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Preparation and Quality Characteristics of the Fermentation product of Ginseng
by Lactic Acid Bacteria (FGL)
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Abstract : Ginseng as a raw material for production of probiotic ginseng product by lactic acid bacteria (LAB) was eva-
luated in this study. Either white ginseng (WG) or red ginseng (RG) (1% or 5%, w/v) were directly inoculated with a 24 h-
old seed culture of twenty seven substrains of four different LAB (1.0x10°CFU/ml); Lactobacillus spp., Streptococcus/
Enterococcus spp., Leuconostoc/Lactococcus spp. and Bifidobacterium spp., and incubated at 37°C for 24 or 48 h. Among
27 kinds of LAB, seven substrains of Lactobacillus (MG208, MG311, MG315, MG501, MG501C, MG505, MG590) and
one Bifidobacterium (MG723) were selected based on their dose dependent stimulation of the growth of LAB in the pres-
ence of ginseng and changes in pH, acidity and viable cell counts during fermentation were examined. Lactobacillus
MG208 specifically was found to show the best growth on 5% RG and reached nearly 14.0x10% CFU/ml after 48 h of fer-
mentation and produced the titratable acidity as 0.84+0.02%, whereas the pH was significantly lowered from 6.80+0.01 to
3.42+0.02. These results indicated that ginseng can be an appropriate material to prepare the fermentation product by sev-
eral strains of LAB. Therefore we should further check whether probiotic ginseng product may have synergistic health
benefits of both probiotics and ginseng to serve for vegetarians and lactose-allergic consumers.
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Table 1. Strains of lactic acid bacteria.
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USA) vljoksle] 4°Collr] Rasta 35t Alshaa] AR
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Lactobacillus Lactobacillus Streptococcus/Enterococcus  Leuconostoc/Lactococcus Bifidobacterium
Spp. Spp. Spp- . Spp.
Lac.brevis MG19 Lac.reuteri MG505A Str.faecalis MG511 Leu.citreum MG210 Biflongum MG723
Lac.reuteri MGS05A Lac.reuteri MG505B Str.thermophilus MG89 L.lactis MG530 Biflongum MG723A
Lac.plantarum MG208 Lac.bulgaricus MG515  Ent faecium MG89A Bif thermophilus MGT731

Lac.casei MG311
Lac.rhamnosus MG315 Lac.gasseri MG560
Lac.acidophilus MG501 Lac.gohnsonii MG570
Lac.acidophilus MG501A  Lac fermentum MGS90
Lac.acidophilus MG501B  Lac.fermentum MGS90A
Lac.acidophilus MGS01C  Lac.salivarius MG580

Lac.sporogenes MG520  Ent faecium MG510
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Table 2. The viable cell counts of the fermentation product of ginseng by lactic acid bacteria. (1x10*CFU/ml)
LAB incubation white ginseng (WG) red ginseng (RG)
time (h) 1% 5% 1% 5%

24 0.50+0.02 8.10£0.11 4.10£0.04 4.70+0.03
Lac plantarum MG208

48 0.06+0.01 0.60+0.02 0.16£0.01 13.90+0.32

24 1.00+0.02 4.70+0.10 2.00+0.04 2.10£0.08
Lac.casei MG311

48 1.00£0.02 3.50+0.04 1.00+0.02 1.80+0.04

24 2.80+0.08 11.50+0.08 4.40+0.04 9.80+0.12
Lac.rhamnosus MG31

48 1.40+0.01 4.10+0.04 1.60+0.01 6.50+0.02

. 24 1.10+0.02 6.10+0.04 0.90+0.01 3.40+0.04

Lac.acidophilus MG501

48 1.40+0.05 5.40+0.05 2.60+0.01 3.80+0.01

) ) 24 2.90+0.04 10.90+0.08 4.00+0.03 6.50+0.06

Lac.acidophilus MG501C

48 0.64+0.01 1.20+0.01 1.40+0.01 5.20+0.08

24 1.00+0.05 8.90+0.05 1.40+0.01 3.00+0.06
Lac.reuteri MG505

48 2.10+0.04 3.10+0.03 1.70+0.02 1.20+0.01

24 2.60+0.02 14.50+0.64 6.20+0.05 10.50+0.12
Lac.fermentum MG590

48 1.40+0.02 3.40+0.04 0.96+0.01 6.00+0.11

24 0.40+0.01 3.70+0.04 0.60+0.01 6.40+0.09
Biflongum MG723

48 0.01+0.01 0.14£0.01 0.02+0.01 2.70+0.02
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Table 3. pH of the fermentation product of ginseng by lactic acid bacteria.

LAB incubation white ginseng (WG) red ginseng (RG)
time (h) 1% 5% 1% 5%
24 4.20£0.01 3.66=0.01 3.81+0.01 3.73+0.02
Lac.plantarum MG208
48 3.93+0.02 3.45+0.02 3.65+0.01 3.42+0.02
) 24 4.09+0.01 3.92+0.01 4.03+0.01 3.74+0.01
Lac.casei MG311
48 4.27+0.02 3.63+0.02 4.09+0.01 3.96+0.02
24 4.18+0.01 3.90+0.01 4.16+0.02 3.98+0.01
Lac.rhamnosus MG315 :
48 4.24+0.01 4.06+0.01 4.17+0.01 4.04+0.02
) ) 24 4.14+0.01 3.80+0.01 3.91+0.01 3.79+0.01
Lac.acidophilus MG501
48 4.0120.01 3.78+0.01 3.85£0.01 3.63+0.01
) . , 24 4.30+0.01 4.08+0.01 4.24+0.01 4.00+0.01
Lac.acidophilus MG501C
48 4.25+0.01 3.90£0.01 4.00+0.01 3.83+0.01
) 24 4.32+0.01 4.07+0.01 4.290.01 4.17+0.01
Lac.reuteri MG505
48 4.13+0.01 3.93+0.01 4.00+0.01 3.83+0.01
24 4.46+0.01 3.95+£0.01 4.11£0.01 3.80+0.01
Lac. fermentum MG590
48 4.83+0.01 4.51+0.01 4.10+0.01 3.96=0.01
. 24 4.15+0.01 3.84+0.01 3.93::0.01 3.86+0.01
Bif longumMGT23
48 4.24+0.01 3.95+0.02 4.30:£0.01 3.87+0.02
Table 4. Titratable acidity of the fermentation product of ginseng by lactic acid bacteria. R (%)
LAB incubation white ginseng (WG) red giniseng (RG)
time (h) 1% 5% 1% 5%
24 0.19+0.01 0.68+0.03 0.32+0.01 0.59+0.03
Lac.plantarum MG208
' 48 0.22+0.01 0.72+0.02 0.37+0.01 0.84+0.02
24 0.14+0.01 0.38+0.02 0.15+0.01 0.41+0.02
Lac.casei MG311
48 0.13+0.01 0.55+0.03 0.15+0.01 0.48+0.02
24 0.12+0.01 0.30+0.02 0.12+0.01 0.32+0.02
Lac.rhamnosus MG315
48 0.14£0.01 0.36+0.03 0.16£0.01 0.37+0.03
24 0.19+0.01 0.67+0.02 0.23+0.01 0.63+0.02
Lac.acidophilus MG501
48 0.19£0.01 0.79+0.02 0.36+0.01 0.86+0.03
24 0.10+0.01 0.25+0.02 0.21£0.01 0.32+0.02
Lac.acidophilus MG501C
48 0.124+0.01 0.39+0.02 0.15£0.01 0.36+0.02
. 24 0.14£0.01 0.49+0.02 0.18+0.01 0.32+0.02
Lac.reuteri MGS505
48 0.13+0.01 0.34+0.02 0.18+0.01 0.50+0.02
24 0.07+0.01 0.36x0.02 0.17+0.01 0.59+0.03
Lac fermentum MG590
48 0.05+0.01 0.29+0.02 0.16x0.01 0.68+0.02
24 0.18+0.01 0.63+0.02 0.23+0.01 0.65+0.03
Biflongum MG723
48 0.14+0.01 0.68+0.03 0.14+0.01 0.77+0.03
Bt 3 B4 DL R YE F M40 DIl WE Froll 2gaglel 14k Art wxel vlEste] AAHM=E T}
s Hrbelal vt FiktE olgsl] HE XY F & FTMIIE ALE YEktth
ARZNEE B wshd Table 49 2ot 941 g d AAG4¢ AR 7E syl we} pH stet fAlsHAl e e o
T e R e dxae] A9 0.01%% 2w ¥ Z73 AT RE BF 343 FTIeIEt Mg 24 Al
A Ee 3 AR 2SS A 0.02~0.08%E A F Fuie] TRt 2E5E 007~0.79%7H] A=t 7t
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