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ABSTRACT

To develop functional soybean yogurt, 37 lactic acid bacteria (LAB) strains with esculin hydrolysis activities were isolated
from kimchi. A strain that showed the highest B-glucosidase activity was selected among these strains. The strain was
identified using 16S rRNA sequencing methods as Weissella cibaria and renamed as W. cibaria JP0072. The strain was tested
for its ability to convert isoflavone glycosides to aglycones in soymilk. Changes in growth, pH, and titratable acidity (TA)
were investigated during fermentation at 30C for 24 hours. After 12 hours of fermentation, the population of W. cibaria
JP0072 reached 10" CFU/mL. During fermentation, the pH decreased from the initial 6.31 to 4.66 after 24 hours, and TA
increased from 0.15% to 0.64%. The concentrations of glycosides decreased significantly (daidzin: 219.08 ng/g — 20.94 ng/g,
genistein: 234.79 ug/g — 29.69 ug/g) during soymilk fermentation (24 hr), while the concentrations of aglycones increased
significantly (daidzein: 92.22 ug/g — 693.92 nug/g, genistein: 152.70 — 1,165.02 pg/g). Overall, the results of this study
indicate that W. cibaria JP0072 strain is a promising starter for bioactive-fermented soymilk based on its growth, acid
production, and isoflavone conversion at 30°C.
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Table 1. HPLC conditions for analysis of isoflavones in fermented soymilk

System: Waters 600 controller HPLC system(New York, USA)
Column: YMC-Pack Pro C;g column

Detector: UV 250 nm

Flow rate: 1.0 mL/min.

Run time: 50 min.

Mobile phase(A: 0.1% CH;COOH in H,O, B: 0.1% CH;COOH in MeOH)

Gradient condition

Time (min.) %A %B
0 85 15

42 50 50

45 50 50

50 85 15
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Table 2. Characteristics of W. cibaria JP0072

Characteristics

B-Glucosidase

Strain  Acid fgrmmg Dextran  Hydrolysis specific

mzlsi‘ltzise formation of esculin activity

(U/mg)

JP0072 - - + 81.00
+: positive

-: negative

Weissella cibaria® 2|3+ o] AZ e APEHZH 27

vjoFehH A, I E R BE Fo] AT, pH, 281 4k
o] WE Fig. 19 YeERNATL. F5oll W. cibaria JP0072
TE FJTNE W 27] A= 643 x 10° CFUmMLE Y
Efilem, o] F w2 F2l5ke] 6AI1ZE ol 2.24 x 10"
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Fig. 1. Changes of viable cell count, pH, and total
acidity(TA) of soymilk during fermentation at 30C with
W. cibaria JP0072.
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Table 3. The isoflavone concentrations of soymilk fermented with W. cibaria JP0072

Isoflavone(ug/ g of dry weight)

Fermentation time

(hr) Glycoside Aglycone
Daidzin Genistin Daidzein Genistein
0 219.08 234.79 92.22 152.70
3 182.78 186.97 131.40 158.46
6 165.28 151.84 135.62 249.00
9 135.38 113.60 264.35 448.58
12 72.86 64.86 287.23 448.56
18 19.24 30.93 425.95 565.70
24 20.94 29.69 693.92 1,165.02
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Fig. 2. HPLC chromatogram of isoflavones detected at
260 nm. A. standard, B. non-fermented soymilk(0 hr), C.
fermented soymilk(24 hr). 1. Daidzin, 2. Genistin, 3. Dadi-
dzein, 4. Genistein.
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