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Study on the determination method and antioxidant activity
of the multi-component contents of the classical prescription
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Abstract: An ultra-high performance liquid chromatography method for the determination of 8 constituents in
Qingzao Jiufei Decoction was established and the basis of related chemical substances with antioxidant activity in
Qingzao Jiufei Decoction was explored. The separation was performed on a Waters Cortecs RP Shield C18 (150 mm %
2.1 mm, 1.6 um) using UHPLC-DAD as the mobile phase was water (containing 0.1% phosphoric acid) - acetonitrile
with flow rate of 0.30 mL-min" by gradient elution @) determining 5 constituents (amygdalin, liquiritin, liquiritin
apioside, rutin and isoquercitrin) at the wavelength of 210 nm, 237 nm and 358 nm. Under gradient elution ),
3 constituents (glycyrrhizin, glycyrrhizic acid and sesamin) were determined at the wavelength of 210 nm and
265 nm. The IC,, of 10 batches of Qingzao Jiufei Decoction scavenging 2,2'-azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid) diammonium salt (ABTS") free radicals obtained through test and Probit model was analyzed for
correlation with the contents of 8 constituents. The established methods had a good linear relationship (» > 0.999),
good repeatability and stability. The recovery rate was between 82.8% and 112.4%. In a series of concentration

range, the higher the concentration of Qingzao Jiufei Decoction, the stronger the free radical scavenging effect.
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There was a significant correlation between the content of rutin and glycyrrhizic acid and the IC,, of scavenging

free radicals. The content determination methods established in this experiment provide a basis for a reasonable

and scientific evaluation of the quality of Qingzao Jiufei Decoction. Qingzao Jiufei Decoction has antioxidant activity,

which is significantly positively correlated with the content of rutin and glycyrrhizic acid.
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Table 1 Information of random batches mixing. QZJFD: Qingzao Jiufei Decoction
Ophiopogon Eriobotrya Panax Glycyrrhiza
QZJFD No. Morus Gypsum Japonicus (L. Jjaponica ginseng uralensis Pru.nus fS'eSflmum E?uus
alba L. Ustum . . armeniaca L. indicum L.  asinus L.
f) Ker-Gawl. (Thunb.) Lindl. C. A. Mey. Fisch.
S1  Origin Hengxian Yingcheng  Santai Qujing Jingyu Xiaoxian Laiyuan Pingyi Luyi
Batch No. 180312 20191104 1708254 180324 1709275 17111414 20190701 180313 20170407
S2  Origin Hengxian Pingyi Jiangyou Qujing Jingyu Eerduosi Wanrong Anguo Bainiantang
Batch No. 180315 20181101 20200415 180321 1709273 180324 20190701 1709061 20170421
S3  Origin Yulin Pingyi Cixi Yulin Heilongjiang  Eerduosi Qingyang Anguo Bainiantang
Batch No. 1708254 20181102 180311 1708313 180321 180322 20190703 1709062 20170516
S4  Origin Yulin Yingcheng  Santai Xianyou Tonghua Longxi Laiyuan Pingyi Luyi
Batch No. 1708255 20191103 1708255 1807263 180314 1804192 20190703 180311 20160403
S5  Origin Yulin Pingyi Jiangyou Qujing Tonghua Xiaoxian Wanrong Anguo Luyi
Batch No. 1708252 20181104 20200414 180323 180315 17111415 20190704 1709064 20151001
S6  Origin Guangyuan  Fengyang Cixi Xianyou Tonghua Eerduosi Wanrong Anyang  Luyi
Batch No. 180323 20191104 180314 202003012 180313 180323 20190703 180323 20170408
S7  Origin Guangyuan  Yingcheng  Santai Xianyou Jingyu Eerduosi Qingyang Pingyi Yanggu
Batch No. 180324 20191102 1708253 202003011 1709272 180321 20190702 180312 2017111201
S8  Origin Guangyuan  Fengyang Santai Yulin Tonghua Longxi Qingyang Anyang  Yanggu
Batch No. 180325 20191102 1708252 1708311 180311 1804193 20190704 180322 2017112201
S9  Origin Yulin Yingcheng  Jiangyou Qujing Heilongjiang  Eerduosi Qingyang Anguo Yanggu
Batch No. 1708251 20191105 20200413 180322 180323 180325 20190705 1709063 2017112001
S10 Origin Yulin Fengyang Cixi Yulin Jingyu Longxi Qingyang Anyang  Bainiantang
Batch No. 1708253 20191101 180312 1708314 1709271 1804195 20190701 180325 20161210
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Figure 1

UHPLC chromatograms. Mixed standard solution (D under 210 nm (A). Negative control sample of QZJFD without Prunus

armeniaca L. (B) and test solution (C) under 210 nm. Negative control sample of QZJFD without Glycyrrhiza uralensis Fisch. (D) and test

solution (E) under 237 nm. Negative control sample of QZJFD without Morus alba L.(F) and test solution (G) under 358 nm. Mixed

standard solution @ under 210 nm (H). Negative control sample of QZJFD without Sesamum indicum L. (1) and test solution (J) under

210 nm. Negative control sample of QZJFD without Glycyrrhiza uralensis Fisch. (K) and test solution (I) under 265 nm. 1: Amygdalin;

2: Liquiritin; 3: Liquiritin apioside; 4: Rutin; 5: Isoquercitrin; 6: Glycyrrhizin; 7: Glycyrrhizic acid; 8: Sesamin

Table 2 Linearity range, limit of detectron (LOD) and limit of quantitation (LOQ) of 8 constituents

Linearity 0 .
Analyte - LOQ/ng-mL LOD/ng-mL
Range/ug-mL" Equation r

Amygdalin 60.90-609.0 y=3.593x+0.1119 0.999 9 298.8 89.6

Liquiritin 17.80-178.0 y=06.466x-0.387 4 0.999 9 90.0 27.00
Liquiritin apioside 12.15-121.5 y=5316x+0.4670 0.999 9 128.8 25.80
Rutin 4.030-40.30 y=5.094x-0.7321 1.000 0 515.0 154.5

Isoquercitrin 4.040-40.40 y=6911x+0.564 9 0.999 8 206.0 61.80
Glycyrrhizin 3.134-62.68 y=28.18x+5.584 0.999 9 39.18 9.79
Glycyrrhizic acid 31.42-628.4 y=1876x+12.84 0.999 9 2244 67.32
Sesamin 3.152-63.04 y=17.00x+ 14.68 0.999 8 105.1 63.06
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Table 3 Assay of 8 constituents in 10 batches of Qingzao Jiufei Decoction

Content /%

No. Amygdalin Liquiritin Liquiritin Rutin/x10° Isoquercitrin Glycyrrhizin Glycyrrhizic Sesamin

/%107 /%107 apioside/x 10 /%107 /%107 acid/x107 /%107
S1 5.550 1.675 1.522 2.970 2.788 2.820 3.270 0.930
S2 8.70 2.874 1.060 3.360 2.904 1.710 3.045 0.980
S3 9.71 2.680 1.082 2.460 3.048 1.940 2.134 1.100
S4 7.728 2.026 1.022 1.380 2234 1.700 1.581 1.050
S5 6.656 1.722 1.648 8.770 9.530 2.770 3.719 0.990
S6 8.35 1.496 0.763 0 1.770 4.815 2.740 2.537 1.450
S7 6.794 1.587 0.757 0 1.800 4.808 3.390 2.585 1.060
S8 6.555 1.617 1.026 1.130 4.027 1.340 2.141 1.400
S9 7.231 2.268 0.923 2.840 4.478 3.880 2.547 1.820
S10 6.236 1.548 1.209 2.740 4.437 1.450 2.093 1.630
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Figure 2 Ten batches of Qingzao Jiufei Decoction of series con-
centration-ABTS" free radical scavenging rate (n = 3). ABTS": 2,2'-
Azino-bis(3-ethylbenzothiazoline-6-sulfonate). SI-S10: 10 batches

Qingzao Jiufei Decoction in Table 1

. 1C,, (mgmL™"), 25 5 IL3 4, 10 L FE &% B ABTS”
H H 30 1C, E 7 10.42~16.32 mg-mL™" 2 [,

4.3 HIRKEHAER ABTS BEEMNIC, ES 8 MK
DEEMEEMS B LRI E S R AT A 104t
T 1R 2 8 ARy B & B B L B A 5
B ABTS [ FH 2 ) 1C, {f /E Pearson AH S PE 73 #T, LASR
FEBy ERGPAMER KRR, &SR WEKS. FhE
HEE TR HER RS & 5ER
Jili 77 Bk ABTS™H B3 1 IC, H M % R BN 71, 2
FUAR G, B 2 Bl sy, 1C, (H s, B 3515 bR AE 7
s HR M T SRS ER S E 5 IC,,

Table 4

remove ABTS" free radicals

IC,, value of 10 batches Qingzao Jiufei Decoction to

No. ICSO/mg-mL'I
S1 12.34
S2 12.89
S3 13.68
S4 16.32
S5 10.42
S6 14.07
S7 12.35
S8 14.20
S9 15.96
S10 14.46

Table 5 The Pearson correlation test results. ‘Correlation and
“correlation are respectively significant at the 0.05 and 0.01 level
(2-tailed)

Analyte - 1y -
Correlation coefficient
Amygdalin 0.205
Liquiritin 0.142
Liquiritin apioside -0.553
Rutin -0.687"
Isoquercitrin -0.597
Glycyrrhizin -0.157
Glycyrrhizic acid -0.830"
Sesamin 0.598

B 52 2 PR G, RIS 1R8O 2 1 5 B A iE 1 5
FOTAH R RS R R B VR IE MO, 2T N R
{5 b iy, PSR PR

g

AR SCAE L UHPLC 5 & 58 43 M7 77 V50, ik 3
e e FISR B, o iy Ab B () 9 70) B B A Rt AT T %
SRR . A REKH, RATK R 2.5 (50T, %
AR W s 73 (R W 7 VTR 43 B BE R, BRI e 4,
Z I3 R 3 KRR AT, WOE BRI TE /K S FE R RE 2.5 54
FE S AT AR B T i

B AR, 25 58 BIER IR e 2 44, B
WPt 8K, A 56 % % UHPLC R G AT 0 7 0T K .
2 3k Kb AN TR R A 1R 25 %2, By #8315 #F Waters Cortecs
RP Shield C18 &%/ 1.6 um [ il A3 47 26 AR 1 it — 25
A, XK= 1, K- BRI sh Mk RIEAT T % 5%,
R A EEAE A HUAE B, - i 0 2 g R
AN, AR, B REGE ROR, MUH 25 %
g o) B RAF, FELR RGP, il RAE I AE ] B
SZIE TR N o AN AH TR Al KA S KA B, A i i A
iR R, B35 0I5 5 A AR (3 G 58 42 43 15,
Mt — B 5 T AEKMF A 0.01%+0.05% F1 0.1%
MIBEIR, 45 R TR, 2K 0.1% FIBEIRIN, 25754
B4 5, & O IEIETE Rif. ARSLih, %E3|
BB RS R ICH BRI 2% 5, TOIEE R — K
N IEE I E, Bk T 2 KA 5 — 7, e
A5 FEE o P D 3 2 R R IR, P R SRS, o T B IR AR
K, BRI 70 B R AR A, TR 1 152 58 7 o
B BEGRILRE 7, JF R AN o0 i 732, DASSGE (il o) 125
BOR, B RCR . A, B TR E IR A
[F) 9, He 2% 0k BRI 30 °C, P 0.30 mL-min™ A
FE IS AT

FE b B e 45 R R B, S5 L T AN S A
B R R, — U7 TH TR BT 250 17 S ik
ANERTFE, 5T, TR, h AR T4
FCATLJE BT & Z9VR 2, Loy SE N2, — B il oy 1 & K
SPTT R 22 52 AR R 1 S R L H 22

AR R, e B R R LR 1 KR,
I 8 2 9 K 3 TR0 B AN A SR R (5 TR T, 9% R4 O 7E
I A IR TS R Vs AL, SRR RCE LY RG22, nE
it 2HL 235 A R T RS AR ), PSR 77 ek i AT AR A
DRI 23 86 G 72 AR 1) A A LU s 2 i R AR
7R SRR B i 8 (COVID-19) Hh gt 8 45 K% (1995 B 2
HRRUY, I e 5% VR I R T A2 B SR, AR NE S T
P S A i T A B JORE SR A, 5 S I B IR A, I



Z= ARtk

e WA T I IR BOMIZ 1 22 1 B RE T T AU SR S PR T
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A AR (BRI A R, &6 COVID-19, A7)
KPR IR T RN, Ang S IR B L T E
J AR E KR AT GR35 1, Hoh, 5 R )
NIRITECTT, BRI A AR AL, v LA F 697 B
B BLH COVID-19. [R A SO 18R i 2 1 0 4R
PP REAT T 9, CAER F05 S RO 7 2 15 A7l ik i
Bk BB 3 1A N 160 B ER 2 DU A B YA T I &R 9595 W COVID-
19 AT fE . ASHF 7T L ABTS'H 36 A SEIG X 5., il &
10 #L3E B RO i35 B B B 2R/ 1C, 18, 5 8 My
[ B AR A DRIk 2 AT, 45 SRR WA AE — 2 o R I B Y
P, T R R i (R B e, 1 R T B AR R iR 5 S5
LR ABTS  H 2678 bR R B LA i ok s, T RE S
ORISR A B OKCP R E A K. B M
Br, EREH RS S T BT HER HERS &
HI1C, M2k, B &S bm, 10, [EH/N, [ i & ERR
E 7R, HUAA VG VERRGE, RR AR SR e T 5
B RER, R A G, A A o B E N E
e Z& R B FR R R A A R SR A TR

AW 5t K B UHPLC-DAD ¥:ll 5E T & 1 il iz b
M A A H A R R S T R
TR CH A Z AR R 8 AR 1 i, Tk MR PR
HER T E, SAIE R  E—20 TR 4% ) 5 T R
JRARHE R ST B T B LR Ah, A U R LTS R
iz BA U EAEN, BSA T HAHRERNS &2 5%
PEIEAH

e BTAK: 216 1 BT T RSO S Wik
S SRR R AR S SC R RN 1 B A S 0
S HE AT RIS AE T B i R S R W A T A%
S5 EHE AL BT TS T A B . PR ST ER A E LA
LT VRN A R S A B A TR S L. B e PH R
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