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WE BN ZZRMNEEMILT O RS L TN HAERMEE - —MEHEF 0 2 (HPLC - DAD)# 3% &ik4 4 Agilent
Extend C 4 4 (250 mm X 4.6 mm,5 wm) , & ZHA8H FE — TH(1:1,V/ V) - 0.08% i Rk (B E2BL) 7k 1.0 mL/ min, #&
Mok K oA A 237 nm (3 F HEBR4%) 283 nm (B K ) 203 nm (AR 2 F Rglx/\;i%ﬁ’ Re) . 220 nm(& KR AEsll . & RKAeds .
GARME | REER), RN 30C,#HZTH 10pLER HFEF HEMRE BT ALLF Ry AL LF Re.ORABI. 6K
MEsl aRNEs | GEEBRGRZHIZE AL 3.66~58. 48 g/ mL.6.21~99. 41 pg/ mL.9. 53~152. 54 pg/ mL.3. 06 ~48. 89 pg/ mL.
1.51~24.11 pg/ mL.2. 54 ~40.60 pg/ mL.1.24~19.78 pg/ mL.2. 10~33. 64 pg/ mL.3. 57 ~57. 08 pg/ mL & B M 5 4% & 47 24 1%
AR (r=0.9995,n=6);45 % E E LM BT IEXIELE R RSD 3T 2.0%(n = 6) 3 F 3 he =D 5 55 4 100. 34%,101. 35%,
101. 18%,99. 65%,98. 73%,98. 86%, 100. 86%,99. 30%, 100. 86%,RSD % | 4 1.43%, 1. 52%,0. 68%, 1. 43%, 1. 00%, 1. 19%, 1. 31%,
0.75%,1.36%(n = 6) FEda P 9 AR 04 F 5 5 4 0.526 4~1.100 7 mg/ g.0.956 2~1.700 2 mg/ g.1. 125 2~ 1. 876 2 mg/ g.
0.5709~0. 8256 mg/g.0. 101 4 ~0.502 6 mg/ g.0.2269~0. 6117 mg/g.0.099 4~0.370 5 mg/g.0. 1525 ~0.416 4 mg/ g.0. 395 2 ~
0.7556 mg/g(n=3) 4518 &7 kMR 5 BMRE BRI EREH, TR T BT 9 FF s o456 B B,
KA S ACRADEE R AT I M B BRI AT R
Simultaneous Determination of Nine Components in Qipi Pills by HPLC
MI Zhenging' ,HU Xiaofeng’
(1. Tai'an Institute of Food and Drug Control - Tai'an Fiber Inspection Institute,Tai'an,Shandong,China  271000; 2. Shandong Lukang Pharmaceutical
Group Co. ,Ltd. ,Tai'an,Shandong ,China 271200)
Abstract: Objective To establish a high — performance liquid chromatography — diode array detector (HPLC — DAD) method for
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simultaneous determination of nine components in Qipi Pills. Methods The chromatographic column was Agilent Extend C,; column
(250 mm X 4.6 mm,5 pm),the mobile phase was methanol acetonitrile (1:1,V / V) — 0.08% phosphoric acid aqueous solution
(gradient elution) , the flow rate was 1.0 mL / min, the detection wavelength was set at 237 nm for liquiritin and ammonium
glycyrrhizinate,283 nm for hesperidin,203 nm for ginsenoside Rg, and ginsenoside Re,220 nm for atracylenolide III,atracylenolide II ,
atracylenolide I ,and pachymic acid, the column temperature was 30 ‘C,and the injection volume was 10 plL. Result The linear
ranges of liquiritin, ammonium glycyrrhizinate, hesperidin, ginsenoside Rg,, ginsenoside Re, atracylenolide Il , atracylenolide I ,
atracylenolide I and pachymic acid were 3.66 — 58.48 pg / mL,6.21 - 99.41 pg / mL,9.53 - 152.54 pg / mlL,3.06 -
48.89 wg / mL,1.51 — 24,11 pg / mL,2.54 - 40.60 pg / mL,1.24 - 19.78 pwg / mL,2.10 - 33.64 pg / mL,and 3.57 -
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motes human colorectal cancer metastasis through activation tumorigenesis and epithelial — mesenchymal transition of gas-
of the ERK / Elk — 1/ Snail and AKT / GSK3B /8 - catenin tric cancer via the AKT / GSK3B /8 — Catenin pathway. [J].
pathways[ J 1. Molecular Cancer,2017,16(1):1 - 15. Bioengineered,2021,12(1):5688 — 5704.

[16] OZMAN Z, OZBEK IPTEC B, SAHIN E, et al. Regulation of [20] LIU ZL, BIAN M, PANG L. LncRNA CRNDE Deteriorates
valproic acid induced EMT by AKT / GSK33 /8 — catenin sig-
naling pathway in triple negative breast cancer[J]. Molecular
Biology Reports,2021,48(2):1335 — 1343.

[17] YAN Y,ZHAO P, WANG Z, et al. PRMTS regulates colorectal

Delayed Encephalopathy After Acute Carbon Monoxide Poi-
soning to Inactivate AKT/ GSK3B/ B — catenin Pathway via
miR - 212 - 5p [1]. Neurotoxicity Research, 2022, 40(5) :

cancer cell growth and EMT via EGFR / AKT / GSK3p signal- 1208 = 1222.
ing cascades[ ] . Aging,2021,13(3):4468 — 4481. [21] LEE IH,IM E, LEE H, et al. Apoptotic and antihepatofibrotic
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57.08 pg / mL (r = 0.999 5,n = 6). The RSDs of precision, repeatability, and stability test results were all lower than 2.0%
(n = 6). The average recoveries of the above nine components were 100.34%, 101.35%, 101. 18%, 99. 65%, 98. 73%, 98. 86%,
100. 86%,99. 30% and 100. 86% ,with RSDs of 1.43%,1.52%,0.68%,1.43%,1.00%,1.19%,1.31%,0.75%,and 1.36% (n = 6),
respectively. The contents of the above nine components in samples were in the ranges of 0.526 4 — 1.100 7 mg / g,0.956 2 -
1.700 2 mg / g,1.125 2 -= 1.876 2 mg / g,0.570 9 - 0.825 6 mg / g,0.101 4 - 0.502 6 mg / g,0.226 9 - 0.611 7 mg / g,
0.099 4 - 0.370 5 mg / g,0.152 5 — 0.416 4 mg / g,and 0.395 2 = 0.755 6 mg / g (n = 3),respectively. Conclusion The

method is simple,has strong specificity, good stability, and accurate results, which can be used for the simultaneous determination of

nine components in Qipi Pills.

Key words: HHPLC;DAD;Qipi Pills;content determination
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FEF () bk S (k) b2 2 BT 11 R 2544
A7 Wk T 2020 47 ARCH EI 25 80 (—38) ), & i 1
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FERMALP AS B Rg AS A Re . ARMERTL . FAA
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1.1 {4=8

Waters 2695 Y = % A €415 4 (32 [ Waters 24 F] ,
B A Waters 2996 %1 DAD) ; TE214S K H, 74341 K (i
[E F£ Sartorius N7, K E N T 2 —) ; KQ — 250DE %Y
A (B L TR S A BRA R, D3R 250 W,
W% A 40 kHz) o
1.2 X%

H X B S (H1E 5 111610 - 201908, 45 ) Ky
95. 0%) , 16 iz 17 X% B (F1E45-4 110721 - 202019, 4
9 95.3%) , NS A Re, *F B (L5 110703 -
202034, 2l 8 94. 0%) , N2 R2 4 Re X BEUSL (Hik5 2R
110754 — 202129, 41i &£ °h 96. 0% ) , 11 A Py g I X} A& &
(LS4 111978 - 201501, 4l 4 99. 9% ) , FAAR N Tk 1T
X BE (HHE5 R 111976 = 201501, 215 4 99. 9% ) , IR
g T xR (HE 5 o 111975 - 201501, 4 &
99. 9% ) , H HLFR gkt B i (HIL54 110731 - 202021, 46
FE ] 99.9%) , 410 6 24 i R 8 BE AR B 5 IR
e T B (IO I 4 e & A A R A Wl S
906151066, 4 Ji A1 96. 6% ) ; H I £ ¥ Ry (it 4,

fih 3570 389 A a3 B 4, KRB 4K 5 g AL R K AL,
B R R I3 g, 20 B T A 5 [l B4y A R 2 ] ()
A dil 2y ()" K AL S50 008 20113481, 21062652,
21093077) , 258 25 A AR A BR A 5] () % B, it 553
124201022, 210416,210510) , 2= N % 2% 5 25 e 453 A BR
a7 R C 5435107 20201215,20210523,20210911)
2 HEEH%R
2.1 @igEEH

{38 #E « Agilent Extend C ¢ #£ (250 mm X 4. 6 mm,
5pm) ;A AAHEE - SNE(1:1,V/ V) ,B A
0. 08% T iR 7K %5 WL, 6 B PG (0 ~ 15 min B} 15%A —
27%A, 15 ~ 26 min I} 27%A — 42%A, 26 ~ 40 min I}
42%A — 60%A,40 ~ 52 minfiF 60% A — 35%A,52 ~ 60 min
Bf 35%A — 10%A) 5 33k : 1.0 mL / min; K0 3 K -
237 nm (HEAF  H#EREY ) , 283 nm (B 1) ,203 nm( A
ZBAY Rg, . A S A1 Re) , 220 nm (IR WNERTT L AR N
s 11 R NEE [T AR AL : 30 °CFFE R : 10 L.
2.2 A&

RA XTGBT AS BT
Rg, AS A Re HHEmRE HARNERT HARNEST .
FIARNER T ARE ) B 5 2510 & RS % PR, B 50 mL
R, N 50% H VAT 7S ()28 250 W, 5%
420 kHz) (A, il B0 H ST B 1T  AS 21 Re, .
AZRBAT Re  HHERE AARANERT . AANEET AR
R T PR % IR Jin & v J& 43 5 2 365. 51, 953. 37,
305.58, 150.66, 621.30, 253.73, 123.62, 210.22,
356. 78 g/ mL [RIRAXT R S 2000 A 2 e 2 mL, ¥
50 mL 2, 0 50% FH B O 2% 4850 0k, RS .

R T VA R BURE 7 S L, B AR TR AT I o, K
FRAE , B ZEHEIE M, N 50% H I 50 mLL, 25 3€
PR o i, 0B A 1, 7 AR B ()RR 250 W, B0
20 kHz)45 min, B 04, FEFRE i, 1 50% H i
WA R IR BT, F2 5T, U, BB, RIS

IF A X S L < Ak T L B T2 BN S
ERIO AR ARZES CH R BRI B R A etk il VS T
il Ik A, B S .
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5. HEme 6. aRABRINl 7. aRAEIT 8 aRAEs]
B. BtiXdeini  C. MM BRIER

9. RAEB

B1 sukEeEE

1. Liquiritin 2. Hesperidin 3. Ginsenoside Rg,
8. Atracylenolide [

A. Mixed reference solution

4. Ginsenoside Re 5. Ammonium glycyrrhizinate 6. Atracylenolide Il 7. Atracylenolide II

9. Pachymic acid

B. Test solution C. Negative reference solution

Fig.1 HPLC chromatograms

2.3 FEEER

L JE PRI « 43 RS B H 2. 2 30T YR A X A i
VR B A TR B P X R A TR A e R 2. LT
(T SR AR A | 1 Sk (0 15 T 8 SR AR g ot VS AR 0%
oh, TE 55 TR 5 X R VS R 0 5 A (] £ B I ] 4 A A
kg, e B O AS BT Ry AS BT Re
TR HARNERN AR MEE T HARNES [ ARER
B 43 B WA, B BB DL O ol 23 (1S 0 3 K T
3000, HBAMXF BTG T TR ULIE 1.

RV RHE AEH 2. 230 R IR A X B A 2%
#%0.5,1.0,2.0,4.0,6.0,8. 0 mL, 733 & 50 mL & 5
oL 50% B IRTRGE 2, 742 2. 1 T T (i £ R R
SE , LA R S B (X, g / mL) AR AR R 4%
APUETE R (V) AR AR AT L (0] 0 o 25 SR L3 1, e
HEH BRI ASEH Re ASEH Re  H HIREL
FHARNET AARNET . AARNE T ARERES A
JoT v B Y T PN S W TR R T O R R4S

Rl SHUERERER(n=6)

Tab.1 Results of the linear relation test (n = 6)

A B3 75 AR r ZHMEEE (ug/ mL)
B Y=423652X-34.38  0.9998  3.66~58.48
oy &3 Y=226507X+19.63 0.9999  9.53~152.54
ABLHFRg YV=806145X-52.01 0.9996  3.06~48.89
ABLHFRe Y=621334X+15.66 0.9997  1.51~24.11
HERE Y=395203X+113.48 0.9997  6.21~99.41
BARANEIN  Y=247056X+51.37 0.9998  2.54~40.60
BARANET  Y=348311X-85.62 0.9995  1.24~19.78
BARANE L Y=641007X+47.15 0.9999  2.10~33.64
RAB Y=524362X+93.65 0.997  3.57~57.08

F 2 B B2, 2 700 MR A0 IR I 10 L, 3%
2. V30T a3 25 i b BRI A2 6 YK, 1T Sre g T A . &5
HEH BEH AR Re AS A Re HRIRE . H
ARANBEEI AN T ORAEE T AR TRIE R RSD
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I3 591K 0. 21%, 1. 03%, 0. 34%, 1. 10%, 0. 64%, 0. 74%,
0. 53%,0. 83%,0. 71%(n = 6) , KIULLHRE R B 1.

MR Rl —HE (54 2011348 1) K i, 42
2. 200 N AT A A A 6 L #2108
T A HERE DN A2 0 SR TR AR, O TR & i A5 R
HEAF BT AS B Rg,  AS I Re  H B REL
FIARMNER . FIARNEE T AR AEE T ARE R AT
SER0.7411,1.8762,0. 618 8,0. 286 2,1. 204 2,
0.476 0,0.225 7,0.381 5,0.730 7 mg/ g, RSD 43 %}y
0.73%,0.66%,1. 12%,0.39%,0. 48%,1. 20%,0. 63%,
0.35%,1.17% (n=6) , R INEELZ R I

R P e < B A s T (b A O 1,
AT 0,2,4,6,8, 12 h 422 2. 1300 N (i S50
L TOSRIETH R A R T B BT AS BT Ry AS
AT Re HHRERREL FIRIERTL R PIER I R MER T
AR %5 1R W T B RSD 4351 24 0. 55%, 0. 96%, 1. 23%,
0.94%,0. 62%,0. 91%,0. 38%,1. 23%,0. 92%(n = 6) , 3
WAL A S IR 12 h e M R AT

JRE [l 5 B A AR S (HIE S R
20113481)6 17 , BR324 0. 5 o, KB FRE , 4350 B HEE
ORI 2. 2 T R IR A R Y A T 1 mL, 2. 2
T 7 il A A VAT, 45 2. 130 g S kR
E ORI TR, TR R S5 R L3R 2,
2.4 HREENE

A3 S BOR R LR B RE i L 32 2. 2 TR 7 9 i 4% 1K
A VST, 2. VI A3 S5 R R RE I A 3K, LASIMR T
AL OB i & i A5 R L3R 3.
3 Tt
3.1 $ERRMER S EED -

Je WL A RO o B 22 TR s A 22 4 B 48 PR —
& b e T WA T AN 24 5 A AR R 2 H R R
YRR H R TCvE A R AL B O, A S
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Tab.2 Results of the recovery test (n = 6)

Ao RER() #3248y PARng WEE(mg BRED) X% RSD(%) A () HahEng BAFmg WEFmg EKEG) X% RSD%)

+3% 0.5105 0.3783 0.3655 0.7425 99. 64 (.498 6 0.6004 0.6213 1.2388 102.75

0.5084 0.3768 0.3655 0.7369 98.52 0.5004 (.6026 0.6213 1.2321 101.32

0.5117 0.3792 0.3655 (.7442 99.86 0.5036 0.6004 0.6213 1.2217 100. 00

0.4986 0.3695 0.3655 (.7445 102. 60 S aAREl 0.5105 0.2430 0.2537 (.4986 100.75

0.5004 0.3708 0.3655 0.7365 100. 05 0.5084 0.2420 0.2537 0.4921 98.58

0.5036 0.3732 0.3655 0.7438 101.40 0.5117 0.2436 0.2537 (.4933 98.42 W L1
BR 0.5105 0.9578 0.9534 1.9223 101. 16 (.498 6 0.2373 0.2537 0.4904 99.76

0.508 4 0.9539 0.953 4 1.9214 101.48 0.5004 0.2382 0.2537 0.4865 97.87

0.5117 0.960 1 0.9534 1.9300 101.73 0.5036 0.2397 0.2537 0.4877 91.75

0.4986 0.9355 0.953 4 1.9036 101, 54 WL 0 aARE] 0.5105 0.1152 0.1236 0.2374 93.87

0.5004 0.9389 0.9534 1.8907 99.83 0.5084 0.1147 0.1236 0.2407 100. 94

0.5036 0.9449 0.953 4 1.9112 101.35 0.5117 0.1155 0.1236 0.2396 100.40 P
AR&HRg 05103 0.3159 0.3056 0.6222 100.23 0.498 6 0.1125 0.1236 0.2382 101.70

0.508 4 0.3146 0.3056 0.6264 102.03 0.5004 0.1129 0.1236 0.2365 100.00

0.5117 0.3166 0.3056 0.6184 98.76 VIRY 0.5036 0.1137 0.1236 0.2401 102.27

0.498 6 0.3085 0.3056 0.6134 9.77 aARE] 0.5105 (.1948 0.2102 0.4022 98.67

0.5004 0.3096 0.3056 0.6129 99.25 0.5084 0.1940 0.2102 0.4017 98.81

0.5036 0.3116 0.3056 0.6107 97.87 0.5117 0.1952 0.2102 0.4032 98.95
AREHRe  0.5105 0.146 1 0.1507 0.296 6 99.87 0.4986 0.1902 0.2102 0.3981 98.91 BT

0.5084 0.1455 0.1507 (.2945 98.87 0.5004 0.1909 0.2102 (.4012 100. 05

0.5117 0. 1464 0.1507 0.2931 97.35 WD L0 0.5036 0.1921 0.2102 (.4032 100.43

0.498 6 0.1427 0.1507 0.2915 98.74 VS 0.5105 0.3730 0.3568 0.7362 101.79

0.5004 0.1432 0.1507 0.2907 97.88 0.508 4 0.3715 0.3568 0.7286 100. 08

0.5036 0.1441 0.1507 (.2943 99.67 0.5117 0.3739 0.3568 0.732 100. 36
S 0.5105 0.6147 0.6213 1.2363 100. 05 0.4986 0.3643 0.3568 0.7318 103.00 0L

0.5084 0.6122 0.6213 1.2354 100.31 0.5004 0.3656 0.3568 0.7255 100. 87

0.5117 0.6162 0.6213 1.2603 103.67 10135 .52 0.5036 0.3680 0.3568 0.7215 99.08

x3 HRPIMHSEENELE R (mg/g,n=3)

Tab.3 Results of the content determination of nine components in samples (mg / g,n = 3)

2ETR g HEF  BEF  ARLFRy AKRLHFRe HIEHEZE aRXARLIT aRKAKI SRAA®I  KER
A 20113481 0.7411 1.8762 0.6188 0.2862 1.2042 0.476 2 0.2257 0.3815  0.7307
21062652 0.7309 1.7566 0.623 4 0.280 4 1.1756 0.503 1 0.2104 0.3653  0.7556

21093077 0.7489 1.7065 0.6407 0.2914 1.2537 0.4952 0.2007 0.3696  0.7224

B 201022 0.5264 1.1567 0.8012 0.502 6 0.956 2 0.602 4 0.3647 0.4145  0.4102
210416 0.5521 1.1715 0.8256 0.4952 0.984 1 0.6117 0.3705 0.4010  0.3952

210510 0.5326 1.1252 0.796 8 0.488 1 0.9758 0. 600 4 0.360 4 0.4164  0.4008

C 20201215 1.0102  1.5230 0.5923 0.1032 1.6856 0.2321 0.105 1 0.1660  0.5623
20210523 1.0334 1.4985 0.5887 0.101 4 1.700 2 0.2475 0.099 4 0.1714  0.5336

20210911 1.1007 1.5062 0.5709 0.1159 1.6877 0.2269 0.1023 0.1525  0.5507

HATRA T SRR AN AR A 1k 7 220 45
S5 T3 W R MR B R D i R M % 4
i, AR A NS B B AR B @ g 4 <
BRIRAIK AR TE 2R AFAE AT T D K it
15 IRUMZ AR, HAG PR A FR R A%

KNIy s K2 BA MK SR 750 A5 D08k,
PRITTF A PR AD TR B 2 O AN 22 B AE , LA 1R 1
A =R AR R 5 H MR B i) 2 2 )
JRHA PR PR RO A ST AT iR
KNS TR Ry MAS AT Re, BRI IR T
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ARHNET AR DA ARAE T RSP RE
PR, H R v T R R A R BT R R v R R AR
FRPRIERLSY o

3.2 KgAKk 12 18]

AT R DAD #ETGIEH4 , A S B AT Ry
AZ A Re T 203 nm P KA e RIS, AR BRI
HAR MR TAAARNE T (219 + 2)nm B AN K
WS, PRS2 T 233 nm P A AL A S KW, T HEH A
FPR E T 238 nm P AN A I R W, 18 2 H T 283 nm
WA AL A Foe KM - 25 75 DA (033 6 174 e DR T WA ipe
o R TP IE B0 SR 0 ) AT HR AR M B A
DI YT A I i B3R 9 b sy, o i Foi H R
BRI 38 4 19 A 237 nm, B R ARG U 38 4K A 283 nm,
ANZ B R NS AT Re Kz U 1 434 0 203 nm, [
ARNERICEHARNER T EARNES T ARZ A I K
Y41°4 220 nm.

3.3 HBhtEEEDe 18]

ML - K LG - K B BE - B KA
NG - BEIRIK IS WA H B — N - BRI AN [ 3
SRR A R KT 9 A A B VE A L, A5 SR DL H R - 2
(1:1,V/ V) NH B A, LLO. 08% W2 /KA A EhAH B
BRSO et , A B Rg A S B Refitt 4
P LR A TSR A B R R T 2. 0, BB R
K F 5000,

3.4 REUAHEEFE -2

W 25 S AN TR B HUA ) (B L S K s A X
B AT RN 5 45 5 e BUSCR AT, 45 iU
7 R 5 P EEARBL A B OE He L PR PN TITAE 468 50%
FH S R P BT R SRR K, 22 S 1 R Bl Y A R
BB 5T R A, AR AT R TE 3 25 i
PEIOA R BERE 50% F BV W o [RIE , 25 28 T A A 44
(81 2 4 BTy AR A (] 2 SO [) XoF 4% B 445 10 238 1Y
SR 25 AL A 3 (T 5 250 W, B4R 20 kHz)
45 min I 9 PR EGE 4 AR TR — i L G,
FEMEEE  FEEUT BRI AR RN R PRI P
3.5 BiEHSHRIERE

Z BN A ) Z 835 A (Agilent Extend Cog 4 |
Waters Sunfire C ¢F \Venusil MP — C, g, FiA%2°4250 mm x
4.6 mm,5 pm) M AR (25,30, 35 °C) X (% 0 iy
W, 25 B0 3% FE Ol Agilent Extend C g # (250 mm x
6 mm, 5 wm) FIEEIR K 30 CHF 480 i i 43 B SUR e dd:
W 2. 10T Ak 251
3.6 FHiEEMHM

2 BRI R L MR R AT 25 R
AR A ML O ol 2 7 2 A [T B0 5
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