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Determination of 7 Components in Sanzhiqing and Optimization of Its Ethanol Extraction Technology

HU Yuxia®™, CHANG Fuhou®®", LI Jun®**, WANG Yuewu**, ZHANG Mengdi*>‘, GAO Feng®"c,
ZHANG Qian**¢, BAI Tuya*®¢, ZHOU Shuhong®*(Inner Mongolia Medical University, a.the Center for New Drug
Safety Evaluation and Research, b.Research Center for Drug Screening, c.College of Pharmacy, d.College of Basic Medicine,
Hohhot 010110, China)

ABSTRACT: OBJECTIVE To develop a method for simultaneous determination of piperine, piperlonguminine, corilagin,
gallic acid, ellagic acid, quercetin, rutin in Mongolian medicine Sanzhiqing by HPLC-MS/MS, and to optimize the ethanol
extraction technology. METHODS The separation was performed on Shim-pack GIST-HP Cis column(2.1 mmx100 mm, 3
um), mobile phase consisting of water(containing 0.1 % formic acid) and methanol with gradient elution at a flow rate of 0.25
mL-min~!, and the injection volume was 2 pL. Multiple-reaction monitoring was employed with switching electrospray ion
source polarity in positive and negative mode. With comprehensive score of the content of 7 ingredients as the inspection index
and material-liquid ratio, ethanol concentration, extraction time and extraction times as the inspection factor, the Lo(3%)
orthogonal test design was used to optimize the ethanol extraction technology of Sanzhiqing. RESULTS There was a good
linear relationship between the peak area and the mass concentration of the 7 components in Sanzhiqing(»=0.999 1). The RSD
of instrument precision, repeatability and stability were all <5%, and the average recoveries ranged from 99.54% to 105.32% and
the RSD ranged from 1.39% to 4.33%. The optimal ethanol extraction technology included solid-liquid ratio of 1 : 8, ethanol
concentration of 40%, extracting for 0.5 h and extracting for 3 times. Results of three validation tests showed that average
content of the above 7 ingredients was 9.852, 0.587, 16.247, 3.657, 8.663, 0.119, 0.104 mg-g ' respectively. CONCLUSION
The established method is simple, sensitive and efficient, and can be used for determine the content of various main active
ingredients in Sanzhiqing, and the optimized ethanol extraction technology is stable and feasible.

KEYWORDS: Sanzhiqing; HPLC-MS/MS; multi-component determination; orthogonal test; technology optimization
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Tab.1 Retention time and HPLC-MS/MS parameters of the
7 compounds

% £ B2 15 [11) /min m/z A AE B /e V
AR 7.426 286.0—201.0(+) -19
R 7.284 274.0—201.0(+) -16
[ETan 4.715 632.9—300.9(-) 44
BETR 3.275 168.9—125.0(-) 16
BRAmR 6.038 301.0—284.0(-) 27
Wik iz % 6.538 301.0—151.0(-) 21
M 5.806 609.0—301.0(-) 34

1: HIHRPH 286.0000>201.0000(+) CE: —19.0

1: B4 286.0000>201.0000(+) CE: ~19.0

2: ¥R T 274.0000>201.0000(+) CE: -16.0

2: BEHR T 274.0000>201.0000(+) CE: -16.0
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Fig. 1 Multiple reaction monitoring chromatograms of 7 components
A-reference substance; B—test substance; 1—piperine; 2—piperlonguminin; 3—corilagin; 4—gallic acid; 5—ellagic acid; 6—quercetin; 7—rutin.
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Fig.2 Second mass spectra of reference substances

I—piperine; 2—piperlonguminin; 3—corilagin; 4—gallic acid; 5—ellagic acid; 6—quercetin; 7-rutin.
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Tab. 2 Regression equations and linear ranges of 7 components in Sanzhiqing

% 2tk r ZEPETE R /ng-mL! SE R /mg-mL! HeiM B /ng-mL-!
AR Y=195 383.0X-344 597.0 0.999 6 4.18~334.40 0.0415 0.1325
EERET Y=116 773.0X+18 757.4 0.999 1 0.43~34.08 0.092 6 0.030 6
[EEETRY Y=2 110.1X-132 938.0 0.999 2 42.40~43 392.00 1.497 7 0.494 2
WETR Y=1511.1X-520.5 0.999 9 4.36~348.80 2.170 4 0.723 5

AR Y=153.9X+1 891.6 0.999 1 13.68~1 094.00 1.569 9 0.5233
Witz % Y=5 581.4X+10 434.5 0.999 4 0.28~22.64 0.0730 0.024 3
T Y=1126.1X+1 1623 0.999 9 2.32~185.60 0.136 5 0.045 5
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MHRENEERE, BIAREERE 3 AKFE;, = F4 EXREERSATX
S v Tab. 4 Factors and level table of orthogonal test
N=3 e
NEVEA T HeETR . W IAE S B 30.77%, o
0 0 = A AN (s A = o
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X Tab. 5 Contents of the 7 components in orthogonal test
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Tab.3 Sample recoveries of 7 components in Sanzhiqing(n=6) 1 1968 0110 7018 0987 3252 0116 0.025
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51 17235 0225 3 6387 0355 11.549 2127 5.653 0.053  0.094
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. 5824 120.16 98.76 . ) ) : . ) )
F— 270 9954 209 5 6308 0379 10.120 2357 4938 0.067 0.077
58.24 121.03 100.14 6 2624 0174 8395 1.648 3437 0.059  0.051
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3.28 ' 6.57 102.97 ' ' =6 EXRBREITELEE
3.28 6.42 98.28 Tab. 6 Design and results of orthogonal tests
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105.55 217.70 102.51 Tab. 7 Results of variance analysis of orthogonal test
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b A>A>As, CBEWE Bi>B>Bs, AT
C>C3>Cy, FEEUKEL D3>Do>Dy, 45HRILEE 5~6;
A. B. C. D HEXHHZTCBEMELW, A LI
FE —IBTE AR T 20 AB1CoDs, BURHE LR
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2.5 SPLREBGAROR R IR

FAE 7 L BIRR I = 1 2 IR 25 29 650.00 g,
I3 iy, BETEIEHRT, R ERRTE, o
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FEHL 60 min, $EHL 3 WK, BHIEEER, IR IER
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FHAI0 R 7T 0 Fr d R 2 e B R b R A TR A
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30 s, 28022 pm MALIEREIERL, RIASHRRE 2 000
R HER A, I oAt 6 P Lo i
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0.587, 16.247, 3.657, 8.663, 0.119, 0.104 mg'g ',
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%8,

RS HARILRBLEEn=3)
Tab. 8 Results of verification tests(n=3)

Hi/mg-g!

5 e P B

AR BT wige TE

1 9.463 0.615 15.784 3.762 8962 0.125 0.105 11.96

2 9.875 0.563 16.379 3.526 8.573 0.117 0.109 12.06

3 10.218 0.582 16.597 3.684 8.455 0.115 0.099 12.25

WE  9.852 0.587 16247 3.657 8.663 0.119 0.104 12.09
RSD/% 3.84 4.49 259 334 3.06 447 482
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8.663, 0.119, 0.104 mg'g '(RSD N 2.59%~4.82%).,
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