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Quality control of Shuanghuanglian preparations using an
effect-constituent index

ZHANG Hui, LI Si-yu, FENG Hong-ling, LI Mu-rui, PEI Zhi-dong’, KANG Ting-guo’

(College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

Abstract: We established a quality evaluation method for Shuanghuanglian preparations based on an effect-
constituent index (ECI), which is guided by the clinical efficacy of Shuanghuanglian and a dose-efficacy correla-
tion. An HPLC method was used to establish the quantitative fingerprint of Shuanghuanglian from different manu-
facturers and to determine the content of 10 fingerprint components, including baicalin, chlorogenic acid, forsythin,
galuteolin, wogonin, forsythoside A, luteolin, caffeic acid, baicalein, and scutellarin. Using Staphylococcus aureus
as biological model, the potency of Shuanghuanglian preparations was determined by antibiotic microbial assay.
Using the method of PLC-DA, the efficacious antibacterial components were screened by "dose-efficacy” correla-
tion analysis. According to the antibacterial potency and content of the antibacterial ingredients, combined with the
method of the custom weight coefficient, ECI was calculated and verified. The results show that the antibacterial
ECI can facilitate evaluation of the efficacy of Shuanghuanglian based on the composition of its contents, providing
a new method for the quality control of traditional Chinese medicine.
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Table 1 Biological potency assay results of Shuanghuanglian
from different manufacturers. TL, TM and TH represent low, medi-

um, and high doses, respectively. FL: Fiducial limit

Inhibitory zone D/mm Py
No.  Batch (U-g"' medicinal ~ FL/%

TL ™ TH materials)
S-1 130802 18.54 19.53  20.24 4.79 4.731
S-2 150409 16.83 1794 18.74 3.94 5.462
S-3 1411003  18.11 18.98  19.87 4.28 8.843
S-4 150719 1529 16.06 1697 391 7.361
S-5 160426 16.05 1697 18.01 423 6.482
S-6 150724 1550 1635 17.27 4.16 6.292
S-7 160305 1558 1639  17.31 4.04 9.613
S-8 151102 1497 1582  16.99 3.83 10.461
S-9 160624 1548 1620 17.16 3.86 7.427
S-10 160718 1521  16.13  16.92 3.84 6.840
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Figure 1 HPLC fingerprint chromatogram of reference standard
solution and Shuanghuanglian sample solution. A: Reference
standard (324 nm); B: Reference standard (280 nm); C: Sample
(324 nm); D: Sample (280 nm). 1: Chlorogenic acid; 2: Caffeic
acid; 3: Forsythoside A; 4: Galuteolin; 5: Luteolin; 6: Scutellarin;

7: Forsythin; 8: Baicalin; 9: Baicalein; 10: Wogonin

Table 2 Chemical constituent assay results of Shuanghuanglian form different manufacturers

Chemical constituent assay/mg- g

Sample

S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10
Baicalin 8.145 8.098 8.082 8.178 8.254 8.321 8.287 8.047 8.138 8.259
Chlorogenic acid 2.747 2.282 2.535 1.827 1.594 2.293 1.955 1.793 1.847 1.737
Forsythin 0.253 0.273 0.242 0.228 0.241 0.274 0.213 0.274 0.251 0.279
Galuteolin 0.243 0.229 0.209 0.470 0.349 0.371 0.430 0.462 0.438 0.369
Wogonin 0.316 0.344 0.273 0.432 0.380 0.354 0.564 0.297 0.412 0.378
Forsythoside A 0.337 0.306 0.365 0.364 0.453 0.298 0.348 0.438 0.312 0.436
Luteolin 0.677 0.677 0.648 0.792 0.648 0.731 0.829 0.634 0.712 0.835
Caffeic acid 0.055 0.057 0.046 0.051 0.075 0.057 0.045 0.061 0.079 0.070
Baicalein 0.264 0.226 0.209 0.247 0.325 0.418 0.253 0.372 0.237 0.342
Scutellarin 0.355 0.179 0.198 0.197 0.267 0.161 0.187 0.212 0.181 0.205
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Table 3  Correlation analysis of chemical constituent and biologi-

cal potency assay

Var ID (Primary) VIP Var ID (Primary) VIP

Scutellarin 1.680 46 Wogonin 0.814 821
Baicalin 1.228 42 Caffeic acid 0.752 117
Forsythoside A 1.190 33 Galuteolin 0.651 074
Chlorogenic acid 1.064 05 Baicalein 0.534 419
Luteolin 0.949 583 Forsythin 0.526 433

4 MBI TIEBAIEE
4.1 MR IMBEBNME 380 % G55 1 Pt w
BRI T35, LAPROK 5 38 0t R, HCHY 3 5 L 4
R TR S IS A 2L 4 AT RUK A, 43 5 A pH
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42 HNEMAEHMESL KHBEE UORERHT
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G E AT L. AF:
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WA VGJERR RS R TE A MRS E R
23974 0.427.0.146.0.055 F10.373 .
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B A AT A, BT 3 S ACE R AR K, 1 X
2R TTIRIR O 5 T B R R AR D, O 2 T
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IR
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AW AN [ | 5% 85 b v U3 T2 1) 351 1 Bt 4 8 T 110 70 1 8
M, [EIEE R o e 5 0B 035 2% 14 43 53l s A
A ] 5B b I 4 AN Tl s e 1 & &, R I I & &
TEARN IR B A7 48 H o 2, T SR AH B AR08 A
SRR . K SPSS 24.0 Gi it o3 B A, o Sl Bt
RN AE 5 RORL oy FRHOHAT FHOCHE 20 B, S5 SR L3R 4.
SRR, ANIE ] SR B R0 T ) R0 B A SE e S
RN A 4B B e M 0 0.919, B B 2 IE R e (P<
0.001), B[ 28R s 73 48 HiER K, i 701 8 40 B 2804 sl bk K,
F JEEAF S5 250 7 i 250RT LAV ol 550 1 =

Table 4 Correlation analysis between ECI and biological potency

assay of Shuanghuanglian from different manufacturers

Effect-constituent Real antibacterial potency

Sample . . .
index (U-g!" medicinal materials)
S, 1.126 4.79
S, 0.969 3.94
S, 1.035 4.28
S, 0.936 391
S 0.970 4.23
Se 0.972 4.16
S, 0.951 4.04
S¢ 0.958 3.83
Sy 0.911 3.86
S 0.958 3.84
wig

H AT rh 24 i 12 ) g i 2 AT 5 — b Bl L e 20

U EOR VRO 261 (05T B, S R R 5 AR I B E T
DL 3 A8 73 PR 245 200 v 308 2 G S0 SR, T 8 o 24 2 B
7 iy ) e 20 1) BE AR 2R A, AN BE I (1 e R i PR 197
R, VP 2 1 R, D ok f e 4 B AT AR SR o 2T
2, H e 2 BRI f R RN Ok, LS



2154 -

2% %3 Acta Pharmaceutica Sinica 2019, 54(12): 2149 -2154

24 5 TR S AR RS2 Sy e, AR S SR
ST LI R T80 3 18] 0, R D R E 5 oy 75 &
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SF B IR R A 5 o AR SO IR, FEIE 5 R BT
B U B I PR D RIOH R 1) 10 AN FR S ) 75 &, SEIG &5
REIR, 10NN R K H8 Soige & & 72 5 W B, (B3
B EEA B, KA A — e ZE 7M.

D E 5 1 R TI RO G 1 245 2801 o1, R R s e 7
- HU 5 43 A (PLS-DA) ¥, 43 Jill X X2 32 il 771 7t b
RO FI5E B i U0 B B AT A OCME 70 A, S5 R 2R 10
AR A BB R IR S
A 5 0 B B B RO AR A O, DX 4 SRR
43 ATAE 9 VA i) 77 o 8 1) 8L B A o

K E SCBCE R 7%, 4G 4TS D) R0
KB KT R, TR DR8I B 2 RO R AL
H W 5E 5% Th 80 43 B2 B, A 3 3 5000 ST RN i
S FRECITE LA S, I AR T LAV R T
DR8> 18 BOR: D R8OR &5 8 SR HK, 3l B0 iE, JIE SR X3
T 1) ) B S I 0 B R 5 D R Ay PR B R B IR AR R,
A& R BOKT 0.9 (P<0.001), it BH %87 B 4 18 £0mT J
B2 4 BRI PR DAL, o] DABIE PP 256 T &

AT 3 ST (1) 5 T ) RO 53 48 R R ) 5 o
VPO I 7735, 2 PAIG PR DI RO 3 1w, 4 Dh 241 E 5 Rl
o R ORI — A ot B PR 7V, I Th RS o) 48
AL DLPA 1) 770 B4 o B, s s 1) R 1 R T 28, AT 5t 9
2 o RS R A TR AT 7T R
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