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Abstract

The effect of water extract of Schizandra chinensis on the growth of yoghurt starter was investigated in order
to manufacture the drink type yoghurt added with water extract of Schizandra chinensis. It was the most
desirable extraction conditions for Schizandra chinensis to soak in 50 times of water for 15 hours at 20T. The
water extract of Schizandra chinensis showed pH 3.07, 2.39% acidity, 1.10% total sugars, and 0.15 optical
density for color. The water extract of Schizandra chinensis was added to MRS broth medium from 0.1% to
1.0% and the medium was fermented by 4 types of lactic acid bacteria such as Lactobacillus acidophilus,
Lactobacillus casei, Lactobacillus bulgaricus, and Streptococcus thermophilus. The addition of water extract of
Schizandra chinensis inhibited the growth of the lactic acid bacteria. The maximum addition amounts of water
extract of Schizandra chinensis was 0.9% for Lac. acidophilus, 0.8% for Lac. casei, 0.2% for Lac. bulgaricus
and 0.1% for Str. thermophilus in order to maintain the propagation of the lactic acid bacteria. When the drink
type yoghurts added with 0.4%, 0.6%, 0.8% and 1.0% water extract of Schizandra chinensis were kept at 4T
for 15 days, it was showed that the number of lactic acid bacteria was not significantly changed during the
storage. The viable cell counts of the drink type yoghurts by addition of 0.4~1.0% of water extract of
Schizandra chinensis were 1.13x10°~2.29 x10° CFU/mL, and these bacterial counts were still more than the
legal standard(l.OxlO8 CFU/mL) even at 15 days of storage.
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Table 1. Changes in pH, acidity, total sugar and color of water extract of Schizandra chinensis during extraction condition

Extraction Extraction time(hr)
Property temperature

(T) 0 3 6 9 12 15 18

20 3.16 2.98 2.86 2.87 3.09 3.07 3.13
pH

80 3.10 2.84 2.82 287 3.06 3.10 3.07

20 0.40 1.73 1.86 212 225 2.39 2.20
Acidity(%)

80 0.45 242 2.65 2.59 2.79 2.58 261
Total sugar 20 0.55 0.75 1.00 1.10 1.10 1.10 1.05
(%) 80 0.50 1.15 1.25 1.35 135 135 1.40
Color 20 0.01 0.07 0.11 0.14 0.11 0.15 0.14
(O.D. 520 nm) 80 0.01 0.14 0.19 0.16 0.20 0.19 0.18
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Table 2. Changes in color values of water extract of Schizandra chinensis during extraction condition

Extraction Extraction time(hr)
Color
values temperature
() 0 3 6 9 12 15 18
L value 20 99.07 99.63 95.00 94.07 95.34 93.20 9337
(lightness) 80 99.11 93.84 91.62 91.83 90.71 90.32 90.00
a value 20 9.07 13.52 16.86 18.48 17.53 20.78 19.76
(redness) 80 9.15 16.75 18.60 15.44 15.19 13.80 14.70
b value 20 6.10 745 7.84 8.32 8.99 9.10 9.16
(yellowness) 80 6.52 13.45 18.40 20.49 24.03 27.26 27.50
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Fig. 1. Effect of extraction temperature and time on the
color of water extract of Schizandra chinensis.
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Table 3. Effect of water extract of Schizandra chinensis on growth of Lactobacillus acidophilus
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(unit: CFU/mL)

Incubation time (hours)

Treatments
0 3 6 9 12 18 24
Control 2.5x10° 1.6x10° 1.5x10° 1.8x10° 42x10 2.5x10° 8.0x10"
Schizandra chinensis
extract
0.1% 12x10° 2.1x10° 1.0x10 22x10° 44x10° 24x10° 6.3x10'°
0.2% 53x10" 2.1x10° 1.7x10° 7.5x10 7.4%10° 9.1x10° 9.7x10"
0.3% 40x10" 1.7%10° 73%10° 9.0x10° 3.8x10° 5.0x10° 1.7x10"
0.4% 7.6x10* 13x10° 5.0x10° 2.0x10° 9.8x10° 40x10 2.0%10'°
0.5% 3.7x10" 1.5x10° 1.0x10° 1.1x10° 6.0x10° 26x10° 8.3x10"
0.6% 34x10° 1.7x10° 1.5x10° 1.0x10° 6.9x10° 1.7x10° 9.7x10"
0.7% 8.4x10" 20%10° 90x10° 1.7x10° 7.0x107 1.3%x10° 9.7x10"
0.8% 7.3x10* 1.0x10° 4.0x10° 1.1x10° 1.7x10° 6.0x10’ 43x10°
0.9% 9.6x10 7.5x%10°* 7.0x10° 2.5x10° 6.5x107 45%x10° 3.2x10"
1.0% 8.1x10" 6.0x 10" 20x10° 8.0x10° 1.1x10° 2.3x10° 62x10"°
Table 4. Effect of water extract of Schizandra chinensis on growth of Lactobacillus casei (unit: CFU/mL)
Incubation time(hr)
Treatments
~ 0 3 6 9 12 18 24
Control 1.9x10° 6.0x10° 1.2x10° 1.7x10° 7.5x10° 2.0x10° 2.0x10°
Schizandra chinensis
extract
0.1% 1.4x10° 1.7x10° 1.4x10° 3.1x107 1.0x10° 4.0x10° 3.7x10°
0.2% 1.6x10° 1.5x10° 1.2x10° 2.7x107 8.8x10° 1.0x10" 9.6x10*
0.3% 1.7x10° 1.0x10° 9.5x10° 2.2x10° 11x10° 3.5%x10" 7.6x10°
0.4% 1.6x10° 2.0x10° 5.0x10° 1.1x107 1.0x10° 1.5x10% 4.7x10°
0.5% 1.7x10° 1.0x10° 5.0x10° 1.9x10’ 1.1x10° 6.0x10° 3.0x10°
0.6% 1.6x10° 4.0x10° 5.5%10° 2.0x10 3.5%x10° 6.5x10° 23x10°
0.7% 1.5%10° 1.1x10° 3.0x10° 1.9x10 6.5x10° 7.0x10° 1.4x10°
0.8% 1.6x10° 2.0x10° 3.0x10° 9.0x10° 5.5x10° 5.0x10° 9.6x107
0.9% 1.5x10° 1.0x10° 2.0x10° 6.0x10° 8.5x10’ 4.0x10° 72x10
1.0% 13x10° 4.0%10° 6.0%10° 6.5x10° 75%107 75x10° 3.3x10’
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Table 5. Effect of water extract of Schizandra chinensis on growth of Lactobacillus bulgaricus (unit : CFU/mL)
Incubation time (hours)
Treatments
0 3 6 9 12 18 24

Control 12x10° 9.5x10° 2.7x10° 12x10° S.1x10 26x10° 1.1x10°
Schizandra chinensis

extract

0.1% 1.4x10° 5.9%10° 23x10° 8.9x10° 4.1x10 1.8x10° 6.6%10°
0.2% 12x10° 6.0x10° 7.6x10° 5.7%10° 22x10 12x10% 6.1x10°
0.3% 9.5x% 10 5.7x10° 3.2x10° 2.9x%10° 8.7x10° 5.9x%10 2.5%10°
0.4% 13x10° 47%x10° 1.0x10° 24x10° 7.2x10° 4.0%107 3.7x10°
0.5% 13x10° 3.6x10° 7.5x%10° 1.4x10° 49x10° 1.6x10’ 1.8x10°
0.6% 13%x10° 3.5%10° 72%10° 13%10° 29x10° 1.2%10 7.9%107
0.7% 1.2%10° 3.5%10° 45x10° 79%x10° 1.5x10° 24x10° 6.2x107
0.8% 1.3%x10° 2.7x10° 5.4x10° 6.5%10° 1.7x10° 5.0%10° 45%107
0.9% 1.4%10° 2.7%10° 43x10° 6.0x10° 13x10° 4.7x10° 2.9x%10
1.0% 1.1x10° 2.4%10° 3.6x10° 3.6x10° 7.5%10° 1.8x10° 1.4%x107
Table 6. Effect of water extract of Schizandra chinensis on growth of Streptococcus thermophilus (unit : CFU/mL)

Incubation time (hours)
Treatments
0 3 6 9 12 18 24

Control 3.2x10° 1.9%x10° 9.1x10 73%10° 12x10° 5.8%10"° 1.7x 10"
Schizandra chinensis

extract

0.1% 25x%x10° 9.1x10° 6.2x10’ 5.7x%10° 1.3x10° 1.7%x10" 4.0%10°
0.2% 23x10° 75%10° 1.4x10 2.0x10° 3.9%10° 1.9%10" 1.7x10"
0.3% 3.0x10° 3.3x10° 1.2x10 1.4x107 2.5x10° 9.7x10" 3.6x10"
0.4% 2.7%10° 1.1x10° 1.0x10’ 1.ox10 2.0x10° 82x10° 8.5x10°
0.5% 25%10° 8.5x10° 9.7x10° 5.5%x10 1.5x10° 2.5x10° 3.0x10°
0.6% 2.7%10° 4.0x10° 1.3%x10° 5.0%107 3.5%x10° 1.9x1¢° 1.0x10°
0.7% 2.0x10° 3.7x10° 1.0x10 8.4x10° 1.0x10° 3.8x10° 3.0x10"
0.8% 40%x10° 1.0x10° 1.5%x107 5.9%x10° 3.5%10° 24%10° 3.9%10"
0.9% 24%10° 1.1x10° 1.2x10 6.0%10’ 1.0x10" 1.0x10° 4.0x10°
1.0% 2.7x10° 4.0x%10° 1.3x10 24x107 2.0x10° 6.1x10° 1.0x10°
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Table 7. pH and acidity of MRS broth medium with vari-
ous levels of water extract of Schizandra chinensis

Treatments pH Acidity(%)
Control 6.74 0.12
Schizandra chinensis

extract
0.1% 6.39 0.15
0.2% 5.92 0.20
0.3% : 5.63 0.26
0.4% 5.47 0.30
0.5% 5.30 0.36
0.6% 5.15 0.42
0.7% 5.06 0.47
0.8% 5.05 0.49
0.9% 4.90 0.57
1.0% 4.83 0.63
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Fig. 2. Changes in viable cell counts of drink type yoghurts
added with water extract of Shizandra chinensis
during storage at 4T.
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