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Ginsenosides Composition and Antioxidant Activities of
Fermented Ginseng Soymilk
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ABSTRACT The objective of this study is to select an effective microbial strain to enhance the sensory qualities
and functionalities of fermented ginseng soymilk. For this purpose, soybean were ground with water extracts of ginseng
and fermented with five Lactobacillus strains. All strains grew well in ginseng soymilk, and viable cell counts reached
greater than 8 log CFU/mL after 18 h of fermentation. The contents of total ginsenosides were higher in soymilk
fermented with L. casei ATCC 393 than those in the other strains. The sensory qualities of the fermented soymilk
were observed to increase with the intensity of sourness and showed the best sensory acceptability of soymilk fermented
with L. kefir ATCC 35411. Moreover, the antioxidant activities, superoxide and hydroxyl radical scavenging activities
were significantly enhanced by 2~4 and 4~5 times, respectively, compared to the non-fermented soymilk. In particular,
the antioxidant activities of the fermented soymilk by L. kefir ATCC 35411 were the highest among the samples.
This result suggests that soymilk fermented by L. kefir ATCC 35411 allowed obtaining a soymilk with enhanced
sensory quality and antioxidant activity was able to contribute to the health benefit.
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Fig. 1. Changes in viable cell counts (A) and pH (B) of ginseng
soymilk fermented with different lactic acid bacteria. LA3168,
Lactobacillus acidophilus KCTC 3168; LB8287, Lactobacillus
brevis ATCC 8287; LB3533, Lactobacillus bulgaricus IFO
3533; LC393, Lactobacillus casei ATCC 393; LK35411,
Lactobacillus kefir ATCC 35411.
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Fig. 2. Sensory evaluation of ginseng soymilk fermented with
different lactic acid bacteria. The sensory evaluation of fer-
mented ginseng soymilk was assigned scores between 1 and 9
with 1 being “weak or extremely disliked” and 9 being “strong
or extremely liked.” LA3168, Lactobacillus acidophilus KCTC
3168; LB8287, Lactobacillus brevis ATCC 8287; LB3533, Lac-
tobacillus bulgaricus TFO 3533; LC393, Lactobacillus casei
ATCC 393; LK35411, Lactobacillus kefir ATCC 35411.
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Table 1. Changes in ginsenoside contents of ginseng soymilk fermented with different lactic acid bacteria

Ginsenosides contents (mg/g)

Control” LA3168 LB8287 LB3533 LC393 LK35411

Rgl 0.216£0.003">  0.218+0.009" 0.214+0.006° 0.289+0.004" 0.214+0.003° 0.2110.005°
Re 0.812+0.004° 0.81240.013° 0.750+0.010° 1.209+0.011° 0.828+0.003° 0.72120.002°
Rf 0.01420.005° 0.098+0.008° 0.1160.006° 0.12420.004° 0.989+0.002° 0.332+0.006"
Rg2+Rhl ND? ND 0.016+0.005° 0.101+0.006° 0.130+0.001° ND

Rbl 0.407+0.007° 0.453%0.006" 0.409+0.009° 0.42240.005° 0.414+0.004° 0.478+0.013°
Re 0.680+0.002° 0.339+0.004° 0.279+0.023° 0.31620.005° 0.379+0.004° 0.33420.010°
Rb2+Rb3 0.3160.005% 0.424+0.006" 0.307+0.008° 0.338+0.008° 0.330£0.008°  0.391+0.010°
Rd 0.123+0.003° 0.128+0.004 0.124+0.004 0.12120.003" 0.128+0.002° 0.035+0.006"
Rg3 0.02620.003° 0.202+0.006" 0.188+0.006° 0.188+0.004" 0.209+0.005 0.190+0.005"
Total 2.593+0.002¢ 2.672+0.043° 2.40120.038° 3.105+0.016" 3.620+0.023" 2.69120.046°

1)Control, non fermented ginseng soymilk; LA3168, Lactobacillus acidophilus KCTC 3168; LB8287, Lactobacillus brevis ATCC
8287; LB3533, Lactobacillus bulgaricus 1IFO 3533; LC393, Lactobacillus casei ATCC 393; LK35411, Lactobacillus kefir ATCC

35411.

“Means with each row followed by different letters are significantly different (Duncan's multiple range test, P<0.05).

ND: not detected.
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Fig. 3. Superoxide (A) and hydroxyl radical scanvenging activity
(B) of ginseng soymilk fermented with different lactic acid
bacteria. Bars with different letters for each treatment represent
significant different among the sample (Duncan's multiple range
test, P<0.05). Control, non fermented ginseng soymilk; LA3168,
Lactobacillus acidophilus KCTC 3168; LB8287, Lactobacillus
brevis ATCC 8287; LB3533, Lactobacillus bulgaricus IFO 3533;
LC393, Lactobacillus casei ATCC 393; LK35411, Lactobacillus
kefir ATCC 35411.
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