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Properties of the Mixed Fermentation Milk Added with
Red Ginseng Extracts

Hyoung Chudl Bae and Myoung Soo Nam*

Division of Animal Science & Resources, Chungnam National University

Abstract

This experiment was camied out to examine the fermentation properties of yogurt with bovine milk and
soybean milk at the mixed ratio of 2:1 and added 0.1, 0.2, 0.4 and 1.0% red ginseng extracts. The effect on
promoting the fermentation by additives 0.1, 0.2, 0.4 and 1.0% red ginseng extracts were higher and pH was 3.90~
3.94 when Lactobacillus acidophilus KCTC3150 and Lactobacillus salivarius ssp. salivarius CNU27 were used.
Titratable acidity showed a little inhibiting due to increasing red ginseng extracts content. The average viable
counts of lactic acid bacteria after 15 hour culture was the highest level of 6.26x10° cfu/mL when Lactobacillus
acidophilus KCTC3150 was used, and the additives cortent of red ginseng extracts was 1.0% The production of
lactic acid was the highest and the concentration was 332.22 mM when Lactobacillus acidophilus KCTC3150 was
used, and the additives content of red ginseng extracts was 1.0% Lactose hydrolysis was completely hydrolyzed
when Lactobacillus acidophilus KCTC3150 and Lactobacillus salivarius ssp. salivarius CNU27 were used. The
highest viscosity of yogurt was 780 cP when Lactobacillus acidophilus KXCTC3150 and Lactobacillus salivarius
subsp. salivarius CNU27 were used and red ginseng extracts was added 1.0% The overall acceptability, 4.17+0.64,
was the highest when Lactobacillus salivarius subsp. salivarius CNU27 was used and the additives content of red

ginseng extracts was 0.2%
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Table 1. Changes of pH dwring the fermentation of milk and soy bean milk added with red ginseng extracts at 37T for 15

hours
Ginseng extracts Fermentation time (hrs)
Culture
added (%) 0 3 6 9 12 15
_________ pH - - - - - - - .-
0.0 6.99 6.49 5.67 4.66 4.13 391
0.1 6.93 6.42 5.61 4.62 4.12 3.90
LAY 02 6.91 6.42 5.55 458 4.10 3.90
0.4 6.77 6.39 5.52 4.59 4.09 3.91
1.0 6.63 6.29 548 4.59 4.08 391
0.0 6.99 6.50 571 472 4.14 3.94
0.1 691 6.43 5.56 4.64 4.15 3.94
Ls?- 0.2 6.79 6.35 5.50 4.59 4.12 3.93
0.4 6.71 635 5.50 4.59 4.12 3.93
_ 1.0 6.64 6.26 5.43 4.55 4.12 3.92
Y Lactobacillus acidophilus KCTC3150.
% Lactobacillus salivarius subsp. salivarius CNU27.
% & 9AJZko] AUk Al &, pHY} <k 4.60] HE E<t 2N FEE B UERO ME H
pH7} 728bs 23S Ho|x 9o, pHY} 4.6 KTt 74y A FEE AU TR LERE G 3A e
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Table 2. Changes of titratable acidity during the fermentation

37T for 15 hours

Azho] o)A £

vrgfo AhvEs A 225 A7 %7t

of milk and soy bean milk added with red ginseng extracts at

Ginseng extracts added

Fermentation time (hrs)

Culure o) 0 3 6 9 12 15
--------- Titratable acidity - - - - - - - - -

0.0 0.23 0.48 0.87 1.24 1.74 1.85

0.1 0.23 0.47 0.90 1.32 1.82 1.89

LA" 0.2 0.22 0.52 0.92 1.29 1.86 1.84
0.4 0.24 0.52 0.97 141 1.87 1.89

1.0 0.27 0.50 0.83 1.35 1.64 1.75

0.0 0.24 047 0.87 1.29 1.62 1.84

0.1 0.23 0.49 0.95 1.35 1.74 1.85

Ls? 0.2 0.23 0.48 0.95 1.35 1.82 1.83
0.4 0.25 0.53 0.95 1.47 1.83 1.83

1.0 0.29 0.47 0.88 1.20 1.72 1.98

Y Lactobacillus acidophilus KCTC3150.
? Lactobacillus salivarius subsp. salivarius CNU27.
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Table 3. Changes of viable cell counts during the fermentation of milk and soy bean milk added with red ginseng extracts at

37T for 15 hours (cfu/mL)
Culture Ginseng extracts Fermentation time (hrs)
added (%) 0 6 9 12 15
--------- Viable cell - - - - - - - - -
0.0 1.02x10° 3.10x10° 3.75x10° 4.60x10° 4.28x10° 2.98x10°
0.1 1.01x10° 3.15x10° 4.55x10° 4.58x10° 5.65x10° 5.29x10°
LA" 0.2 8.80x10’ 3.85x10° 5.88x10° 5.43x10° 5.90x10° 6.11x10°
0.4 8.00x10 3.90x10° 4.38x10° 4.50x10° 5.05%10° 5.33x10°
1.0 9.50x10’ 3.40x10° 6.75x10° 5.63x10° 5.94x10° 6.26x10°
0.0 9.60x10 2.55x10° 4.63x10° 4.45x10° 4.20x10° 3.17x10°
0.1 9.55x107 3.80x10° 5.13x10° 4.60x10° 4.60x10° 430%10°
Ls”? 0.2 9.00x10’ 3.15x10° 5.38x10° 4.62x10° 6.10x10° 5.44x10°
0.4 1.06x10° 3.35x10° 5.38x10° 4.60x10° 4.90x10° 5.85x10°
1.0 1.16x10° 3.40x10° 5.41x10° 4.44x10° 5.05x10° 5.88x10°

Y Lactobacillus acidophilus KCTC3150.
D Lactobacillus salivarius subsp. salivarius CNU27.
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Table 4. Contents of organic acids after the fermentation of milk and soy bean milk added with red ginseng extracts at 37°C

Ginseng extracts

Organic acid (mM)

Culture added (%) Citric acid Tartaric acid Lactic acid Acetic acid
Control " 9.64 40.62 25.33 10.50
0.0 6.84 31.03 224.75 11.77
0.1 7.58 28.41 229.99 16.80
LA? 0.2 6.58 26.13 234.65 14.64
0.4 498 28.55 253.70 13.85
1.0 548 36.45 332.22 16.85
0.0 9.26 29.38 255.45 17.42
0.1 8.48 27.92 263.80 15.67
LsY 02 7.88 29.31 267.65 16.54
0.4 8.97 32.74 264.62 14.36
1.0 7.48 35.89 293.16 16.84

'R? 0.997462 0.999267 0.996458 0.999044

" Contents of organic acids before fermentation of skim milk and soymilk.

? Lactobacillus acidophilus KCTC3150.
Y Lactobacillus salivarius subsp. salivarius CNU27.

" Correlation coefficients between amount and area in standard calibration of organic acids by HPLC.
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Table 5. Contents of carbohydrate after the fermentation of milk and soy bean milk added with red ginseng extracts at 37T

Ginseng extracts

Carbohydrate (%)

Culture added (%) Stachylose Lactose Glucose Galactose
Control 225 1.99 0.56 0.37
0.0 2.20 1.37 - 0.16
0.1 2.10 1.50 ~ 0.23
LA? 0.2 1.88 1.60 ~ 0.24
0.4 1.84 1.62 -~ 0.25
1.0 1.83 1.80 - 0.28
0.0 1.85 1.76 ~ 0.32
0.1 1.71 1.72 ~ 0.25
Ls” 02 121 131 - 0.21
0.4 1.10 1.30 - 0.20
1.0 1.04 147 - 0.23

R 0.999992 0.999286 0.999235 0.999989

D Contents of carbohydrate before fermentation of skim milk and soymilk.

? Lactobacillus acidophilus KCTC3150.
) Lactobacillus salivarius subsp. salivarius CNU27.

" Correlation coefficients between amount and area in standard calibration of organic acids by HPLC.

Table 6. Viscometric characteristics after the fermentation
of milk and soy bean milk added with red ginseng

extracts at 37T
ciue O Mgy
00 - 620
0.1 670
LA 02 670
0.4 740
1.0 780
0.0 630
0.1 650
Ls? 0.2 634
0.4 : 685
1.0 780

Y Lactobacillus acidophilus KCTC3150.
2 Lactobacillus salivarius subsp. salivarius CNU27.

o, Lactobacillus acidophilus KCTC3150 4 B4+ +&&
FA7HE 620 cPolRlovt 1.0% 4t 28 H7bolA
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polysaccharide®] 434 ol o]g B3tH o2 curd?} A H
= AoZA ZA4F FEE A TRRERY Ax A 24k
9] wEUt SV mE ArY 4% B 4 2
559 Al 53 22 BT st curdrt g 3t
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Lactobacillus acidophilus KCTC3150904 &4} —7'.‘—3% A7}t
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Table 7. Sensory evaluation after the fermentation of milk and soy bean milk added with red ginseng extracts at 37T

Sensory evaluation

Ginseng extracts

Culture added (%0) Odor Taste Mouth Feel Color Overa!l-
acceptability

0.0 4.140.64" 3.43+0.49 3.710.70 3.5740.49 3.5740.90

0.1 3.57+0.49 3.29+0.45 3.43+1.05 3.57+0.73 3.4320.73

LA 02 3.29+0.70 3.43+0.49 3.00£0.93 3.86+0.64 3.86+0.64
0.4 3.71£0.45 3.43+0.73 3.14+0.64 3.29+0.70 3.00+0.34

1.0 2.71+0.70 3.14+0.35 2.71£0.45 3.5740.73 2.86+0.35

0.0 429+0.45 3.57+0.49 3.86+0.99 3.57+0.49 4.00+0.53

0.1 4.29+0.45 3.14+0.35 3.86+0.64 3.86+0.65 3.71£0.70

Ls? 0.2 3.7120.45 3.57+0.49 4.29+0.70 3.71£0.45 4.14+0.64
0.4 3.29+0.70 3.270.70 3.30+0.45 3.1440.83 3.14+0.35

1.0 2.7140.75 3.000.53 27120.70 3.57+0.90 3.00£0.53

*Means+SD.

Y Lactobacillus acidophilus KCTC3150.
2 Lactobacillus salivarius subsp. salivarius CNU27.
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KCTC3150%. vl ekt 988K} Lactobacillus salivarius subsp.
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U 2 o]-f A E9 raffinose9} stachyose] A3 &
27} Lactobacillus salivarius subsp. salivarius CNU270] AJ4+3]
£ «-galactosidaseol] 2J8)] EH=I97] WFEo g gt
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