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Study on Extraction Technology of Total Saponins from Black Bean
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(Medical College of Changchun Sci—Tech University, Changchun 130600, Jilin, China)
Abstract: The optimal extraction technology of total saponins from black bean was studied in the paper. The
total saponins was determined by ultraviolet spectrophotometry. The effects of ethanol concentration, extraction
time, liquid —to —material ratio, extraction times and water bath temperature on the extraction rate of total
saponins were investigated through single—factor experiments. The optimal extraction condition was optimized by
response surface methodology. Ultimately, the results were as follows: the ethanol concentration 70% , liquid-
to—material ratio 9 : 1 (ml/g), extraction 2 times, extraction time 1 h, water bath temperature 85 °C. In this
condition, the extraction rate of total saponins was 3.33%. The extraction technology of total saponins from black

bean which was optimized through response surface methodology was in high credibility and good predictability.
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Fig.1 Influence of ethanol concentration on extraction rate of total

saponins
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Fig.2 Influence of extraction time on extraction rate of total

saponins
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Fig.3 Influence of liquid to solid ratio on extraction rate of total

saponins



B AR

IR, F R 2P RLFRRILGR

139 —

HH L 3 AT, 2 B 328 i 1 e, S R
P R AL BTG N, R A W FE AN 4 ¢ 1 (mL/g) 5]
6+ 1(mL/g)Bf, IR L 25, AT R K Ry 11
TR B B, MR L 62 1(mL/g)~
10 = 1(mL/g)i BN V52 76 L e 8355 200 mL
ZJa FEAREA KR AR, U B P3G 0 [ b, X R
TR UR R 25 1% 8 EBORE L 6: 1.8 1,
10 : 1(mL/g) 3 KA o
2.1.4  FRIORBOS S BT & A2

HERRFRIBURE i 20.0 g, JITA 80% T 160 mL, /K
ML 85 C, HEEURE A 1.5h, 25420 1.2.3.4.5
W IRIEEERNE 4 Fis .

3.0¢
28} .
s
g i
¥ 26t
= . ;
.
w24 ¥
)
o)
20 1 L 1 1 1
1 2 3 4 5
PEIREL

B4 REURHM B EHFRINENZM
Fig.4 Influence of extraction times on extraction rate of total

saponins
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Fig.5 Influence of water bath temperature on extraction rate of

total saponins
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Table 1 Three factors and three levels’ response surface

methodology design
K — o .
AW/ (ml/g) B LEEHRE/%  C HRIEL
-1 6:1 60 1
0 8:1 70 2
1 10:1 80 3

F2 HERITEER

Table 2 Analysis method and results of surface response

experiment
WIS AW B OB CEIOREL SR TFRICE/%
1 1 -1 0 2.63
2 0 0 0 321
3 -1 0 1 2.18
4 0 0 0 3.12
5 0 0 0 3.31
6 1 0 -1 2.55
7 0 -1 1 3.01
8 1 0 1 275
9 0 0 -1 3.25
10 -1 0 -1 1.68
11 0 1 -1 2.71
12 -1 -1 0 2.18
13 -1 1 0 1.96
14 0 0 0 3.29
15 0 1 1 2.48
16 0 -1 -1 2.15
17 1 0 0 2.92
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Table 3 Variance analysis of quadratic polynomial model

Kt

/S

K prmwm gpr Pw Pl mER
LAY 4.07 9 0.45 13401  <0.000 1  **
A 1.02 1 1.02 300.58 <0.000 1
B 1250x10° 1 1.250x10°  0.37

C 0.22 1 0.22 6546  <0.000 1  **
AB 0.065 1 0.065 1925 00032 =
AC 0.022 1 0.022 6.66 00364
BC 0.30 1 0.30 87.93  <0.000 1
A? 1.30 1 1.30 384.65 <0.000 1  **
B 0.28 1 0.28 8297 <0.000 1
loe 0.64 1 0.64 190.08 <0.000 1 =
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ST 9.250x10* 3
a2z 0.023 4
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Fig.6 Response surface graph and contour map for effects of liquid —solid rate and ethanol concentration on extraction rate of total saponins
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Fig.7 Response surface graph and contour map for effects of liquid —solid rate and extraction times on extraction rate of total saponins
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Fig.8 Response surface graph and contour map for effects of ethanol concentration and extraction times on extraction rate of total saponins
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