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Abstract

Isoflavones of soy milk were mainly present as sugar conjugates such as genistin and daidzin which a glucosy!
Tesidue was attached to their aglycones, genistein and daidzein through B-glycosidic bond, respectively. When soy
milk containing sucrose as a sugar source was fermented with lactic acid bacteria, small amount of lactic acid
(0.16~0.29%) was produced but isoflavone conjugates were fully hydrolyzed. Supplementation of glucose or
lactose was required for normal lactic acid production and affected the hydrolysis of isoflavone conjugates in
some lactic acid bacteria. In the case of Lactobacilles delbrueckii subsp. delbrueckii KCTC 1047, glycosidic bond
of isoflavone was fully hydrolyzed regardless of glicose supplementation. But only 25~40% of daidzin and 65~
80% of genistin was hydrolyzed when glucose was added into soy milk in the other lactic acid bacteria,
Lactobacillus bulgaricus KCTC 3188, Lactobacillus casei KCTC 3109, Lactobacillus delbrueckii subsp lactis
KCTC 1058, Lactobacillus lactis KCTC 2181. The hydrolyzing enzyme, B-glucosidase produced by lactic acid
bacteria except Lactobacilius delbrueckii subsp. delbrueckii KCTC 1047 could be considered as inducible in the

fermentation of soy milk and its production was decreased when ghicose was added.
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Table 1. Effect of sugar supplementation on the titratable acidity (%, w/w) in the lactic acid fermentation of soy

milk at 37°C for 24 hr

Titratable acidity (%, w/w)

Strains
Control Glucose Lactose Sucrose
L. bulgaricus KCTC 3188 0.17+0.01 0.87+0.02 0.7610.03 0.211+0.04
L. casei KCTC 3109 0.164+0.02 0.82+0.01 0.7214-0.02 0.17+0.02
L. delbrueckii subsp. delbrueckii KCTC 1047 0.1610.01 1.13+0.05 1.114+0.03 0.1410.01
L. delbrueckii subsp. lactis KCTC 1058 0.26:0.01 1.13+40.12 1.161:0.04 0.293:0,03
L. dactis KCTC 2181 0.24+0.01 1.3240.02 1.13:0.02 0.294+0.04

2% (w/w) of each sugar sterilized separately was added into soy milk and 2% (v/v) of seed culture grown in MRS miedium was

inoculated.
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Fig. 1. Growth of lactic acid bacteria in the soy yoghurt
fermentation. O—O: L. lactis without glucose¢ addition,
@—®: L. lactis with 2% glucose, [—{1: L. delbrueckii
subsp. delbrueckii without glucose addition, S—M: L.
delbrueckii subsp. delbrueckii with 2% glucose.
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Table 2.memmwmmawmmm‘wmnsmmu»
Degree of hydrolysis, %

Strains
Control Glucose Lactose Sucrose
L. bulgaricus KCTC 3188 104.2+5.7 70.3+5.2 768+2.1 102.0+3.3
L. casei KCTC 3109 101.3+7.1 71.4+6.4 75.2+4.7 103.31+1.8
L. delbrueckii subsp. delbrueckii KCTC 1047 99.8+4.6 102.1+64 102.5+8.1 100.216.3
L. delbrueckii subsp. lactis KCTC 1058 104.7+10.3 770129 65.3+3.6 107.4+5.8
L. lactis KCTC 2181 103.412.5 79.9+15.7 782143 100:9:+7.6

2% (wi/w) of each sugar sterilized separately was added into soy milk and 2% (v/v) of seed culture grown in MRS medium was
- inoculated,

Table 3. Effect of sugar supplementation on the hydroysis of daidzin in the soy yoghurt fermentation at 37°C for 24 hr
Degree of hydrolysis, %

Strains
Control Glucose Lactose Sucrose
L. bulgaricus KCTC 3188 106.1+10.2 254492 342+44 103.4+7.1
L. casei KCTC 3109 95.3+5.9 27.1+6.4 25736 98+11.2
L. delbrueckii subsp. delbrueckii KCTC 1047 102.8+8.3 98.3+6.1 95.3+5.9 103.1+8.6
L. delbrueckii subsp. lactis KCTC 1058 102.0+6.2 39.3+3.7 264128 104.219.1
L. lactis KCTC 2181 99.4+3.1 39.9+5.5 274140 101.5+8.8

2% (w/w) of each sugar sterilized separately was added into soy milk and 2% (v/v) of seed culture grown in MRS medium was

inoculated.

72 5 e, 53] 3 AUk e 7
2 th3-¥-9] genistin®] genistein. 2 7}r-R-3l =g}
Aeke A7 A= B ArpsA gshe ek A
o] fAkgE A%E Jeiych ey 2xgoly A
£ 371sPA genistin®] ¥-8 A == 35l vt £ 2}
ol& B9t} L. delbrueckii subsp. delbrueckii KCTC
10478] 7S-olle 3 H7b} 7]’1‘-‘?“5“"“ A3 FYgE
vl 2] Eslgel. 22 o E I 3 Arkhd
o] 2Eehg wiF A9 rEalr) At ole
AL daidzino|l M= ViePgel(Table 3). & & A
7vatAl gAYV, Adwg AV’ ASele O
daidzino] 7FpRaslglA| Wt ExFo} Mg At
e de et 24 gaske A% B4
t}. 7148 A L= daidzine] genistindl] ¥l&] ©] =2
Al vehd 3 A7t 98-S o Bel Wikt &, 159
olu} A& AHristd 24 iy AAHoE o
WA e ol g iid Are A es 7t
Aslgon, el o] o]fAlo] & Fg Hrist
W ae Ao dejux|e Faj A A4S v
oF3jx| vt o] gL AEAHOF 7]'*1—-‘?'-3“5]9;14
Kiyosawa $7& L. bulgaricus$} S. thermophilus&
Froll AFsl 5 8 F2EE A2Y 7ol A "3
A g3, olaFed il 7zt dojyt
7] etertn Bousted A A e $ AYH {4}

}sior), olagete A seide 2 Ay
she ofe e R

2z #oiato| o|hEel2 uighn|e] 71=gsioll of
X I8

F e A7t ol aErhE WA ZhrEel
A& A% A A7) H3l] 23]
& k2] 9} L. delbrueckii subsp. delbrueckii KCTC
10477} G 8& A vke 5 FollA L. lacis KCTC
21818 AA st T=vF YrlRge] Ab A4 o]aFe}
B oA o] s vl G ARSI

Fig. 204 H& 73 zho] F 4F 25 Xx3e
AH71EFo] F713el vl ste] ZAE AabkE Frisl e
o, Txe] 2% ArtEE o o|de FHAL F7t
= 99th. L. delbrueckii subsp. delbrueckii KCTC
1047 x=532] #Hrlekel vldlslod Axe F7bst
A olaFed WA rieide diE ]
okotchFig. 3). 23y} L. lactisye & H7IRF 3§
AAEE Aviekel widste Frlete AT ol Fep
o} 7}4=B-3+ genistino] 80%, daidzino] 40% HE 2
238 ZHastgch(Fig. 4). ol et w3 A2 74
il 229 Art -5 o=t daidA At
2ol W& zfole A2 gulon, At A Fxo}
= S-gslech.



N5 872 o|rfel 193

1.6

1.4
1.2 <

1.0 f/ B e ——.
0.8

05 o

ou k8

0.2 4

Titratable acidity, %

0.0 - e .
0.0 1.0 2.0 3.0 4.0 5.0
Concentration of glucose, %
Fig. 2. Effect of glucose concentration on the lactic

acid production in the fermentation of soy milk. O—O:
L. lactis, 1 L. delbrueckii subsp. delbrueckii.
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Fig. 3. Effect of glucose concentration on the hydrolysis
of isofiavone conjugates by Lactobacillus delbrueckii subsp.
delbrueckii KCTC 1047 in the fermentation of soy milk.
©—@: genistin, B—M: daidzin.
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Fig. 4, Effect of glucose concentration on the hydrolysis
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Fig. 5. Hydrolysis of isoflavone by Lactobacillus
delbrueckii subsp. delbrueckii K 1047 as a fanction
of culture time in the fermentation of soy milk. —@:
genistin, no addition of glucose, O—O: genistin, 2% ghucose,
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Fig. 6. Hydrolysis of isoflavone conjugates by

Lactobacillus
lactis KCTC 2181 as a function of culture time in the
fermentation of soy milk. @—@: genistin, no addition of
glucose, O—O: genistin, 2% glucose, M—M: daidzin, no
addition of glucose, [}—{: daidzin, 2% glucose.
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Table 4. Hydrolysis of isoflavone glycosides with lactic acid bacteria cultured in the MRS medium for 24 hr at 37°C.

Isoffavone glycosides were hydrolyzed at 37°C for 30 min

Degree of hydrolysis, %

Strains
Genistin Daidzin
L. bulgaricus KCTC 3188 24421 20+1.3
L. casei KCTC 3109 1.5+14 1.0+0.9
L. delbrueckii subsp. delbrueckii KCTC 1047 95.3+4.8 92.7+4.1
L. delbrueckii subsp. lactis KCTC 1058 22+1.1 1.8+1.2
L. lactis KCTC 2181 21408 23+18
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