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t cHT r s^n

f.ketrek deri trdclc berlcttrntCt trlrh dlpelfi untuk tt6rpca-
kaja porbcnihra Jang dlhlt tlrl trtce untuk ,rrbuatan ragi roti

|cr irg. OJunteh krdt lc in raktu prrkctJrnbehln jeng tcrbalk te-
lah r l l tentukan. Ragi jerg dibutt derl  prrbcnlhen trrslbut rcrDU-
nJai drjr  tahrn lrblh boter terhadep prng.r ing66 ft l ipade r^egl
jang dlbuat dani porbanfhan jang nengarir lung tetrs, (NH4IAS04 den
ffizool'

AESTRACT

Extrect of gorninating oyboanr wrt urcd la €nrichilont in
a mdiun of blackctrrp can. rotelacr for producing tct ivc dried
yceet. 0ptim rnount of royboenc rnd optirur.gcrdination tirne
hrr bo.n iavcctigeted. Yurt crllr prodrood fr.oa thf r rndiur hr-
ve a highrr. rcristencr agrittt drainl thrn yrrci ocllr pro{uccd
fron a nr.llur pncparod fron roft1gte, (XltalrS0a .nd HlPol.

I. INTROMCTION.

In thc procosa of ranufacturing balerrs tGart etreral
rarr aaterills cao be used for preparing the Jer:neltetioa.
Esh.
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Malt and. corn are used
Process. At the beginning
ations of thie process vere

as raw naterials ia the Yienna
of the 20th century nannr vari-

investigated.
I priees of grain lncreased
molassee a more reasonable

Eowever after tforld lfar
and yeast -qkers found in
source of sugar (2).

To supply the deficiency qf 4gsinilable nitrogen in
molasgeg, nov usually inorganic an'noniun conpounde, such
as the sulfate, phosphate and annonia. are used.

Phosphoma is also essential for yeast grorth and
activity; this elenent is supplierl by add.ing phosphoric
aeid or its salts to nolasses vort.

In the Molageeg-lmoniun Procese a nirture of beet
ad cane nolesses plua iuorganic nitroger- and phosphoruE-
enrichments are the ingredients for preparing the nediun
( r ,  z ,  5 ,  L  l .

The Eeykenskjold uethod uges sulfite wagte liquor and
a snall. quantity of nolasses for the rediun preparation.

Many other varletions which are protected by patents,
are proposed for preparing the ferrentation nediun vitb
the gane basic rnaterials (6, 7, 8 and others).

Active ilried yeaat is bakerrs yeaet which has been
dried by a special process, so that viability and activity
are preserred. This product can be stored for several
months under tropical conditions, Leepiug its desired
characteristion for baking purposes.

The raw naterials for prepering the nediun in vhich
the yeast cells are prolngated are the sane aa in
produciug co@otr bakerrs yeast or conpressed yeast.

In thie etudyrand extract of genoinating soybeans was
used as enrichnt in a lediun of blackstrap carre nolagaes
(t6E-nerfium).The reeietance against drying of yeast eells
Is produced in this l,fF - ediun vere corpared yith those
fron a uediun containing nolasses, (IUU)rSOO enil 8Xn P0*
(ttlp - nediun).

VOt r, N0. I, PR0C$DING'S f964
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2. I-'AIERIIUS.

2 .1 .  Mo lasses .
The molasges used in the following erperimeots was

blackstrap molasses, which has been received. ag a mixture
of the molasseg production during the nill ing period in
1960 of the cane-sugar factories nGempol'r and "Djatiwangi[
in'rlestdava, Indonesia and vas kinCly supplied by the Pu-
sat Perkebunan Negara, Tjabang Djawa Barat.

This nixture contairrs 55.60fi (w/w) total sagat,4l.09fi
(n/n) fermentable sugar, O,zfi (v/v) nitrogen anrl no detec-
table arnount of phosphorus (9).

2.2. Soybeansr
The soybeana were obtained frou the Balai Penjelidi-

kan Teknik Pertanian, Bogor, Indonesia and vas assigned as
ttVariety no. 29rf .

The beans are stran yellov colored and approxiuately
4 r5

2.J.  Yeast .
The yeast vas & gtrain of Fleischnrann yeastrwhich was

obtained by the senior author in lyophilized culture fron
Dr. I4rnferd J. lfickerhaml Principal Zynologist of the
Northern Utilization Researsh and Developnent DivisionrPe-
oria, I l l inois, U.S,A. of the U.S. Departnent of Agricul -
ture.

In our laboratory thia yeast culture is assigned as
culture no,ITB B5 and is naintained under paraffin-oil on
slants coutaining Zfi ghreoae, tl yeast-ertract (Uifco), Lfr
pepton (Oitco) and. !fi agar.

5. APPARAfUIS.

J.1. Apparatus for feroentation.

The ferueatation vere carried out in a lfoulffts flask
A of tr l i ter.

Air for aeration was supplied by compressed air from
coupreseor F and itg veloeity vas neasured by rotaneter E.
It then possed the water containiug flask D to be freed
fron eyentually particles before entering cottenfilter C to

vOL 5, NO. r, ta0cEsDrNGs 196tr
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be sterilized.
Ihis sterile air coe into the fermentation nedium

througb an aerator, vhich consisted of a 15 em. nrbber
pipe vith au inside diareter of O.5 cn. and perlorated
vith 30 holes of O.1 to 0.2 m. The end of the nrbbsr pi-
pe sas cloged b;r a glasa stopper.

5'2. k3ncr.

lhio aplnratus rae rrscd for d.rying the yeast, which
bad bcen centrifuged and prcssed in strands.

Fig. 2. The dryer.

It consists of a wood.en column 150 cn. high and.
40 x 40 em. cross sect ion.

Air is introduced at the botton by a fan A which
can be regulated by a variac.

By paesing a nichrom vire B of 500 lfatt capacityral-
so provided by a variac, the air is heated.

The varm air  then passes a di f fuser C, eonsist ing of
a double vire gauze, so that the temperature at the dry-
ing stage D becomes homogenous.

The top of the dryer is closed. with a coverrperfora-

2L
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ted by openings of I cn. diaueter.
In this say e steady strean of warn eir will pass the

colu@ a,nd the terperature can be raintained at about JO"C

4. UEIEoN

4. 1. l{ediu! preparation.

Soybeane which has been Eoaked. and geminated nere
crushed in a Yaring blender (natlonal Electric Blender;
16.000 r.p.n.) auriag 1 ninute with a certain anouat of
v&ter.

fhis suopension of soybean vas cooked for one hour
and then nired yith a solution of nolagses.

A precipitat ion wil l ,be forned, whieh vias then
eeparated by a ceutrifuge (usg) during 20 ninuteg et r90
f  . p  o E .

The clear supgrnataut rae diluted vith tap rrater and.
sterilized at 120-C. for 15 minutes. lte initiel Ih vas
!  4 .1 .

fhe eract a.uounf,s of the ingredients sill be des-
cribed later.

4.2. Fementation.

Io 2 liters of nediuni a 2& hours inoculur of Fleisch-
rnann lg4st ITB R5 rrere inoculated.

Aeration vas perforned by l.? liter,/ninute sterileair
fron the air conpressor.

The fementatiop -wae etopped after 18 hours at roon
teuperature (25 - 2s"C)

&.3. Separation and drying.

The yeast rras separated by centrifuging for ZO ni-
nutes at 1800 r.p.E.

To purify the yeast, repeated di lut ion with 0.9 fr ,
salt solution and reseparation r*as done twice. 

. ',

The rret yeast vas then pressed in a preasing appa-
ratus to nake strands of I cn length and about I m di-
a^tseter.

fhese strauds were tb,en dried in the dryer at fi-lLol

vol, J, N0.1, PR0CEEDINGS Ig54
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for 4 hours on a metallic wire gauzec

4.4 .  Ana lys is .

a. Sugar content.

The sugar content of the fersentation broth vere de-

ternined by the Lene & Eynon nethod (3).

To cet a more accurate result for sugar - contents

belov l  
oloo, a 10 t imes di lut ion of the Fehl ing

sf,andar ard nethylene blue indicator solution were used.

The d.ecrease of sugar - content in the fermentation

nedium is considered to be a measure of the increase of

veast cells. This vas confirred by preliminary

Lperinenta (ro).

b. Live and dead Yeast cells.

The percentage of living yeast cells were deteroined

by suspending the dried. yeast in a O.9fr NaCl - solution.
'  

Fot loopfuls of this suapension on a microscope sl ide
was nixed wilh one loopful of a nethylene blue solution,
rrhich was prepared from 0.5 g. methylene blue, fr nl"

ethylalcohol and 100 nl. distil led. rater.
Dead yeast cells become blue, vhile tiving cells re-

nain uastained.
The percentage of live and d.ead cells were carnted

microseopical lY.

,5. 
ECPMIMENTAI, RESUITS A}ID DISCT}SSION.

!.1.  Prel ininary experiments (9).

Prelimioary experinents ehoved, that soybean-extraet,
ailded to a nolaeseg solution, had a better stintrlatiug
effect on tbe grorrth of yeast than ertracts nad.e from
corn (Zea nays) or Phaseolue radiatus.

Extract from germinating soybeans is better than fron
soaked soybeans.

5,2. Effect of the Anount of geminating soyb€BDEr

In these experinents, the fernentation nedium cotr-
tained 2.5fr uoLasses and an ertract fron soybeanai theee
soybeane have been soaked for J0 ninutes 8nd. germinated
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for 48 hours at room temperaturc (21 - eAoc). o
The inoculum contained approxinately 4.10" cel ls.

TABIfi I.

Effect of amount of germinating soybeans.

Table 1 antl figure 5 shot', that percentages of

eoybeans higher than 1.75f, do not inerease the rate of

f ernentation cong iderably.
Since increase in soybean-percentage caused more

foa^ning during fernentation, the pereentage of L.75fr

soybean rras used in the folloving experiments.

vot J, l{0. l, rR0cEEDrNGs 1964
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5.J.  Effect of  gerninat ion t ime of the soybeans.

The extract prepared from soybeans, which has been
soaked for J0 minutes and gerninated for 48 hours, is a
nilky rshite liquid.

This extract nixed vith nolasses-solution causes
precipitation; after cooking, a fairly compact coagulant
is formed, which can easily be separated fron the elear
l iquid.

$oybeans which hsve been gelminated for 96 hours have
a greenish colour and hypocotyledoas of 2-5 cm.

fts erbract ig a greenish, turbid liquid.
lfhen mired vith a molasses-solution, only a slight

precipi tat ion occurs.
After cooking and centrifuging, the coloured substan

ces originated fron the molasses rernain in the liquid.
lfhen this liquiil is used. for produciag yeast, then the
eolour of the dried yeast will. be brovxo

A gemination time of 168 hours givea approrinately
the same regult as a germination tine of 96 hours"

Table 2 and figure & indicate, that a gemination
tine of 96 hourg is much better than 48 hours.

Thie is probably drre to the fact, Lhtal- in 96 hours
gerrninatioarm.ore material of the soybean beeomes soluble
becauee of enzlmatic action. The extract thus contains
more soluble substances and possibly aleo nore vita^rlins i
and other grorth factors, which etinulate the netabolisn
and grorth of the yeast cells.

Figure 4 shovs that 168 hours gemination time cor
pared vith 96 hours gemination does not inprove the
grorth of yeast cells.

In the first 15 hours, the fermentation does not go
as faet as vith 95 hours germination and at the end the
fernentation ig less eomplete.

Considering the longer time needed for germination,
it is not profitable to use an ertract of soybeans, vhich
are gero.inated. f or 168 hours.

Based on the above results the folloving conside-
rations have been made.

A fementation with a mediurn prepared rrith soybeans
rshich heve been ger:minated f or 96 hours should be a.

voL t, N0. 1, mocBEDrNcs 196&
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TASTE 2.

Effect of gennination tine of the eoybeans.
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good one, but the prelnration of the rediun is nore
difficult, the product vill be brown coloured and not at-
tractive.

0n the other bend, . a nsdiu.u prepered fron eoybeane
vhich have been getninated for 48 hours vill gave a
slightly lees active fementation, but the preparation
of the lredinn vill be easier, the product vill be lighter
in colour and rcre attractive.

lo corrbine the benefit of both nethods for further
fettrtatioas, balf ol tbe soybeaas for preparing the
ertract ir geninated for t8 hourg and the other half
for 96 hourg.

Gurent erperirents in our laboratory indicate, that
rith otber aoybean varietiee and. other storagb period of
tbe rav soybe+"g, the required soybean anount and its
gcnination ti- for obtaining the opti"uu conditions will
probably vorXr.

f.&. Conlnrison of reaistance against drying between
yeaat fron nolaaaeo-ornoniurphoaphate mediur (UAP-
rediu.r) and fron uolasses-soybean-ertraet nediun
(m - rediun)
In one series of fennentations the uediu.rn uall pre-

g":1 l:-?: 2.5I molagses , o.zr/ ro (nua)2S0u and o.eifi
rx,Pr ([AP-nerliun).

In another serieg it was preparad according to
cbapter 4.I fron uolassec and soybean ertract(UsE-@dtun)

In both series, fennentations and proceesing of the
yield were carried out in the saae vay as stated in i.a
chapters 4.2 arrd. 4,5

During the drying process the percentages of live
and dead cells were deter:nined fron sa^rnples taken at
definite iatervals.

Table J and figure 5 shorr the results of these
series of experiaents.

Yeast cells prodnced from l{Ap-nedium were kilfed
within 2f bours at drying te'rrperatures betwe en ZT0C and
54-C. 0n the other hand, yeaet cells produced fron
lfiE--nedia vith soybeon-ertract of diffeient percentages
and sidferent gennination tinres v'ere for about gDfi
resistent against a drying period of 4 hours.

NSTITUT TET$IOi4GT n l l irT^_:r
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TABIE 5.

Beeistance against drYing.

A. Yeast cel ls from a ned.ium containing 2.5fr.mollases,'-' 
a:;1fr (r'uu)rson attd,0,05* ffi2Poa. (lup - nedium)'

fi tiving yeast ce1ls.

Drying-
tine

hours)

Dry-
ing
tep
peratura-oc

0 L
2 t L* I * ) 4 , 6

Jooc

28 - zgo}

z?oc

N - Szoc

jr - 14oc

3L - 5JoC

100

100

100

100

100

100

88

81

9J

0

0

62

92

84

81

3r

79

68

7t

7z

0

0
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B. Yeagt cel ls from &

TABLE 3.

medium containing
(usn-

(Cont inued.).

2 .5 f  mo lasges
nedium ).

and gernrinating eoybeaus

Perceniage
of

soybeens

T ine  o f
gerrninat-
ion(hours )

/ living yeast cells

Drying-tine
hours )

Drying
temperature

0 * I Ift 2 zfr 1 4 5 6

1',25{
t.5ofr
L.75fr
2.O0fr
2,2r/o
L.75fr
t.75fi

L.75fi {

ll8

48
IrB
48
48
96

r68
ofEalf

the a^rnount
tr8 houre,
the other
half 96
hours "

JL - 12:c.
30 - tL:c
5L - Jz-^C
3r - tz:c
50 - ]r:c
JO - rz'C
jt - 520C

il: iiis
3o - rrlc
Ja - 1t:c
f0 - ,1'c

100
I00
100
100
100
100
r00
r00
IO0
100

n

100
100
100
100
r00
100
100

90
100

100
r00
r00
100

r00

100
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80
96
90
88
85
87

80
87

79

80

E
E
FC
tsl
h€
F
c)
Ec)
>:l

oz

zv,}{
€g
€
t4!
l{
2
o
E)
6)

td
bz
2
z
6)

ul



12

100

9 0

80

70

: ^o
\A^1a

\ a+
A \

I
I
t
I

a a

9 6 0

3so

Feo
.:
\o 30
o\

20

t0

0

-----{ yeerl lrom molarrrt-ammonium-phorphrla mcdium

I molatr.t-roybcan cxtrecl mcdium

1 2 3 4 1 6 7 a 0 t 0

Oryin.d timr ln houn.

Fig. 5. comparison of resrsrance agaiuet dryittg at tenperal,ure between J0oc and J2oc
of yeeet cells producecl from molagses-am6nirir-phorpLate neiliqm and from
molae sea-s oybean-ext ract nediurn.



l, f
f
j

f,
1;

i!

,*,
5

f
$
t

. J

, {

DRIED YEA.ST PNOUJCTION

at teuperatures betveen JOoC. and 12oC.

6. SUM'{ARY.

Soybean-ertract prepared frorn germinating soybeans
has a stimlating effect on the growbh of Sreasts vhen
nixed in a molasseg nedius.

The optfurum anount of the origin4l soybeans for pre-
paring the ertract is about L.75fi (*/") of the final
rediu.n.

A satisfactory nediun for yeast propagation rras ob-
tained by niring a 2.5f nolasses solution vith an extract
of soybeans, rrhich was prepared .fron a mixture of soy-
beans of ntich half of the anount vere germinated for 48
houre and the otber half for 96 hours.

In spitc of the not superior method of drying, a re-
rarkable difference ras obselved of the resistances a-
gainst drying betveen yeast cells grovn in }'fSE-rnedium
and in lflP-*diun.

Ieast cel1s pro&rced fron llSE - nediurn were for !0f
resistant against a {tyi"g pegiod of 4 hourst at
terperatures betveen JooC: uid, JZoC.

lhis rt€ls in strong contragt with yeast cells
produced frorn l,iAl' -. medirrn, which were killed within
* hours drying.
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