il

SIS FAS 272

# (Agric. Res. Bull. Kyungpook Natl Univ.) 7 (1989. 12} 23~32

UsEoll CHSHod

IR - T - RIES - HBSE
B AE BEAE R{LER

Studies on Production Yoghurt from Soy Flour
Y00, Sung Sik - Lee, Sang Kap - Kim, Jin Ho - Park, Woo Churl

Dept. of Agricultural Chemistry, Coll. of Agric., Kyungpook Natl. Univ.

Summary

This experiment was performed to investigate the growth and acid production of lactic acid bacteria
in soy yoghurts prepared from soybeans produced using various nitrogen sources and the ability of
the hacteria to utilize the available carbohydrates in the medium.

Various soybeans did not show significant difference in the growth and acid production of lactic
acid bacteria, soybean D with newly developed complex fertilizer being the best

The acid production in soy milk by L acidophifus was better than those in defatted soy milk and
in isolated soy protein, that in isolated soy milk being significantly poor.

Of lactic acid bacteria tested, L. bulgaricus and L. acidophilus exhibited more population and acid

production in soy yoghurts.

The population and acid production of lactic acid bacteria was increased by the addition of various
carbohydrates, and significantly by glucose and yeast extract.

# W

XEE EET BOEF HolagezA ¥
o opldh it 2 FALS HRT Htk o -0l
R %iLWW da) #ART ou kel ¥
g H@U (Beany flavor) %22 R}
oMl 1 ] HiRe Wi e Bl
me ol e BF W PRI olFAAL
glomman ] & Mg fkE Hikel A% F2 U
wepel i gElA glareswold] el K
LA GPAT AE LF2E BE H%e
Wt EES YT Aok

0|52 Tilol WE & AmE £E B4
gl RS FIREA Mitaldwst Angels¥” & 3
Rificl MRE S5 MUERRE TR e s
49 Em Fmtel k3ol A BEZT U
7o PEAAT Ao ABRES Glucose,
Galactose, Fructose & Lactoses & 4 Fiflshs
Ao gwyda A 9o}, FHoNE Sucrose, Raffinose,
Stachyose% 9] Oligofiio] £2 &AH0] 2on=’
wigso BY MEE BES RNT B
muro] s ok B AT BilEAE, 2
AT g AEEAS AR KT £HN BE
e et B T BERATIZE ATA 1
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1. (B
& HEo) (HAT ks TR Weibyttel Lacto-
bacillus bulgaricus. No & Streptococcus thermophilus

Table 1. Treatment of fertilizers application

E/F(L) L Vishyvac series 50) Culture$} Lactobacil-
lus acidophilus 3704 TL2]3 MILFEALAA RTF
H191 Lactobacillus caset YA-T0019 ©l€ BHE 10
%(w/v ) BIMIEI Fnol M 108550 AT %
BERFEA R
2. KEFH) B

g2y f-eve REBGEN REZ (G-
yeine max cv.Back woon) & fEHEE T HAIERE
FF, B, BAERe—14—2) 2 FIREIR(13— 14
~12)& RIS

KIS Tablelst Zon o] XES FAF
o RESTEEE HET # BMER N3 B
£ AEE BRI
3. KR W®ooH.

KT Baae kad fKSS A 0. A C
P, BABEL Kieldahlt:, AEHS Soxhlet H
ik, MEHT Fibertec 0.2 T3
4 THY WETH e AN

Fig 1o]4 8 #o) KTEE Waring Blender2 15
—3A BAZ ERT th 5C migiEol FEsHA
Eoll KEQ BES B ATIE Bl
Aon FIETHE BEE T BKE Ether Hh
ko2 Ml BB & Rl

Treatment Amount of application(kg/10a)
N P:0s K:
Urea 4.0 70 680
Ammonium sulfate 6.5 70 6.0
Complex fer.1* 40 740 6.0
Complex fer2"* 65 70 60
Non-nitrogen 00 70 6.0

% . Complex fertilizer readily used
% % | Complex fertilizer newly developed
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Saybean

l—Rrindiug
Soy Tluur
1
defatting {—H,(
Defatted flour Suspension
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i t Autoclaving
Filterate l (121‘c,15min)
Autoclaving Cooling 5
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Cooling Soy milk
(40C)

Defatted soy milk

Fig 1. Preparation of soy milk and
defatted soy milk.
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T

7. FEE HE

JME MEe Ko w7 Ak g M
3ol 085% AEKC] 107, 1053 Mg 5 Al
ol AT of7le] BCP plate count agars A
XA 40N 7285 K5 % Uebde ColonyS
2|51tk BCP plate count agar®] #S F29%
i
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Table 2. Composition of BCP plate count agar

Reagent Amount(g)
Yeast extract 2.5
Peptone 50
glucose 10
Tween 80 10
L-cystein 0.1
Bromo cresol purple 0.4
Agar 15
Distilled water 1000ml
Final pH 69
R Y ER

L X5 [fHel g 28

HEREEES gelste] HR Y sk KT8 R
$2 sto WhE ZHAMY Laclobacillus acidophilus
£%7 BERS Table 30 Uit

DLEe BRE &ad B Bilgse] ERE
FOAHE AU G M AR BERS
2o e & £RE YEAE g2 3oy B
BHICS AT Soybean D7} &4 BHSM, E
Fiess Wz EMA %2 Soybean ES| HLfl K
A AEe BES e
2. kel @ FE

HBEY 4Ho BET Soybean DE HEA
EglE S Glucose 4% S M # 4719
Lbulgaricus, L. acidophilus, L. caseiS S. thermophilus
2 9997 gMEste 370N sl B
Wiy BLE BRI

Aol RO whE EEE BERRES REY
Mol 2 ERs} Ao 108568 Lk RH L
bulgaricus®l €3 BPEARES] 7MY BT T



Table 3. Growth and acid production by L. acidophilus in soy milk*

Source of pH titratable Viable count

soy milk acidity(%) (per mb)

Soybean A 365 (.89 14X10°

Soybean B 360 0.94 19X10°

Soybean € 365 0.90 12X10°

Soybean D 360 095 26X10° .
Soybean E 365 084 08X10°

* soy flour 6% (w/v) +glucose 4% (w/v)
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Fig. 2. Changes in titratable acidity

during fermentation of soy milk*

* soy flour 6% (wfv) +glucose 4% (w/v)

L casei 9} L acidophilus7}h ¥15:3 K¥ES 1R
Ak,

EY #RE S T oM Lactobacillus
o] Brkikol @%E Aoz vehgrh ol L bud-
garicus7h KHol| S019lx= #S1 Sucrose, Raffinose,
Stachyose®-2 FIHE & glong iAo &

ERe ue R gchs Wang%® ol &S —
Fatx| el 2R K ERO A Fi
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Fig. 3. Changes in titratable acidity by L. acidophilus
in soy milk*
% soy flour 6% (w/v) +glucose 4% (w/v)
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Table 4. Effects of soy flour concentration on growth and acid production by L. acidophilus in soy

milk*
Concentration of pH titratable Viable count
soy flour(%) acidity(%) {per ml)
3 36 0.74 12X10°
4 36 0381 0.8x10°
5 36 0.89 24X10°
6 36 093 23X10°
¥ soy flour + glucose 4% (w/v)
Table 5. Effects of glucose on the growth of L. acidephilus in soy milk®
Concentration of pH titratable Viable count
~ glucose(%) acidity( %) (per ml)
it 5.60 024 —_——
05 385 058 L2x 1%
1 365 0.76 19X10°
3 360 090 26X1°
5 360 098 0.8x 10
7 360 100 14X10°

*soy flour 6% {w/v) +glucoss
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Table 6, Effects of lactose on the growth of L. acidophilus in soy mik*

Concentration of pH titratable Viable count
lactose(%) acidity(%) (per ml)

0 560 0.24 -

05 380 064 9.0X 10
1 365 0.70 60X 102
3 365 0.74 17X10°
5 365 081 90X1P
7 365 0.79 24X10°

% soy flour 6% (w/v)+lactose

AGFel FNE GluoselBE7t L. acidophilus]
4 F I} Bl v)Xe RS 05% BB A
YE ELREY vt Jea 9o 7% %
WEAME 5% HINEs} vl5d A¥ES LtEhfol
5% REY) HE REY Aoz EHETh

Lactose®] ¥ Glucose Fifmol 49 HiLi3IA 0.
5% GiNERClA EES} AVt (UESIGIOU REY
iahnel wE EA AR Wi Glucosed] 3
s,

6. FEILEWES B SR

AEES RS oo/ BES S KWER
s ATEN] AURE WaHhs LA gl
DR ATE HHT FA) Glucosedt BHEIGEY
HZ & 487 Yeast extract, Peptone™ Tryptones
&% Wndte] 1 RS HEEISI.

Table7ol A9} 2+e] Yeast extract HMFFE= JE
el trale] EpEnkel A (B#HReH 05
akdAE 2 287 gle 0% Ve

Table 7. Effects of yeast extract on the growth of L. acidophilus in soy milk*

Concentration of pH titratable Viable count
yeast extract(%) acidity( %) {per ml)

0 360 095 17X 10°

0.1 355 119 28%10°

03 355 128 43x10°

05 350 134 3.0x10°

07 350 137 3.2x10°

* soy flour 6% (w/v) +glucose 4% (w/v)+yeast extract
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o] AH Yeast extract WiV} MRS B
L7 A7 AL Yeast extract’} Vitamine BERH &8
el olo|xf LSSk V] HEU AR
Aztedy,

toned] HIFRE BT HREN 5 4£F B
HiEtEmES Wik AMES AF9 BRE
{311 0.1} Yeast extractol Hialo] BBES HRES
UERA] 3t

Table8, Tabledt X& &7 ZEo| Peptone, Tryp-

Table 8. Effects of peptone on the growth of L. acidophilus in soy milk*

Concentration of pH titratable Viahle count
peptone( %) acidity( %) {(per ml)
0 360 093 25X10°
0.05 360 095 0.9X10°
01 335 0.99 18X10°
03 350 110 56X 10°
05 3.50 116 82x10°
0.7 350 113 8.7X10°
* soy flour 6% (w/v)+glucose 4%(w/v)+peptone
Table 9. Effects of tryptone on the growth of L. acidophilus in soy milk*
Concentration of pH titratable Viable count
tryptone( % ) acidity( %) (per mi)
0 360 093 16X10°
0.05 355 095 12X10°
0.1 350 0.98 28X10°
0.3 350 1.03 66X10°
05 350 112 68X 10°
0.7 350 113 4.6X10°

* soy flour 6% (w/v)+glucose 4% (w/v)+ tryptone

7. L—Methionine® L— Cysteine¢] ¥ %4
KTEEES G ol M3l L—Methionine
A SFE ol L—Cysteines 3L I

tnate] L. acidophifus®] 1< B HA A,
Methionine®]t} Cysteine®] FilizhEE FE1A
A Jehlzls g BES Biiadd det

_29_.



Table 10. Effects of L-methionine and L-cysteine on the growth of L. acidophilus in soy mik*

Concentration of methionine pH Titratable Viable count
and cysteine(%) acidity( %) (per mb)
0 360 092 12X10°
(001 360 094 1L3X10°
Methionine 001 360 095 55X10°
003 360 095 42X10°
005 355 096 21X10°
0.001 360 094 16X 10°
001 355 0.96 37X10°
Cysteine 003 355 098 38X10°
0.05 355 099 42X

* soy flour 6% (w/v)+glucose 4% (w/v)+methionine or cysteine

%P BAREe Btk @eg Bk 22y
o] %1%+ Methionine®™ Cysteined NGO A
R REe] 2.8 BAdd #HET BFYY
Wt el RS Aos e AmHe & Ve
o) = Efkol whe} Methionined %$3t ko] A Z
2y Wil Heg AzEy
8. Biisisl &hn R
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Aol Skim milkS RIS FEL Bol HEHD
glc}gm

* ERoME AT 10%, 0% BT R
IEFS HnE O L acidophilusoll 158 REAAES]
EREMEE RSt

RIS 10% Zomgt sElole 4085 Lhikol
ol2d AR o o4 #/inE JehiA asid

2t 0% HIEF Skim milkole Y 4
A A3e KEEel B/ns Vel

16¢
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Fig. 4. Changes in titratable acidity by L.
acidophilus in soy mitk and skim milk

* added skim mik 10%
+¢ pdded skim milk 30%
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