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Content Determination and Quality Analysis of Polygalae Radix and
Glycyrrhizae Radix et Rhizoma in Fufang Jiegeng Zhike Pian

YANG Sha, YUAN Jun®, YANG Chao, YANG Lei, BAO Xiao-hong, LI Xi
( Sichuan Institute for Food and Drug Control, Chengdu 611730, China)

[ Abstract | Objective: To establish the method for determining the content of Polygalae Radix (3, 6'-
disinapoylsucrose) and Glycyrrhizae Radix et Rhizoma ( glycyrrhizic acid) in Fufang Jiegeng Zhike Pian, so as to
know the overall quality condition of Fufang Jiegeng Zhike Pian and ensure the safety and effectiveness of public
medication. Method: HPLC was performed of MG C,, chromatographic column (4.6 mm x250 mm, 5 pm) and
mobile phase acetonitrile-0. 05% phosphoric acid solution were used to test Polygalae Radix (3, 6'-
disinapoylsucrose) and Glycyrrhizae Radix et Rhizoma ( glycyrrhizic acid), with the sample amount of 20 pL,
flow rate of 1.0 mL +min "', and column temperature of 30 °C, where the mobile phase acetonitrile-0. 05%
phosphoric acid solution and detection wavelength were 18 : 82 and 320 nm for Polygalae Radix (3, 6'-
disinapoylsucrose ) and 35:65 and 250 nm for Glycyrrhizae Radix et Rhizoma ( glycyrrhizic acid). Result; 3, 6'-
Disinapoylsucrose and glycyrrhizic acid presented high linearity with the peak area at 0. 105 8-2.643 8 ug (r =
0.999 5) and 0.077 0-5.773 0 pg (r=1.000 0) respectively, and the average recovery rate was 96.2% (RSD
1.2% ) and 95.6% (RSD 0.9% ). After content determination of Polygalae Radix and Glycyrrhizae Radix et

Rhizoma in 178 batches of samples, it was found that some producers input no, only a few or even poor medicinal
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materials ( medicinal slices) during production, and the quality varied a lot among products from different
producers and products of different batches from a same producer. Conclusion: The method is simple, accurate,

and highly reproducible and sensitive, providing scientific basis for the overall quality control of Fufang Jiegeng

Zhike Pian.
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Glycyrrhizae Radix et Rhizoma
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Fufang Jiegeng Zhike Pian; 3, 6'-disinapoylsucrose; glycyrrhizic acid; Polygalae Radix;
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Table 1 Linearity and range of 3,6'-disinapoylsucrose and glycyrrhizic acid
WK /nm % L2 LA/ pg r
320 3,67 - 07 F I L RE R Y =2 350 314X -3 748 0.105 8 ~2.643 8 0.999 5
250 EEN Y =877 816X - 19 979 0.077 0~5.773 0 1.000 0

X HE R V(0. 0529 g L7 ) R H: 5 i % HE Ok 7 YR
(0.038 49 g-L ") £ 20 pL, ¥ 2.1 3 T {414 &1,
B 0T R I R 0 0 R RE 6 UK SR I T AR, &
SRAZ W R 43 06 T AR Y RSD 43 %118 0. 7% ,0. 4%
F WA 7 1 iy HERERG 9% BE RAT

2.6 HEMERAE WETHEEILEZEBERY 2 g,
KB PRE LB 6 Y, i 2. 3 T 77 1 A i v
WA 201 TR SR e il sk S B, R Y
o 5 TR A S 35 R B A HR 0,626 mg- g H R
-3 5 43 R0, 637 mgeg ' RSD 43 0.8%
0.5% . Ry kHEE LT

2.7 JmAERNE AR 6 4> 150 mL HIEHEE
L AG BN 3,6 -7 - T JE PR W 0 B 3 R (R
VR 0.264 4 g- L") 2 mL J H R R £kt BR
VR (CH RO T R e o 0.347 87 g-L7')2 mL, 7k
TEARIR IR T 7], & 5 B 20 3 1 52 5 A AR 1R %
FRYAR (F & 28 FBEEEHE 0. 626 mg-g ™', H
BR 0.637 mg-g ') 1 g, 45 6 KB FRE , 4 I E
EARAETE I R BRE R, 4 2. 3 TR Oy vk A
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SRR AT M R AT

2.8 i PR

2.8.1 HWARENE KBRS 3,6'-257
T P R TR X RS (0. 052 9 g L7 R IR
VWA 20 pL, #2201 IR A 3% 18, 0 BIHE O,
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20 L, 4% 2.1 TR By 3% &4, 43 514 0,5,10,18,
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VWY RSD 43518 1.1% ,0.5% ,1.1% ,1.2% , 3
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Table 2 Results of recovery tests of 3, 6’-disinapoylsucrose and

glycyrrhizic acid

v PR Lo L S
PO L qjg AT PR R FRM RSD
/g - /mg /mg /% /% /%
/mg
3,6'- 0.9603 0.601 0.529 1.099 94.1 96.2 1.2

THFTEE 1.0228 0.640 0.529 1.150 96.4
T 0.9986 0.625 0.529 1.140 97.4
0.9612 0.602 0.529 1.110 96.0
1.0215 0.639 0.529 1.153 97.2
1.0003 0.626 0.529 1.134 96.0
H 0.9603 0.612 0.696 1.271 94.7 95.6 0.9
1.0228 0.652 0.696 1.312 95.0
0.9986 0.636 0.696 1.313 97.3
0.9612 0.612 0.696 1.277 95.6

1.0215 0.651 0.696 1.316 95.6

—_

.0003 0.637 0.696 1.302 95.6

*3 AEBEHEHER
Table 3 Investigation results of different chromatographic columns

mg-g
3,6'-— 3% F )
6, A S HER
B Tk 7
P s MG Cg (4.6 mm x250 mm,5 pm) 0. 626 0. 637
Kr Cjg (4.6 mm x250 mm,5 pwm) 0.638 0. 658
Agilent C g (4.6 mm x250 mm,5 pm) 0.616 0. 642
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R4 1IT8HERPESHHESENE
Table 4 Content determination of Polygalae Radix and Glycyrrhizae Radix et Rhizoma in 178 batches of samples

No. A R R 3,6'-= 3 FEILHENE (mg/ }) H R (mg/ )
sl
1 WA ZERA A7 0.117,0.148,0.168,0.171,0. 174,0. 175,0. 184 0.095.0. 098 ,0. 098 ,0. 105 ,0. 106,0. 106.,0. 114
2 Z B8 0.007, 0.014, 0.017, 0.019, 0.021, 0. 027, 0.006, 0.008, 0.010, 0.012, 0.023, 0.024,
0.028,0. 034 0.026,0. 029
3 Z C 2 0.024,0.041 0.015.,0. 037
4 %H‘ D 3 0.032,0. 040,0. 055 0.031,0.053,0. 059
5 OEZR E 5 0.035,0.038,0.039,0. 046 0. 054 0.125.0. 125 ,0. 139,0. 144 .,0. 160
6 Z Foo15 0.061, 0.066, 0.078, 0.080, 0.083, 0. 086, 0.042, 0.042, 0.092, 0.099, 0.103, 0.103,
0.087.0. 088 0. 091,0. 102,0. 104,0. 107,0.122,  0.105,0. 106, 0. 109,0. 120,0. 135, 0. 145 ,0. 155,
0.180,0. 185 0. 160,0. 162
7 EVi G 1 0. 086 0.228
8 AL H 6 0.085,0.092,0.118,0.123,0. 123.0. 149 0.074.0.076,0. 108 ,0. 113 ,0. 120 ,0. 145
9 @Hﬁ KA ?ﬁé‘;’ 1 21 0,0,0.009,0.009,0.011,0.013,0.015,0.016, 0.033, 0.041, 0.052, 0.065, 0.065, 0.069,
XA 0.017,0.019,0.020,0. 021 ,0. 022,0. 026,0.027,  0.070,0.082,0. 121 ,0. 131,0. 134,0. 137, 0. 150,
0.029,0. 046 ,0. 050 ,0. 055 ,0. 073 ,0. 075 0.150, 0.150, 0.152, 0.162, 0.185, 0.196,
0.233,0.255
10 9 J 1 0. 046 0. 066
TR K 8 0.020, 0.021, 0.026, 0.029, 0.029, 0. 030, 0.096, 0.120, 0.124, 0.127, 0.127, 0. 131,
0.031,0. 034 0.183,0. 191
12 = 1 0.019 0.173
13 R M9 0.077, 0.084, 0.088, 0.090, 0.095, 0. 107, 0.056, 0.063, 0.064, 0.064, 0.066, 0.082,
0.110,0.113,0. 116 0.117,0. 128 ,0. 129
14 9 N 1 0.051 0.052
15 = 0 17 0.052, 0.054, 0.055, 0.056, 0.056, 0.056, 0.068, 0.071, 0.084, 0.093, 0.099, 0.100,
0. 062,0. 062 ,0. 062 ,0. 064 ,0. 064 ,0. 066 ,0. 068 , 0.100,0.101,0.101,0.105,0.106,0.113,0. 114,
0.079,0. 080,0. 081,0. 089 0.128,0.130,0.133,0. 134
16 R P 2 0.145,0.186 0.152.0. 153
17 = 0 9 0.009, 0.009, 0.010, 0.015, 0.016, 0. 024, 0.015, 0.026, 0.040, 0.043, 0.047, 0.056,
0.029.,0. 047 ,0. 048 0. 060,0. 065 ,0. 065
18 Zp R 11 0.034, 0.035, 0.053, 0.060, 0.067, 0. 078, 0.066, 0.068, 0.071, 0.077, 0.091, 0.095,
0.082,0. 084,0.089,0.092,0. 115 0.095,0. 139,0. 144 ,0. 148,0. 157
19 Zp S 4 0.085,0.087,0.097,0.098 0.092.0.175,0. 195 ,0. 215
20 # T 5 0.0003,0.002,0.010,0.016,0.016 0.015.,0. 020 ,0. 021,0. 026 ,0. 031
20 B U 14 0.020, 0.021, 0.021, 0.023, 0.024, 0.024, 0.032, 0.039, 0.040, 0.046, 0.052, 0.060,
0.024, 0.026, 0.029, 0.040, 0.054, 0.058, 0.061, 0.069, 0.075, 0.077, 0.078, 0.079,
0. 064 ,0. 065 0.090,0. 090
22 HAF 15 Bk HIRA
23 Em w8 0.025, 0.030, 0.034, 0.040, 0.041, 0.055, 0.074, 0.109, 0. 114, 0. 114, 0.120, 0. 126,
0.058,0.071 0.126,0. 14
2 ET X 5 0.023,0.054,0.058,0.080,0. 084 0.043,0. 140 ,0. 144 ,0. 144 ,0. 148

Ze 5%, M H HAEA I7 v D, HOW AU R A2y, i
AR BR B2 A e R 32 10% 5, B 5 07 RS AR %
Hh3,6- O T WL RER FREE O, AR dh A
3,6'-0F TN (C Hy O) 31, AR DT

Fr R 3R T R AR 178 HERE S AT A, 4
6'- T T B R 1 X B 40 B 0. 054 9 mg/

B BRI B o 80 0. 089 7 mg/ o 5 FE R

AN ) Al 7t 7 i R R N B R T
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Fig. 5 HPLC of comparison of different extraction solvents of

Fufang Jiegeng Zhike Pian
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Fig. 6 HPLC of comparison of different extraction methods of

Fufang Jiegeng Zhike Pian
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RS TEBFRNERP 2 HESIHSE

Table 5 Contents of two components from sample with different
extraction solvents mg-g !
$2 B 5 3,6"-T5F T Bt SRR B
#7560 min 0.34 0.33
70% W E# 7 60 min 0. 66 0. 66
50% H i 74 60 min 0.63 0. 62
70% L BEREFE 60 min 0.30 0. 64
70% A EE A1 3% 60 min 0.67 0.59

x6 FRAXNRERERF2HEINSE

Table 6 Contents of two components from sample with different
extraction method mg-g !
$E T 3,6"- 57 T LR R HH R
70% W EEHE 75 45 min 0.62 0.58
70% HE#E A 60 min 0.62 0. 60
70% W AL 37 45 min 0.62 0.61
70% H [ [A] 3 60 min 0.62 0.59
70% W EEMIG 1.5 h 0.63 0.59

0. 2% BRI W (5% 0. 05% B R i WK ) 45 2 5l 35 A [F]
BREE VI 2 G0, 45 R 3,6'- 0% FHE S BEWE7E 2
i%5-0. 05% Wi g (18 82) i 43 8 J& st H SR AE 2
it 0. 05% BERR (35 : 65 ) W 43 B BE ik &, HL il o 75
HEBET T, WK 7,8; [ mf R A DAD Il 4%
3 X 52 7 A R L W% R RN B S I P
I HE AT E T4, D K JE I AE 200 ~ 400 nm, 45
SR R B K 43 3 R 329 nm (3,6~ FF 7 Fo
) ,252 nm CH B0 ) , Ak 8 i v R 45 ok B 0 0 R 114
T — B, S WA SCHk Ve R K 2015 4F (P E 24
) 3 R 320 nm KR 3,6'- 0 Fk
SRR A UK, 250 nm P H R BRI E K

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40
t/min

ALXTRR G B S IOT AR AR % R CL B & B 1. 3,67 - 0% T L AR
HEBE

B7 ZEPIC-FFHEEESENE HPLC

Fig. 7 HPLC chromatogram for content determination of

disinapoylsucrose in Polygalae Radix
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I6 8 1I0 1I2 1I4 1I6 1l8 2IO 2lZ 2I4 2'6 2IS 1;0 3I2
t/min

ARG B 7R R G B H S 1. H R R B

B8 HEHRHEHKRSEWNE HPLC

Fig. 8 HPLC chromatogram for content determination of

glycyrrhizic acid in Glycyrrhizae Radix et Rhizoma

4.4 KMREE BT ARIKE 3,6"-—J7 1Bt
OB R R 2 S R SRR R R
AR T 1 AT 1 R BR 25 ¢, 235 02 05 A A 1k 1%
Frf 3,67 - 0T T EEREAS I R 0. 07 e/ H A
MRAZINER Ay 1. 18 e/ F o

4.5 FEAIINGE  JE O AS BT TE A BT O3 Aol R A
PR AT AE AT DB 9 2 B (R ) Bk
G, FRUCH R A 7 Aol 5 H R A A AN R A
Al Rl — Al A TR 4 5 2 1) 1) S5 i 1 0 22 AR,
X AT AE S A5 Aol 4 SR 2 A LR BAR AR 7 A O
PE7R A LR Al e o D24 4 B AR ORI A
B TP 5 TR 4 78 4 Az = Al X 21 05 P AR R 24
(14 Joi A ) O 5 | e R
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