150 aa '· 2.65 dm2 ~80 liter/•ek 
,65 dlil 

= 18 a/eek. 

Calorific requiremeAt 12 - 1.8 + 5.1 :a 15 kcal/kg x 21kg/h 

: 315 kc&l/h g.ro••· 

El.power requiremeat 315 kcal/h ............. .--."""""..-...--- "' 0, 16 Hp. 
2.000 kcal/hp 

A medium pressure centrifugal fan is required. 
The exact required air preadure must be detennined 
throug a teat. 
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14.8 All illgredieat in Poultq feed. 

Olcara aleae is aot aa ideal peultry feed. The proteills 
auat be balaaced up with uimal preteba, probably up 
te 40%. Ala• oaloiua aa4 ribovflavia aust be added. 
Merri••• (7) refen te auaereWI experiaenta aad ••Y• 
that seybeaa eil aeal gives excelleat results when uaed 
to replace at least ••• half ef the aBi.mal proteb needed 
to balaace rations for chicks, grewillg pullets or layillg 
beae. He also eaye that aatiafacter;r reaulta are 
geaerallJ secured whea ••1 beaa eil aeal replace• a 
ceaaiderably larger ••rt ef the feeds of aaillal origin. 

If a too large proportioa of aey beaa eil meal is used 
1a the starting mash fer chicks, threuble froa "paetiag 
up" may be experieaced. Hewever, whea great care is 
ttJcen te supply preper aaeuats of calcium., preaphol"\19, 
aad ether B-ceaplex vitaai.Jla, reaaoaably good egg 
prod~~tioa aad grewth ef chicks caa be secured also 
whea ••Y beaa oil meal replace* all the fish meal, scrap 
er taakage ia usual rati•••· 

Raw soy beans or evea coeked whole soybeans are much 
leas satisfactory thaa aoybeaa oil-meal !or poultry. 
Okara it already grouad, it cooked, contains pl"'teins, 
fat aad oarbebydrates as soy beaa eil aeal do, the 
content et aetal is hisber, aad ao is the fibre coateRt. 

Oae aay expect that okara in the principle i• as goed 
1a peultry feed as eil aeal ia. oae caa however aot 
automatically draw such ceaclu.aioaa without f11'9t 
carr;riag eut tests uader aoieatific reliable conditioaa. 
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'!'lie proporti·•:1.• .tuc: lr11· <.;Or!.pO:Ji tior1 ot .;,,. L'<•t.-Ll wil 1 

LUlder :.ill ci rcw:1s tuHce;.; Le difl'.eren·. l>e1.;11 .. :ro· o:· L " 

dlffere•1l 1•ru,.urtio11:; ot' protein~• will mirn.:r.la • 

• i/.:: c:u1 fo1· cl ~itart the rt fore only reconui•end to e:J ~11;, l i..~;h 

te;.;t:;. Orn: rnu.y possibly al30 fi111i out that the ir1crt-

1.t;;ie<.I co11tei.l or fibre is not very fttvour1:1lll•.: rur pu • .1.tr.1, 

and that th.:: conter1t of okara in poultry fe,ed tli,::•;ture 

mu~; t lie llmi teu. 

14.9 Okar.-" 1:3 fe:e.i ror 0 trier Ani1111.Li. 

l'ruper cookirq.:, :ind milling of :Juyuearw L:-.:n_-:,J"':; t ::,. l"e•"d 

value ;::rc:atls .fur nun rLUuin1:1.nt animals 11.s .J1·1i.1,e .• :11: 

poultry, while it L; ll:ss i!!aport'm'~ for culi'!:J ·.mt~ :0!1ee_p. 

,/hilt:: tilro.~1)1 co0;.i11,•: ('{) i:;retttly irni,roves ti . .: .3u~. L,,, '·· 

protein for nun rumimmt:J, too high he_i.t O! tuo prolonged 

co0kin1:; re<lucL':: thl: v"i.lue i-ecnu:.;e l t 1l~::; Lr0~·;3 ur ;., , .. : 

unuv,•ilnl>le ly:-iine or certuin other ,uuino 1-ici,1:J. 

one of ttk be;> t protein supplC;'tents, Becau:;e c.f li, 

c;-:cellent qw1l'i.ty of protl'iuu it .:::.in Le u:J•·li even ·1. ·1 

d:Lry cali :it:utur witliuut tmy w1imal prut1.:ia :Jc.ll'i-'_;._.,;,1_:,t 

:; . .1cJ, 1:; i..;:.,'. •. ;:·~i:,1: .. .i.li<:. 

l•'or :1het:!J :JO.Y Le;m oil rat.:111 i:; eqt1ally excelJ.en t : :; t ::u 

i:; lul Ll·•:L, -1!.l<' wiiult· beti.lls. 
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(,ts !"01· ok,.1.111.) •1t:.:JcribcJ. 1:1~1 the h..:ut lli CJ.ll co111111on ·r·u l.cin 

:;uppler;«:n t.; u :· pl:utt orit~ln unc: i;ivc!i excell1_;:; L :·e.:'.• c i.:, 

:.d:-iu wh-=n wH:d. ,3 tile only prot.ein Jupplemeut w:,en c.:i ~ Lw:\ 

1.t.11li pbo~1ph,1rua i:; ullded. 

•rhia cd.n ue t.di:u1 uu a t',uvll int;ie:.1.tiu1t ul U:e vtilLtt: •Ji 

u<:·tni or dri1_;1~ u:.ui·u, ilui. a:; ~;ho.vi1 ir; tt,l: L:.1.'ule un kc;:e 

105 tlit: cont.::ut of okar'1 diff;.;r ::;0;1:1.:wi1.1t. frv.i• tiw .,.,·.r;.;nt 

of :J•.>yLc-.H1 oil i.ieal. 

!Ie11cl: correspu:111L.t;ly hit)ler qulint.i.tie:.; :;huu.L•.l Le L·.·-:'e..::ted 

to UL: rer1uirel1, :_ULU ;.;olllt: feediti;~ teJ tJ !rlij [;(, rC-!Ui1·,-...: to 

confirm tbe 1·e::>Ul ts. 

It :t}'lJC 1r::i otivi1iu:.i that the ok~u·:1 ha:; :t l:.i-c)'"r Vcthl<e .-J.:; 

uai;.1:11 fel'a tll'm .vrnt i:> ret"lectcd i:~ the tudu.y.i 1;1::1·:.c t 

price fur tL:: pr.Juuct. 
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1 '.:. U::;i OP THI:: WtlEY. 

The liquid t1:at remaih.s when c.:OH[';Ultitint!. ti1e tahu ouL of 

the: :1oy milk, is c~lled whey. 

'l'he whey n0r:t:J.lly has a volume of fl x the ue:m wt:i1~h t. 

For 400 kt: Le u1~; per d:iy, hence 3.200 liter w!Jey devf'lup. 

'.!.'he whey is q very <lillute solution with onL, 1~~ ~:ol iu.;. 

Out or Utt' 1:;:,, 59% is uncoa!:',ulated protein::i (1 ). ·~·ii,-;, i:J 

aLoul. 9~~ of the total proteiu content of the Lewi::. 

The proteins in the whey are or hi~~1er V:LlL•e Unn ti ,, 

protein3 in tlic be:rn3 on an aver-i.::;e, wi. th a hi1~h portiori 

of lcci tin. Also notice11Lle portions of tLe l:J-vi Lw.,in!J 

goes into the whey. 'l'he further 41~; of the eolin ~ i:1 the 

whey cou:.J.l!J t 01' ~1uu1rs (that may cause intestine 1'::1i1t:::i), 

•.m•i 'llno :J. major p·1rt of the coagulan-c itself. 

•rechnic11lly the following uses for the whey n.re poc1'Ji.llle; 

to bE used as a drink 

to be u:ied as animttl feed 

to extract the proteina 

to be used as a soap, shampoo or hair 

conditioner 

to be fermented to fuel alcohol 

to he used an rm ori,~:mic fertilizer. 

lt'urt:-1er t.o thi~~ must be '.iddt!d th:J.t the whey i:i hnn:iful 

when ctrnined to the· :1c•wer syHtem, first of •ill b.:c .:i::i: of 

its hi1Sh biolo1:i.c:il oxye;en demand load (BOD). 

It extracts h"i1<h portion3 of oxy~:en out of the wut<:i '•nd 

nmkcn it dif'Hcul t for th~· fish to :rnrvi ve. 
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be1.:rtUflL· of th. , illution of the wLey it l~• !iliw.:·v(•r di t'ficult 

to utill:'.e coul!.:t:rci~lly and mo:~t of tlk :dJovf· po::::iuilities 

·'I.re only of theori ti cal in tere:'lt. 

'i'he mo:1t r·;:;"tlif'ltic uses, if the tuhu product i.on i:; L(•c,,ti: 

ne:Lr to "n flnim~~l f!inn !i!Hl/or f"lnnlm1tl nr'-' the 

followin1', tv.o: 

:1) to .lt:t th(: :_mimtll3 dri:: 1c ti"w whey nci l:Ul uL terru1tive 

to w·1 ic:r 

b) to use the whey a!; 3 combin1L t ion or irr · '-:·1 ~ i.on 

ann fertiliz·tion for gardens, veget~ble c~lti

vatiun, und others. 

One mr-ty here cowiider the hirt.er vRlues of u::iin;_'. :1at11r:1l, 

rather than chemic,,1 fertilizer!l. It i~1 hon~v1~r 1 Lti lt::d 

how f,ir the whey c:m be tr:illsported P.conomic 11 ly fur trH':ic:: 

pu::"poses. 

If one lt::t s 1y put!.1 a value on the solid:.i .:>t' Rp. JUO per 

kg, the Liilluteu whey wl]l then contain •raJue:; of I<p. 3 per 
1 i ter. 

A fanaer havirn'. let :v1y an aninH1l cart with .. , t1u1k, :"HY 

carry ~1omethin1'. like 1 ton of whey, or valw·n for Hp. 1.nuo. 
It may still be e:conornic11l for him to collt:ct tht: wt,1.,::, if 

he p;t>ts it free of ch11rp;e ur p11y~1 it nt n ia~:d•11um of 

Rp. 1 per liter, especi:1lly if he has to do c:ffort,i fur 

watering any-way. 

UtJvioualy, r:1 '::I.er than to carry w•t ter for auch purpo:11·~:, 

doe!J lt PHY tietter to carry whey, whether for own U!Jl" .1s 

1\ s<:rvL;t: to f11rrners or carde11ers, or for sfaL,:s in gerienil. 
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16. IMPROVING THE FACTORY LAY-OUT. 

Some manufacturers haye fairly practical amt sani t•.1ry 

installations with oonveniently located equipment, light 

and tile covered walls and floors, good workin~; liy)1t Rnd 

an org>mized work flow. Some also mA.nai;es to keep the 

place :llirly clerui A.nd tidy without any smell. 

Others have none of these condition11 fulfilled at all. 

'l'he poorer tlw building fa.cili tie~J a.re, the more important 

is good lny-out, carefulness,:.rntl clt:m he.bits. In thu 

practise however, thin i~1 mostly the other ·.v':iy urour1<1, ~md 

on1· cu.n find ;;owe badly organized, stinldn;· plf1ccs, where 

alno the production flow is madt so backw1-ird that rciwona.ble 

s!ll'li tnti0n is difficult to maintain. 

l.lependant on variations in final procea:iing, in typ1~ of 

equipment, in building facilities, and capacity,tlte lny

out can not be equal. Still one r.iust alway:i consioer to 

get a practical flow with simple movements !llld short 

distances from one process to ~he next. 

'fhe following goals 11re especially importH.n t to 1i1.:hiPve, 

and extensively <lPpenclant on fl good l'iy-011 l: 

good ~pace utilization 

sanitary production 

limited transport an<l movements in the production 

high production 
limited no of workern, and reasonable labour costs. 

In pla.nntn£ a practical lny-out one should consicter Lile 

required capacities on the different steps ancl the fl,1w of 

production. A rei:ulfir flow diap;ram is shown in the continu

ation. 
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Based on this, a principal lay-out basis for the 
processing of 400 kg of beans per day look about e.s 

::ihovm in the continuation. 

NhPn making sketches to scale, it will for most buildin~s 

be possible to get a similarly streamlined production 

flow. 
This must be 
It will also 

established 

seriously considered for all new installations. 

often pay to do adjustments in already 

production. 
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17. BICYCLE TRANSPORT. 

To carry up to 100 kg on a bicycle i• a very heavy lead, 
especially whea carryiag from place to place with frequeat 
stops and •ver muy heun. C.aaidering ala• what has 
been mentioned above, if will be ben~ficial if one in the 
future caa carry larger aaowata aillultaRiouely. 

Especially in Jakarta, the becaka are presently being 
escallated from the streets, aoh•dy knowing really best 

what to do with them. 

A number of these may e•sily and at limited costs be 
rebuilt to suit the transportation of Tahu. 
A rebuilt beoak may tak~ a lead of a ~aximum of 200 kg 
tahu &12d will be more convenient to eperate than aa 

ordiJlary bicycle. 

We would suggest a protype to be rebuilt for trial 

proposes. 
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Appendix 1. 

COLD ~·.rotlE OALCULAT 10Hu 

Ice demand : 

For cooling o! tahu cans : 

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

LJ. kg ice at (-~0c to + 3°c.a4 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 

To t a 1 ·11240 kg iceLda;t: 

Calorific Demand 

1.~LJ.0 kg ice/dayfrom 2?0 c to -2°c = 108 kcal/kg) 
= 134.000 kcal/24 h•5.580 kca1jh 

Heat loss through wall•, etc 

10 cm roam polystyrene, K = o,~5 
Q = K.A.c..t = 0,25 •cal x 30 m2 x 3?oC 

m2
h C 

= 280 kcal/h 

Total calorific requirement =5.860 kcal/h 

Required air temperature in freezing room to freeze ice packs in 

18 hours 

Heat requirement, Ct = 2, 5 kg x 108 kcal/kg 
(from 27°c to -2°c) • 270 kcaitpack. 
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Air speed : V • ) a/eek 

Heat transfere factor; 

• 
1 

-.,,--............. ~----.-...,,,.,...,,.... • 18, 5 kcal /a2n °c 1 o,6001 0 to 0,025 
~ + o.~ + 2 

1 

Heat transrere air,ci( • 6,12 x ~·'i8 • b,12 x 50,78. 22 

Q 
6 t • r. 1.& 

210 kcal 
• -1-a-,-5-.-0-,-1-56--.... 2 .... -1..,..a-- • 5°0 

I.e., required air temperature l..D freezi.Dg room• - 7°c. 

Aluminium mpulds, Volume : 5 liters, heati.Dg surface 22 cia
2 

K • 17 kcal/a2h°C ror ice from o to ?O ma thick. 

Heat requirement, Q ~)kg x 108 kcal/kg fro•+= 8 540 kc11l/"11.:k 

2·1°c to - 2°c) 

Q 
Freezing time • ~-----~ K.A.ot 

Number of blocks required 

b~U Kg ice/day 28 
5 kg/bloCk x """'2lr b 

• 17 x 0.22 x 5 • 28 h. .___. 

• 120 moulds, 
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Condeaaator/Compressor. 

Aa imported together-built compreaser/ceadeasor uait 
coaplete with all centrel, which at an outside air 
tape;_ture of 21°c, creates 6,100 kcal with - 12°c 
evaporater t•perature giTillg - 7°C air teaperature as 
specified above, 2,25 KW, condeaaator aection o,e m

2
, ia 

effered at Rp. J.Ooo.ooo. A aemi hel'lletic dialllBlltleable 
compreasor for the same, capable of - 40°c ia charged at 
Rp. 1.500.000, whereas aa ordinary hemetic compressor 
for low temperatures aa7 ceat the half. 

a 1 KW cempressor for J.000 kcal/h at higher temperature• 
is available at Rp. 1.60.000. A together-built imported 
evapor&tor Wlit with controls ud faa is offered at 

Rp. 600.000. 
We expect the uaits to become more reasonably costing, 
bought separately and built together by a small scale 

industry. 

ll'lvestmenta (estimate) 

Compressor 2.25 KW 
Condensator coil 
Evaporator coil 
Refrigerant, piping, controls and housing 
Foam polyst~rene 3 m3 

Freezer house, wood, accessories and 
building 
Ice crusher 
240 freeze packs at 600 
150 aluminium ice moulds at 400 

40 hang frames at 1.200 
Further accessories, etc. 

80 transport containers at 15.000 
T o t a 1 

- 1)4 -

Rp. 400.000,-

Rp. J00.000,-

Rp. 300.000,-

Rp. 300.000,-

Rp. 300.000,-

Rp. 200.000,-

Pp. 150.000,-
Rp. 150.000,-
Rp. 60.000,-
Rp. 50.000,-
Rp. 90.000,-

RJ?. 1.200.000.-
Rp. 3.450.000,-



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

Operatieaal Coat•: (Aaaual) 

Electricit7 2.25 llW x 25~ x 7.200 hat Rp. 1.20 = 

Oae extra eperator 
Kaiat-ce, re,.ir & reaewal• 
Iatereata -d depreciati••• 25J 

fetal yearly eperatieaal coat• 

Aaaual aa'Yiaga: 

- Product• aol'tl&lly spell t •r •old at reduced 
price, ••• P•••ibl• to •ell at full price, 
~ of mual aale• ftlue ( )00 U78) 

- Reduction ia aalea force, due t• leager 
laatiag, better preduct, -d traders 
ability to keep stock• ter leager tiae. 
)2 aales-aea reduced to 20 

!rot al 

Net anaual saving without 81Q' price iacreue 

(= 15°' •f iaveataeat) 

Rp.1.640.000,
Rp. 600.000,
Rp. J00.000,
Rp. 860.000,-

Rp.J.400.000,-

Rp.1.soo.000,-

Rp.6.900.000,-

Rp.8.400.000,-

Rp.5.000.000,-

··=·······--···--
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ECONOMY OF EYING ICE lNSTEAD OF INVESTING IN FREEZER 
PLANT. 

Iavestment: 

Traaaport containera freeze pack• aad ice cr\Ulher Rp.1.500.000,-

Operational coats: 

1.240 kg ice/day at Rp. 18 x JOO day• 
Transport of ice, JOO days at Rp. 3.000,-

Net annual saving (aa above) = 5J~ of 
inveetaeata 
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Rp.6.700.000,

Rp. 900.000,-

Rp.7.600.000,-
••==a•m•==•••=•= 

Rp. 800.000,-
ISllCSm•SDS&a:saaaao= 
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