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Optimization of extracting technique for glycosides in Jinkui Shenqi Pills by uniform design
LI Wen-an, REN Xiao-ei, ZHAO Ji, JI Yu-bin, XU Dong
(Center of Research on Life Sciences and Environmental Sciences, Harbin University of Commerce, Harbin 150076, China)
Abstract: Objective T o optimize the extracting process of glycosides in Jinkui Shenqi Pills. Methods
The extracting process of Jinkui Shenqi Pills was optimized by U s( 9°) uniform design with extract rate,
loganin, paecniflorin, total glycosides, and total saponins, as indexes to observe the effect of ethanol con—
centration, amount of extraction solvent added, duration of decoctions, and times of decoction. HPLC and
UV spectrophometer were used to determine the loganin, paecniflorin as well as the total glycosides and
total saponins. Results Through the DPS software analysis, the most favorable conditions are: glyco—
sides in Jinkui Shengi Pills were extracted in 38% ethanol 14 times as much as it for 3 times, 3 h once.
Using this extracting process, the obtained contents of loganin, paecniflorin, total glycosides, and total
saponins were 2. 477 0mg/ g, 0.768 4 mg/ g, 34.178 2 mg/ g, and 4. 910 8 mg/ ¢, respectively. Conclusion
The extracting technique for glycosides in Jinkui Shenqi Pills by uniform design is suitable and feasible.
The study could provide the references for determination and extraction of saponins in Jinkui Shenqi Pills
and groundwork for its further investigation.
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Table 1 Factors and levels
(X1)/ % (X2) (X3)/ min (X4)

1 0 6 1 60 1

2 15 7 1 75 1

3 25 8 1 90 1

4 35 9 1 105 2

5 45 10 1 120 2

6 55 11 1 135 2

7 65 12 1 150 3

8 75 13 1 175 3

9 85 14 1 180 3
2.2 ()

() 8 4

4 3 3 3 1 1 27 ¢, ,

, HPLC
2.3 HPLC
2.3.1 (821, :Symmetry Cis (250

mm*X 4. 6 mm,S um); : 1%
(14 86); :1 mL/min; : 30
2.3.2 :

, 0.16 0. 18 mg/mL

B

24 68 10 20 uL, ,
:Y= 798 944 X+ 56 445,r= 0.999 7,
:Y= 681818 X+ 9716.1, r= 0.999 9

R 0.16 1.6 g, 0.18 1.8
Hg
2.3.3 ) , -
(14 86) , 10 mL , )
, 0.45 um R 10 puL
> 1
1 A
2
! f\‘
0 4 N 2 16
B

t/ min
1- 2-
IHoganin  2-paeoniflorin
1 (A) (B) HPLC
Fig. 1 HPLC Chromatograms of reference substances
(A) and sample (B)

2.4 - tol
2.4.1
, - (14 86) 0. 18 mg/mL
, 0.09 0.045 0.034 0.022 5
0.011 mg/ mL

’

2 2 2

Y=17.64 X - 0.0196, r=
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0. 999 8 , 0.011 0.09 mg/mlL 65 20 min, 5 min, 5
mL, , 554 nm
2.4.2 : R , 10 mL Re
, 10mL 1, 15 10 , , )
10 mL , , Y= 1.4348x-0.0196,,= 0.999 6
, - (14 86) , 10 mL Re 0.014 0.28 mg/mL
, 2.5.2 : , , 10 mL
2.5 - t . 10mL , 15 10 10
2.5.1 : Re mL s s
- (14 86) , 0. 14 mg/ mL , - (14 806) , 10 mL
, 0.014 0.028 0.056 , , , ,
0.112 0.14 0.28 mg/ mL I mL , Re
, , 0.2 mL 50 mg/mL 2.6
- 0.8 mL ,
2 Uy(9) (n=5)
Table 2 Results of Us( %) wniform design test (n= 5)
/ / (b)/ (o
X X2 X3 X4 (/%  (mg- g ") (mg: g7") (mg- g7") (mg- g7 ") (2)
1 0 71 105 3 34. 04 1.3189 0.5354 20.359 4 0. 600 2 10. 43
2 15 9 1 165 3 35.07 1.9875 0.5121 19.977 0 2.200 5 10. 72
3 25 11 1 90 2 31.74 2.098 6 0. 6502 27.791 0 1.2959 14. 35
4 35 13 1 150 2 34.26 2.2647 0.762 1 29. 667 7 1.785 9 15. 44
5 45 6 1 75 2 27.31 1.788 3 0.8276 33.878 4 2.0583 5 17. 80
6 55 8§ 1 135 1 27.56 1.9172 0.5922 27.027 8 1.938 9 14. 15
7 65 10 1 60 1 26. 80 1.722 4 0.708 1 19. 896 4 1.586 5 10. 48
8 75 12 1 120 1 26.74 1.8109 0.6299 22.245 0 2.238 11. 84
9 85 14 1 180 3 29.24 2.1678 0.778 5 30.925 5 1.652 3 16. 02
2.6.1 : DPS 0.46; X2= 6.00; X3= 60.00; X 4= 1.140 2;
, 10 , P=0.001 5, F=679.284 5,
F , R= 0.999 8, Ra=0.999 0,
, Y= 0.985+ 0. 943 X +— 0.451 ,
XsX4=0.000 3 X2X3+ 0.024 X 2X4+ 0.004 X3X 4 : 46% 6
: X1= 0.58; X2= 6.00; 60 min, 1
X3=179.99; x4= 2. 04; P=0.0107, 2.6.3 : DPS
F= 26.95, R=0.989 1, ) 10 )
Ra=0.970 5, , F )
, . , : Y= 29.554- 44, 916X 1 X1+
58% 6 180 min, 0. 118 X 1X3+ 13.422 X1Xa— 0.0339 X3X4;
2 :X1= 0.57; X2= 6.07; X3=
2.6.2 : DPS 69.55; X4= 3.00; P=0.025,
) 10 . F=9.6117,R=0.9517, Ra=
F ) 0.900 8, )
, : Y= 1.644+ 0. 665 X1— - 57%
0.096 8 X2— 0.011 X3— 0.738 X1X 1+ 3x 107° X3 6 70 min, 3

Xa+ 9% 107 XX 3; X 1= 2.6. 4 . DPS
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, 10 )
F )
R :Y= - 1.496+ 0.088 X3—

45.103 X 1X 1— 0.098X2X2— 3x 107 °X :X3+ 4.453
X1X2-0.035 X1X3+ 0. 004 X3X 4
: Xi= 0.63; X2= 13.90; X3= 112.73;

X4=3.00; P= 0.021 0, F=1348.79,R=
0. 999 9, Ra= 0.999 6,
) Re
:63%
14 113 min, 3
2.6.5 : ,
, (a) (b)
(c), .3
, (Z)(Z= 0.2a+ 0.5b+
0. 3¢ , DPS
) 10 )
F )
, :Y=16.958- 0.219X2-
22.884 9 X1 X1+ 0.072 9 X1X3+ 6.599 X1X4—
0. 016 7 X3X4; c X1=

0.60; X2= 9.46; X3= 71.85 Xs= 3.00; P =
0.026 8 F=09.231 2; R=0.949 9;

Ra=0.897 0 : 58%
) 9 , 72 min, 3
, 58% , ,
58% , 14 3, 180 min,
2.7 : ) 14
58% 3, 180 min
, 33.22%,
2.4770 0.768 4 mg/g;
34.178 2 mg/ g; Re
4.9108 mg/ ¢
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