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Simultaneous Determination of Eleven Active Constituents in Zhenwutang Decoction by HPLC

TIAN Ping', MA Kai', ZHANG Wei', ZHANG Diwen', LIU Bibi’, GUO Xiaoyan', HAN De’ en’ (1. Henan
Province Institute of TCM Research, Zhengzhou 450004, China; 2. College of Pharmacy, Henan University of
TCM, Zhengzhou 450046, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of eleven active constituents in Zhenwutang
decoction, such as 5-hydroxymethylfurfural, (+)-cianidanol, paeoniflorin, benzoylaconitine, benzoylhypacoitine, benzoylpaeoniflorin,
6-gingerol, 8-gingerol, atractylenolide II , 6-shogaol and pachymic acid. METHODS: HPLC method was adopted. The separation
was performed on Phenomenex Kinetex Cis column with mobile phase consisted of acetonitrile-0.2 % phosphoric acid solution
(gradient elution) at flow rate of 1.0 mL/min. The detection wavelength was set at 285 nm (4.4-7 min, 5-hydroxymethylfurfural),
203 nm [7-12 min, ( + ) -cianidanol], 233 nm (12-50 min, paeoniflorin, benzoylaconitine, benzoylhypacoitine, benzoylpaeoni-
florin) , 200 nm (50-62.3 min, 6-gingerol, 8-gingerol; 62.9-90 min, 6-shogaol, pachymic acid) and 222 nm (62.3-62.9 min,
atractylenolide I ). The column temperature was set at 35 °C, and the sample size was 20 puL. RESULTS: The linear ranges of
5-hydroxymethylfurfural, (+) -cianidanol, paeoniflorin, benzoylaconitine, benzoylhypacoitine, benzoylpaeoniflorin, 6-gingerol,
8-gingerol, atractylenolide Il , 6-shogaol, pachymic acid were 0.62-12.47 pg/mL (r=0.999 6) ,2.36-47.25 pg/mL (»=0.999 7),
200.80-4 016 pg/mL (r=0.999 7),4.45-89.04 ug/mL (r=0.999 6),4.28-85.54 ug/mL (r=0.999 5),5.16-103.13 pg/mL (+=0.999 9),
5.53-110.66 pg/mL (r=0.999 9),0.84-16.89 pg/mL (+=0.999 8),0.60-12.04 pg/mL (»=0.999 9),0.53-10.62 pg/mL (+=0.999 5),
1.04-20.78 pg/mL (#=0.999 7), respectively. The limits of quantitation were 0.155, 0.590, 1.210, 1.112, 1.070, 0.258, 0.553,
0.421, 0.153, 0.354, 0.431 pg/mL, respectively. The limits of
detection were 0.047, 0.179, 0.134, 0.337, 0.324, 0.078,

A JEETTH - E K A AR AL VBT H (No.81473368) 5 M F 4
o E 2RSS L I (No.20162Y 2020 ,2017ZY 2036)

* BFBFSE B Wt . BFSCT7 1« T 25 2 R LR LI 0.168, 0.128, 0.046, 0.107, 0.131 pg/mL, respectively. RSDs
0371-66331718, E-mail: tianping082@163.com of precision, stability and reproducibility tests were all lower
B EVEE T, T . WFSEIT 1A - 25418t 5h 7 2 At gt 4l than 3% . The average recovery rates were 96.06% -103.01%
2. B35 :0371-65962746. E-mail:handn@163.com (RSD=2.64% ,n=6), 95.11%-101.57% (RSD=2.58% , n=
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6), 97.22%-102.11% (RSD=1.93% ,n=6), 96.43%-102.78% (RSD=2.35% ,n=6) , 96.42%-101.43% (RSD=2.15% ,n=6) ,
96.86% -102.05% (RSD=2.10% , n=6) , 95.32% -100.55% (RSD=1.87% , n=6) , 97.04% -103.25% (RSD=2.22% , n=6) ,
96.78% -103.22% (RSD=2.62% , n=6) , 97.04% -103.14% (RSD=2.28% , n=6) , 97.08% -103.51% (RSD=2.94% , n="6) ,

respectively. CONCLUSIONS: The method is accurate and specific, and suitable for simultaneous determination 11 active

components of Zhenwutang decoction.
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W A5 g, B F[F—2 000 mL LS, finzk 800 mL,
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25 LKMHXRER

K2 IC2.3.17 IR YR A X B A 0.25.,0.50
1.0.2.0,4.0.5.0 mL, 43 5l & F 5 mL & i, hin B i
ZLVPRE) R RINE LR TAEH . ME Rl EiRR
GNLNESCFR TAEW AT 20 uL, #2217 TR (a3 25 ik
FENE e R m A . LSRRI AR /3 B e (x, pg/mL)
SR AL bR W TR () S A bR R A T 2Pk 1T I, 25 25 L
1,
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21 1 5 B PR 43 9 R 0.155.,0.590,1.210, 1,112, 1.070,
0.258.0.553.0.421.,0.153.,0.354,0.431 pg/mL , K FR 43
W ok 0.047. 0.179. 0.134. 0.337. 0.324. 0.078. 0.168.,
0.128.0.046.0.107.0.131 pg/mL.
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Note: 1. 5-hydroxymethylfurfural; 2. (+)-cianidanol; 3. paeoniflo-
rin; 4. benzoylaconitine; 5. benzoylhypacoitine; 6. benzoylpaeoniflo-
rin; 7. 6-gingerol; 8. 8-gingerol; 9. atractylenolide II ; 10. 6-shogaol;
11. pachymic acid
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Fig1 HPLC chromatograms
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®1 HAFREZEEE F2 MELRKRREER (n=06)

Tab 1 Regression equation and linear range Tab 2 Results of recovery tests(n=6)
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At y=126x 10°+5.34x 10° 09997 200.80~4 016 1396 B9 ®M 10301
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KRAAZ T y=5T4x 104225 X 10* 09999 516~103.13 197 5% w0 1000
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8-%F y=5.93x 1054277 X 10° 09998 0.84~16.89 ' ' ! '
RN J=a 90X 104254 10 09999 060~ 1004 (+)- %% 60.29 6048 11842 9611 98.52 258
6245 y=LX 1037610 09995 053~1062 028 604812046 930
AR =175 104238 10 09997 L04~2078 0027 6048200 1017
6028 6048 1780 9511
TSR SRR A 6 IR, IE R TR AR . 455, 52 H 3 6027 6048 DL 1006
BRI L (+)- LA R ATZGH R E 5 3k T 4 H Tk vk 6029 6048 1969 98
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1.96% .2.36% (n=6) , "IN FHE B & R 1T, 525098 52508 1035705 972
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1 6.98 pg/mL . (+)-JLZ5 % 30.24 pg/mL Aj241 2 626.04 :zﬁ igzj ‘3‘;% ‘23;3
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S B il 4H B N y N :H:‘ WL RN/ « ” ‘S\lﬁk / =} M
ey CWARED, AR, NRE D v o, AU IRE, MRSV SRR HILA
‘ b R f f IF] 5% 8 A (B AR 91 (0.15 % ,0.20 % ,0.25 % B IR /K V4
6248 L ST 010l W) A (0.9.1.0.1.1 mL/min) FER (30,3540 °C)]ik
5.00 5741061 9174 vy . s o . \ .
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Tab 3 Results of durability tests(n=3)
SHRENR  (HUFE  AAF KRBOLEE BRSO LER ARRAAT % £ PANEL 6 EAm AR
A 4, RSD, HE, RSD, A%, RSD, AE, RSD, HE, RSD, #E, RSD, &E, RSD, #E, RSD, &, RSD, A, RSD, &, RSD,
mg/g % mgg % mglg % mgs % mg/g % mglg % mgg % mg/g % mgg % mglg % mglg %
WAIRIB)  OASURERUKER 968 196 4351 160 345641 189 7226 130 7137 130 7966 153 8707 051 1343 221 504 109 31l 299 1468 068
0.20%BBAER 931 Q015 3500.59 7355 7053 7822 86.33 1299 513 329 1488
025K 947 498 358931 7412 7238 80.63 8627 1355 503 3.6 1476
Vi, mL/min 0.9 031 100 4391 214 356928 118 7405 077 7069 091 SLI4 044 861 033 1307 103 528 25 315 286 1473 095
10 929 .19 350137 73.79 7141 80.87 86.67 1286 517 308 1501
11 9.14 53.65 3.605.04 7488 70.12 8043 86.43 1311 502 333 1485
Fhf,© 30 053 169 4322 135 335014 103 7412 100 7218 089 7911 067 8618 070 1297 248 494 160 306 260 1444 239
35 932 007 3498.95 7328 7143 79.54 8737 1287 501 3107 1459
4 922 4256 3569.77 72.66 7092 80.17 86.54 1238 510 30 1511
F4 HEREENELER(n=3,pg/mL)
Tab 4 Results of content determination of samples(n=3, ng/mL)
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o .08 349725 7276 70,52 80.17 §7.66 1230 538 307 1430
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