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Establishment of HPLC fingerprints and determination of four constituents for
Zhachong Shisanwei Pills
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ABSTRACT: AIM To establish the HPLC fingerprints of Zhachong Shisanwei Pills ( Chebulae Fructus, Aconiti
kusnezoffit Radix Cocta, Acori tatarinowii Rhizoma, eic.) and to determine the contents of four constituents.
METHODS The analysis of methanol extract of this drug was performed on a 40 °C thermostatic Kromasil C,; col-
umn (250 mmx4. 6 mm, 5 wm) , with the mobile phase comprising of acetonitrile-water flowing at 1 mL/min in a
gradient elution manner, and the detection wavelength was set at 225 nm. RESULTS Gallic acid, ellagic acid,
costundide, dehydrocostus lactone showed good linear relationships within the ranges of 5.16-165.0, 2.59 -
83.00, 1.06-34.00, 1.25-40.00 pg/mL (r=0.999 5), whose average recoveries were 102.4% , 99.8% ,
98.4% , 101. 6% with the RSDs of 1.84% , 1.86% , 1.33% , 1.96% , respectively. There were thirteen common
peaks in the fingerprints of ten batches of samples with the similarities of more than 0. 98. CONCLUSION This
simple, stable, accurate and reliable method can be used for the quality control of Zhachong Shisanwei Pills.
KEY WORDS: Zhachong Shisanwei Pills; gallic acid; ellagic acid; costundide; dehydrocostus lactone; finger-
prints; HPLC
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T2 i il A B FLeh - SR LA T R B
25 RS HIPR AR Ttk . 485, KA, fik
ARSI ST %] HPLC $8 80, F0 s e bk
BT, AR . KERAEE . REARAFENIRTH
i, DUORIEIG R 25 % et FA ik, b
PR AR

1 #e

1.1 A% LC-20AD SRR AR A5 (B A3
NH]) 3 New Classic MS HLF 701 KF (0.01 mg,
Fig T AR D4R 2 0 F) ) 5 KQS5200DE £ 428 i 7 i)k
THUERY (RIS A RA R ) 5 Milli-Q SCH]
AL (SEEZIAF) .

1.2 #HH5RA BETR. BER. AFREN
BeXt B (iR A R A R AR, oy
512 YA0505YA14 . S02N7G24008 . Z23M8S36648,
4ifEY)=98% ) ; KRAAFTNEXT RS (AR S
FREYIRHE A BR A E, iS5 MUST-18101301, 4l
99.20% ) ; FLf+ = BRI (B 4EE R A6 X
IRIE B M SRR BE B, S 4 il R 20180820,
20180917, 20181018, 20190219, 20190326,
20190418, 20190515, 20190611, 20190719,
20190812) ; WEE, CNE Mg al; HAbR 20
SATal; KRB AK

2 HERE4ER

2.1 HPLC s @#Es

2.1.1 gL Kromasil C, %4 (4.6 mmx
250 mm, 5 um); WAIFHZAE(A) -K(B), BREEDE
i (0~10 min, 10% A; 10~70 min, 10% ~35% A;
70~ 95 min, 35% A; 95~ 100 min, 35% ~ 33% A;
100~ 105 min, 33% A; 105~115 min, 33% ~46% A ;
115~130 min, 46% A; 130~ 135 min, 46% ~42% A ;
135~160 min, 42%A; 160~170 min, 42% ~10%A) ;
R R mL/min; R 40 °C; AT 225 nm;
PEFE R 10 plL,

2.1.2 XTRSEEES HEEPREBORE RN EE
FEART N B G i, B P T A
A3 5IR 220, 168 we/mL I, HIFS.

2.1.3 fhAA A BULRE &, Oh, o
40 HI, IR 1 g, BT 25 mL #HHP,
RN 20 mL L B0, H A AP 30 min, i
%, WEEEAEZRZE, #25), fE, WEHR,
IS

2.1.4 FiktEEER

2.1.4.1 FEEERE RE—HOULR (S

20181018) , 4% “2.1.3” 0T J7 e il 45 ik i v
W, 75 “2. 117 Ik & T aEREm 2 6 vk, LA
12 50 (KREFRNER) SR, WGs A
AN BE IF1E] RSD<0. 3% , AH X} 1 B RSD<3% ,
TG B AT
2.1.4.2 HEMWRKE  HBE—#HALF (5
20181018) 6 4y, & “2.1.3” T F ik FArHl &
BRSO, 201017 TR (A% S50 R kR
E, P12 S (RERAE) AR, WE&
A U6 A X4 B IFTE] RSD < 0. 4%, AH X6 i g AR
RSD<3% , RUZITEELE R,
2.1.4.3 REEilE  HE —H LA (S
20181018) , % “2.1.37 I F J7 ikt & ik i o
W, T 0,3, 6,9, 12, 15, 18, 21, 24 h 1£
“2.1.17 TGRSR T HEREIE, AT A A
AHXHE: B IFE] RSD<0. 3% , AHXF I IR A RSD<3% |
TR WITE 24 h INF&EVE BT,
2.1.5 FMRIEPEN B 10 #EILH, 4% <2.1.37
WUR ikl s W, 76 <20 117 TAg5 &
PEF RN, EdE A 2 g 4s sUR
U PPN 22557 (2012A BR) #EATUEDCHED, 153
RO (B 1), i gk AR o IR E S (]
2), MIEUE (F£ 1) ¥IKF 0.980, HPLC $58C A
e 13 A, L R RO R
[B) B A SR AN B X, B 12 SR
TIRNEE, 13 S EE AT N,

xz1 10 MHERBLE

Tab.1 Similarities of ten batches of samples

Ei%e2 HEHLLE It R
sl 0. 980 S6 0. 997
S2 0. 995 s7 0. 997
S3 0. 996 S8 0.993
sS4 0.997 S9 0. 986
S5 0. 997 S10 0. 986

2.2 AFRHyEHEMNE
2.2.1 3% Z%3CER [9-14], Agilent SB-
Co (it (250 mmx4.6 mm, 5 pm); ¥iZhAHH
BE (A) -0. 1% MR (B), BEZVEM (0~10 min,
5% ~ 10% A; 10 ~ 14 min, 10% ~ 46% A; 14 ~
25 min, 46% A; 25 ~30 min, 46% ~70% A; 30 ~
45 min, 70% A; 45~50 min, 70% ~35% A); 1A
ME 1 mL/min; HE 30 °C; %K 225 nm; #F
FER 10 uL, EEEILE 3, mIbal A, &y
SR AR (o 0 4 B R R4, HEL AR KT
5000, FAMEICTIL,
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Fig.1 HPLC fingerprints for ten batches of samples
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12. REHREATE

12. costundide

13. BEARE N

13. dehydrocostus lactone

B2 BHSWRERE

Fig.2 Reference chromatogram of various constituents
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Fig. 3 HPLC chromatograms of various constituents

2.2.2 XMPMEANEEWCH A ORI R TR, B
1434

R, RERENER, LERTTNERRT RS s,
FH P 1) B D 3 T A R ORE 3 il R 164 83, 34
40 pg/mLIYEW, B,

2.2.3 HEAAAE A BULRE &, h, o
40 Hif, FEERIAIHE 0.25 g, BT 25 mL &2l
SR JJ[I/\ 20 mL FEE, B0, 854 RE
30 min, % ERBZIE, $5), FrE, W
LW, Eﬂﬁ»o

2.2.4  FIVERESESWEI S FRALTIAL I b B T
iR N T I N N S K e = ST o o 7191
0.25 ¢ 25 mL &I, HEMA 20 mL HIEE, &
M, ML 30 min, BG4, WECRZZE, %
5], BRE, BLWEW, RIS,

2.2.5 kEEFEER

2.2.5.1 &MEXRRFLE REEWI “2.2.2” W
XTI W, MRS B R, o SRS 9 I
10 uL, 78 “2.2.17 Tifaifk 4 #Tﬂiﬁé{mﬂmo 2
PR DT B P O R AR AR (X)), W TED AR D G\ A AR
(Y) #EATMIERE, G5R0FR 2, RIS R4
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H VL Ntk e &R AT, W, W TFNTFTO0, 2, 4,6,9, 12h#H “2.2.17
X2 BHESZMER WGBS T R, AR E TR, BAEmR .
Tab. 2 Linear relationships of various constituents AKEBRHNEE., EAARE NEEETGF RSD 435 N
o Sa— . fﬁ%?; 0.57% . 0.62% . 0.79% . 0.28% , & HVA W75 %
pg*m NEl 4 £z |

WE TR Y=40 777X+45908  0.9998  5.16~165.00 i N 12 h NASE M EIH:O
WAL Y=25267X-51313  0.9995  2.59~83.00 2.2.5.4 BEREMERXE  HBE—H LT (S
AREFEMEE  Y=22606X+11944  0.9999  1.06~34.00 20181018) , ##& “2.2.3” Wi F i s BA7HI45 6 14

FEAAFNEE V=14 766X +4 698 0.9999  1.25~40.00

2.2.5.2 REERKE  BRE—HLF (S
20181018) , 4% “2.2.3” T T J7 il 45 it i v
W, 76 “2.2.17 HiARELAOEF AN 6 &, W
REETIR, BAR, AFEBENE, ZEARENE
W T FR RSD 43 W A 0.63% . 0.43% . 0.76% .
1.23% , FHULERG % R AT

2.2.5.3 FawtilE WE—#LE (S
20181018) , 4% “2.2.3” T T J7 il 4% kit o v

PR, F “2.2.17 T 3E &0 T dE ke
E, MR EFIR, BAEIR . AERNEE, X8R
HHNE & A & RSD 400l 1.76% ., 2.18% .
1.51% . 0.81% , KIZHEEEERL,
2.2.5.5  JIRERMCRIAES KSR PRI 6 1745 B oy
PTG ALV AR, A S T BE VW o
Fie “2.2.37 TR L AT 6 I R T,
2,217 TSR SRR, 5 Ik
ROERNES,

K3 BRAMBEEKRAELER (n=6)

Tab.3 Results of recovery tests for various constituents (n=6)

L% JFA Y/ g JNAR/ g MR/ pg IR /% SB[ %/ % RSD/%
WETFR 1822 1 805 3679 102.9 102. 4 1.84
1822 1 805 3621 99.7
1823 1 805 3712 104.6
1822 1 805 3653 101. 4
1822 1 805 3704 104.2
1823 1 805 3 654 101. 4
WEAER 525.0 498.0 1 004 96.5 99.8 1.86
525.0 498.0 1022 99. 8
525.2 498.0 1022 99. 8
524.9 498.0 1031 101.5
525.0 498.0 1021 99.7
525.2 498.0 1030 101. 4
RERENEE 158.5 150.0 304. 4 97. 4 98. 4 1.33
158.5 150.0 306. 4 98.7
158.6 150. 0 309.5 100. 6
158.5 150. 0 305.7 98.2
158.5 150.0 303.4 9. 8
158.6 150.0 306. 9 98.9
FEARTE MR 205.2 198.0 404.2 100. 5 101. 6 1.96
205.3 198.0 403.2 100. 0
205.3 198.0 404.2 100. 4
205.2 198.0 407.5 102. 1
205.2 198.0 406. 4 101.6
205.3 198.0 414.4 105. 4

2.2.5.6 FEMSAHEME FEFEFREC 10 #HEALF 40
¥y, B 0.25 g, H% “2.2.37 TR AL
ERERTR, FE “2.2.17 W% AR SRR E, S

T30, IWWEEARE, 5R0LE4,
3 g
3.1 #maEmadksd Lt =miuhiFEA R

W 1kis . SO SE IR, Hoh e iR . BRI
AR RFAAAURE ., R A
MPEH, HhAFRAN . LEFARENE A R
RO S DL L IR DY AR R AR LS.
AR D 28 58 2 5 R, S R, AR SC AT
G2 RZ AL — GG AT FIE 1~2 Ry
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x4 BFROESEENEER (pg/g, n=3)
Tab.4 Results of content determination of various constit-
uents (pg/g, n=3)

s BETR OBER AFRAE ZEAAREFNB
20180820 6 938.58 2 144.80 626.73 822.33
20180917 6 980. 81 2 184. 84 641. 69 821.38
20181018 6 866. 35 2 172. 64 629. 11 815.08
20190219 7 025.80 1 998.76 632. 48 803.95
20190326 7 025.65 2179.71 633. 46 820. 56
20190418 7 125.19 2 182.20 648. 96 829. 08
20190515 7 164.71 2 270. 19 640. 77 809. 92
20190611 6 941.64  2247.97 630. 69 804.29
20190719 7 055.43 2 088. 42 641. 80 802. 14
20190812 7 205. 58 2 215.94 652.77 810. 84

TR, BUEAEZ R ARSI E 2 R s Al
g7 ASRAERTAEE R E ST T R i A
PEF [ E 3R 4 Fhsisr & A i) HPLC 5, A
By Al L, A i A A

3.2 Eab SR ARSIESR A O RS AT
T AW R LB, W TR, BAER . K
FIRNEE . REARENERHAE 225 nm A7 B
W, SRR R, 5 SR B FE TR
J R EE-K S VR H -0, 19 B R A Uk B
XKL ZE S RE M, B E-0. 1% Wi IR A B T it
AR PEAH 228K Y 4 il o Y9l i iy, i HLgE A |
SYEE. R A, BT R AR
(25,30, 35°C), KM 30 CFKMI SHEBE >
B

3.3 HPLC #8& H# 5 #  ARILERH “FR8 &l
T+ 2R PR R A e A, XL =k
JUBEAT B R, R 10 SRR SR LR R T
0.98, 4 oo bz, R R Bk
S —BEcr, R, ZOrikEE YL, e
15, R4 T b S IR i =R Ui & A3 RS
KILNFER T, W TR

SEHR.

(1] X % s+ =2 S5IE R RS R11]. Juirgys#,
2017, 14(5). 135-136.

[2] R ARIAE DA M R4, P ARIGHE T A
W2 BRI (S H) [S]. 1998 206.
(3] ‘i, Wi, X1 i, & SRZHeh+ =6t

[J]. db s, 2018, 15(5): 154-155.

Grawg, skzg. FLeb b = RALXTE R R A ISIE AT
WL IME RIS AR E B2 (PGE2) G K FE s mi [ J].
AR R 2g24 ], 2019, 37(4) : 999-1002.

1436

[5]

[12]

[13]

[14]

[23]

[24]

XUARTr, AR, ZEARIE, G P 2GR S RSB R 1A
PR KT, HEZE, 2016, 47(22); 4085-4094.
X3, s th2iiegEIEI R SR T]. P E
2555, 2011, 22(19): 1819-1822.

HoofE, BLHM, BRESE. AR S T e SR
[J]. PEERZ#RE, 2003, 23(2): 112-113.

Xu Y, Yang HR, Yang Y S, et al. Research and prospect of
fingerprint of traditional Chinese medicine [ J]. World Latest
Med Inf, 2018, 18(76): 91-94.

ZE M, SEW, ®mIct, % UHPLC ke 2hdlab 1
SHRIVPAF R NEE M EAAGT NI SET]. PER
EERIAIEEZY, 2017, 26(7): 24-25.

WO, PRI, ZERF. HPLC ¥R T M A AL
s RS R S R[], MR AE, 2019, 31(7) . 40-42.
WO, PR, T B, 5. HPLC U0 E I 40 IR
BPARERNEE S ZEAARENERSE[T]. P EZ0,
2019, 22(3): 539-541.

T, WREREN, fRth4r, % HPLC Bk R A 3
HER, WETREGARNEE]]. PR BEAaRE,
2017, 32(2): 819-821.

Pé4:, JT R, M, S LT RERFOR T RS
IS AT 2501 A g (], AR AR (R
B2 04k ) , 2018, 20(9): 1638-1644.

XgH N M, TR, AR ERORCH G R E st
ERRF P REFRSE[]. PR, 2018, 27
(6): 4-7.

TR, R UL, S BT S 2
THHERISE R[], ThEZE 5, 2018, 29(14) : 2002-2006.
B M. W A A M R o BT O TR T AR R
[J]. VsCRIEE, 2016(9) . 34-39.

W, X A S B E(T]. db s
%2015, 12(1): 91-92.

"By, S0, TR RELF o SR
W[ T]. J7&RALT, 2017, 44(3) . 77-78.
ERAGMZ 4. AN RIEFE 25, 2015 4F T —38
[S]. dtat. hEBEARE R, 2015 25.

WO, IBAEAR, TEHIR, . HPLC BRI EFLab+ =k
BTN EE)]. R EBAERRE, 2012, 22
(7): 1560-1562.

W5, I, AR, % Lok =LY T A i
WFE[)]. SFE2h3, 2012, 31(6): 327-330.

AR, MEE AR, HPLC 2052 52 2516 H il-13 BRI
R, HERE ., KFERNRR. ZEAARFNESRT].
HHRBEHAR (RBEAGPRAL), 2015, 17(3): 692-697.
s HPLC KWL ep- 13 SR H R SR [T].
hEREEZG A, 2012, 18(5): 53-54.

WHEE, BT AR ORI e L =R ok
FRENERA L EAARFTRANBRN SR TEZGY SR,
2007, 7(10): 796-797.



