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Determination of Six Index Components
Multi-components by Single Marker

in Zhengtian Pills by Quantitative Analysis of

70U Shengzel, LUO Zhechan', ZHANG Yanz*(]. Wenzhou Hospital of Traditional Chinese Medicine, Wenzhou 325000,
China; 2.Hunan Xiangtan Institute for Food and Drug Control, Xiangtan 411100, China)

ABSTRACT: OBJECTIVE To develop a method of quantitative analysis of multi-components by single marker(QAMS) for
six index components in Zhengtian pills. METHODS The method with a Agilent XDB C;g column(250 mmx4.6 mm, 5 um)

was applied, the mobile phase was acetonitrile-0.1% phosphoric acid of gradient elution, the flow rate was 1.0 mL-min™', the

detection wavelength was 310 nm, the column temperature was 30 C and the injection volume was 10 puL. Used paconiflorin as a
reference, the relative correction factors among the six kinds index components were detected by QAMS. These six index
contents were determined by external standard method and QAMS. The results obtained from two different methods were
compared. Verified the practicability and stability of QAMS. RESULTS The established QAMS was used to determine the six
index components in Zhengtian pills, and totally six batches of Zhengtian pills were determined. There was no significant
difference in the calculated values and the measured values. CONCLUSION The QAMS method is simple, effective and
accurate in determining the contents of six index components in Zhengtian pills, which can be used for the quality control of
Zhengtian pills and provide reference for the improvement of quality standards.

KEYWORDS: quantitative analysis of multi-components by single marker; Zhengtian pills; prim-O-glucosylcimifugin;
paeoniflorin; 5-O-methylvisammioside; ferulic acid; imperatorin; isoimperatorin
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Fig. 1 HPLC chromatogram
A-mixed reference substances; B-sample; C-negative sample;
1—prim-O-glucosylcimifugin; 2—paeoniflorin; 3—5-O-methylvisammioside;
4—ferulic acid; 5—imperatorin; 6—isoimperatorin.
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7580 H), FEEMELAIN 1.0 g, BHHEIEHEIVHF,
FEE M EE 30 mL, FREFE, @542 60 min
(Fh#E 250 W, #i% 40 kHz), ¥ EEE, HKRE,
F R AN R IBCR R, R, JE, RIS
224 PAMEXTIBE BB H & R IER AL TT T
2 & “2237 TR A Bl A E D 3 AT )
HLOBIA I B R AT

225 LMEXRRELR HUREXNBRBER, %
“22.17 WUN OIS AT, palidEsE 1, 5, 10, 15,
20, 25 pL, idsk ek EIETAR, DA 2H 53 T AR
(VX HFER X, pg)ZfilbrdE th 2k, tHREENIETTE,
FRA AT R RV L 1.

®1 oMfbammEITBERAEX A

Tab. 1  Regression equation and linear relation of 6
components

&Y EVEW r ALV /g
THRR R Y=1214.44X+38.13 0.9972  0.004~0.090
AJEGTT Y=728.43X-2542  0.998 1 0.038~0.940
5-O-F L 4E TR K BEH Y=158.43X-8.41 0.9986  0.007~0.166
Ry B Y=363.37X+15.80  0.9996  0.008~0.195
IS Y=149.77X-16.75  0.9997  0.072~1.801
RGN ES ¥=428.09X+36.09  0.999 6  0.009~0.236

2.2.6 ESREE R HURG X RIEW, %
“2.2.17 TR IS, KRR 10 pL, L
FE S R, il EEmm A, SRR E . A
21 5-O-F LA Hr B oK B 17 BT ZRAR - BRATHA 2%
SEERAT IR IEME AL RSD 435108 0.2%, 0.1%,
0.2%, 0.4%, 0.5%F% 0.2%, #WIXASHRE % T R,
227 FREMREE R AR R S
1608012H), #% “2.2.17 WU N @i 2% 4+, 43 AlfE 0,
4, 8, 12, 15, 24 h W&, %A E R,
GERTERRER T AT 5-O-F L4 B K T
BUERRR . BRETHIZR . S RKATBIZRIE A ) RSD 73
A4 0.9%, 0.4%, 1.2%, 0.3%, 0.6% /% 0.9%(n=6),
F A I RAE 24 h WASE .

2.2.8 EEMRHE BHEEMET: 1608012H),
& “2.237 TR HETFATHI® 6 1, 1% “22.17
TR B &b, il sk s gAY, Hbr i
kit H S E L RSD . SRTHHREE. A
241 5-O-F R AL B B oK B | BT BRR « BRI HH 2%
FERETEH R P & B A8 0.106, 1.127,
0.198, 0.234, 2.165, 0.285 mg'g', RSD 735 HN
0.5%, 0.8%, 1.2%, 0.3%, 0.4%}% 0.8%(n=6),
KU TTIE R MLT
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1705026H)3& &=, WHgl, H4mky 6 4y, f40 %1 0.5 g,
KEM e, BREMHMIE T, 2 5% ImA TR
Z 7 0.048 mg-mL™' AjZ5F 0.512 mg-mL™', 5-0-
HEOJE 4 i B K B2 EF 0.102 mgemL' . BB R
0.125 mg-mL™"\ BKETHIE 1.255 mg-mL™"' . SFFEKAT
B 0.128 mg-mL ™" IR A XTI S (IE “2.2.27
TR 541 mL, 4% “2.2.37 TR J7 i) &t
WIEW, % “2.2.17 TUNEGREZANE, iR
R, PR ERCE, ZRNE 2.

T2 BRI 6 Ak B A AE E IR 5 R (n=6)
Tab. 2 Recoveries of 6 maker components in Zhengtian
pills(n=6)

FEME PHRGE I AR E
H/mg AH/mg
0.058 0.048 0.105 97.71
0.059 0.048 0.105 96.67
D 0.054 0.048 0.100  97.24 015 058
0.058 0.048 0.105 97.88
0.055 0.048 0.102 98.32
0.052 0.048 0.099  97.46
0.564 0.512 1.075 99.78
0.569 0.512 1.083  100.44
— 0.561 0.512 1.070  99.37 095 058
0.558 0.512 1.065 99.12
0.569 0.512 1.080  99.74
0.568 0.512 1.074 9879
0.094 0.102 0.195 9891
0.093 0.102 0.193 97.45
5.0-HiE4E  0.095 0.102 0.197  100.10
HBKEEE  0.095 0.102 0.196 99.02
0.093 0.102 0.193 97.99
0.094 0.102 0.195 98.81
0.118 0.125 0.241 99.11
0.114 0.125 0.238 98.99
o 0.113 0.125 0237  98.94 0ol 015
0.116 0.125 0240  99.19
0.114 0.125 0239  99.36
0.113 0.125 0.237 99.03
1.196 1.255 2450  99.91
1.166 1.255 2424 10021
ol 13 1.180 1.255 2.432 99.74 095 080
1.181 1.255 2420  98.71
1.185 1.255 2440  100.00
1.167 1.255 2400  98.26
0.144 0.128 0.271 99.14
0.145 0.128 0270  97.97
J—— 0.143 0.128 0.268 97.48 085 102
0.143 0.128 0269  98.74
0.144 0.128 0272 100.04

0.142 0.128 0.270 99.83

[/ “FHE RSD/

I
s W %

H/mg %
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2.3 AR A E

2.3.1 XTI o3RG A RO & 0 R
MW 2, 5, 10, 15, 20, 25, 30 uL, % “2.2.17
TR A3 &R NE . AT ()N S, 4
A5 AT EAF A 7 TR R E ) BRAT =R
(i2)~ 5-O-H FEYE BT K BEH (i) P R R (i) A1 57 K
RUBAZR Gs) A B ER 7, 45 R LK 3.

FT3 SMAAMEMRIERTF

Tab. 3 Relative correction factors of 5 components

HERE AL XS IR R 7
uL fi/s firSs fis/s Fis Fis/s
2 0.967 1216 1.044 0.904 0.865
5 0.964 1215 1.042 0.903 0.867
10 0.965 1218 1.045 0.904 0.865
15 0.964 1218 1.045 0.902 0.865
20 0.966 1.220 1.046 0.903 0.865
25 0.966 1.216 1.044 0.903 0.866
30 0.967 1.220 1.046 0.902 0.866
FHIME 0.97 1.22 1.04 0.90 0.87
RSD/% 0.1 0.1 0.2 0.1 0.1

232 MXKRIERFREIEFEE 55 % %
Agilent 1260, Waters 2695 Ultimate3000 3 Ffi i %
WA i Y A1 @ Dimonsil Cg & 3% A
(250 mmx4.6 mm, 5 pm). @Agilent XDB-Cg &
WA (250 mmx4.6 mm, 5 um). @Shim-pack GIST
Cg A (250 mmx4.6 mm, 5 um) 3 Ff 5 44 %
AEX AL IR F- B 52, 455 W3R 4. RSD $J<5%,
BN () €0 T A R 0335 A 5o AR O AR TR R TG

AN

F4 TR B 6 R W o R E T
Tab. 4
performance liquid chromatographs and columns

Relative correction factors in different high

e R AR IE R T
gy EEE
R fi/s [fidfs fisls  fiys fis/s
Waters a3l k@D 0968  1.220  1.046 0914  0.865
2695
iEH®  0.971 1.254  1.069 0911 0.866
BEgEG® 0970 1265  1.076 0911  0.865
Agilent i@ 0972 1.193  1.027 0901  0.873
1260

@IEE® 0969 1181 1.019  0.898  0.879
@G 0971 1210 1.039  0.897  0.886
Ultimate i@ 0962  1.225  1.049 0901  0.858
3000 @@ 0958 1230 1.053 0909  0.858

BEHE®  0.955 1.223 1.048 0.928 0.859

YA 0.97 1.22 1.04 0.91 0.87
RSD/% 0.5 1.6 1.2 0.8 0.9
2.3.3  AN[ESEEG N GO AR RS IE R sz X

RA NI ER, B8 5 LK A G 1 1E
KT sem, 2R MET . BRATIHER . 5-0-H 2%
YRR EEFY . P BERR . S5 AT BA 2R 6 A AE [
FF¥MES BN 097, 1.21, 1.04, 091, 0.87,
RSD 73514 0.2%, 0.3%, 0.7%, 0.4%, 0.5%, &
B AN [ S 36 N 52 %o A S A%2 T TR TE 52
2.4 QAMS 7k 54MRikSE R ILE

6 #EIERAHERS, % “2.2.37 TRk
fil &, 3% “2.2.17 R a4, 25Kk H QAMS
TEFNAMREESM)BEAT I 2 , HH|H SPSS Statistics
22 GEiT AR 2 RTINS FAT A ¢ KR, 4
W 5. 2 Pk R LR EEER, KW
QAMS 7 AT Tl 7 1E R AL 6 Bk 22 oy 1) 7 1o

®S5 QAMS =L ESM il & E XA H 6 M2 & B(mgg ' n=2)
Tab.5 Contents determination of Zhengtian pills by QAMS and ESM(mg-g ™', n=2)

THRR T BRI R

= AJHH

5-0- F B Y U] oK 7 47

Bl 24 1% S WCHT W1 3R

ESM QASM ESM QASM ESM QASM ESM QASM ESM QASM
1608012H 1.128 0.105 0.108 2.165 2.167 0.197 0.198 0.235 0.238 0.281 0.270
1608024H 1.128 0.108 0.109 2.157 2.158 0.200 0.202 0.234 0.234 0.283 0.280
1610013H 1.126 0.113 0.116 2.163 2.164 0.198 0.203 0.233 0.242 0.285 0.300
1610032H 1.127 0.107 0.107 2.160 2.161 0.199 0.204 0.239 0.241 0.286 0.279
1705012H 1.129 0.103 0.112 2.165 2.167 0.201 0.195 0.237 0.231 0.279 0.283
1705026H 1.130 0.111 0.114 2.164 2.165 0.198 0.194 0.229 0.242 0.281 0.278

T 1 —2.482 0.262 -0.267 -1.277 0.221
Pt 0.06 0.23 0.80 0.26 0.83
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RSy TH IR R 5-O- H 35 4 i B oK 1 350 A
W BUR. RS EERNY, iR b s
(1% BRI A 2R 2 S RHIT #H 25 28 o0 B A 0 4% B
haY, AT RS E TR AT 2O, fE
WA R, 2l E 5 L -K HEE-0.1%
AR 7K VB BRI 2 1501 % B BR /K 5 T R SE 4 iR B
M, SR UL OG-0 1% R HK Bl R g tE, H
PG5 B R B LT

ABFFESL T HPLC [RIEE IE R AL R R
. AJE . 5-O-F Y HIBTOREEF . BTEEIR . MK
AEHRASFRRATHR & &, UATEHF NASY),
AT ER R BRATHIER . 5-0-F B 4 i) K
T BT SRR AN S RKCRT B R AR R E R T, IR
SITIET R PE,  HEXT IARIE R QAMS VA E IF K
FIREZER, HBX KR R gt o dr. SLie
ZEREKW], QAMS VAT H T IE K AL Z F8 AR B /3l
E, NIER M ERMETE LRETN R TS
AR -

REFERENCES

[11 DAI Z, LU J, ZHU I, et al. Thinking on national evaluation
inspection of Chinese patent medicines [J]. Chin Pharm J( [E
242226k, 2015, 50(2): 93-98.

[2] ZHANG Q Y, YANG H T, SHI H, et al. Simultaneous
quantification of nine constituents in Ziziphi Spinosae Semen
by HPLC-MS [J]. Chin Tradit Herb Drugs("h%24), 2015,
46(1): 12-14.

[31 YANG Y M, MIU J R, LIN H. Simultaneous determination of
palmatine, berberine and jateorhizine in Jinji capsules by
QAMS [J]. China Pharm(* [ ZJifi), 2014, 17(9): 1470-1472.

[4] WANG X P, BAI ] Q, WANG Y H, et al. A quantitative
method for simultaneously determining four bioactive
ingredients in Tengzhu Weikang granules with one marker [J].
Chin J New Drugs(H [E #7124 4% ), 2017, 26(15): 119-123.

[5] JIANGL Z, GONG Z F. Determination of three ingredients in

o EBACR 252 2019 4E 2 H 55 36 545 3 )

(6]

(7]

(8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

platycodonis  radix by  quantitative  analysis  of
multi-components by single marker [J]. Chin J Mod Appl
Pharm(+H [E BN FH 242%), 2017, 34(5): 729-732.
LI N N, MENG X S, BAO Y R, et al. Simultaneous
quantitative  determination of five active chemical
compositions in Oroxyli Semen by QAMS based on full-time
multi-wavelength fusion method [J]. Chin J Mod Appl
Pharm(H E AR 24%%), 2017, 34(7): 943-947.
WANG J J, L1 L L. HPLC determination of hydroxysafflor
yellow A in Zhengtian pills and Zhengtian capsules [J]. Drug
Standards Chin( " [E 24 i A5 14), 2013, 14(3): 197-200.
HREZ . —38[S]. 2015: 747.
HUANG L, CHEN H L, LI L L. Simultaneous determination
of paeoniflorin, ferulic acid, prim-O-glucosylcimifugin and
4'-0-beta-glucopyranosyl-5-Omethylvisamminol in Zhengtian
pills by HPLC [J]. China J Chin Mater Med(" [ th 2§24 %),
2013, 38(13): 2114-2117.
LIANG W X, QIN S C, HEI S Y, et al. Systematic evaluation
of effectiveness and safety of Zhengtian pill for migraine [J].
Chin J Exp Tradit Med Form(-' [E5Z56 5 72224 &), 2015,
21(19): 194-200.
WANG Z M, GAO H M, FU X T, et al. Multi-components
quantitation by one marker new method for quality evaluation
of Chinese herbal medicine [J]. China J Chin Mater Med(*' [E
gk k), 2006, 31(23): 1925-1928.
YU X E, QIN J P, L1J C, et al. Simultaneous determination of
7 flavonoid compounds in Yinyanghuo Zonghuangtong
capsule by quantitative analysis of multi-components with a
single-marker [J]. Chin J Exp Tradit Med Form(" [ 5258 75 7
2geiE), 2017, 23(7): 79-85.
GUO L N, CUI G, LIU J, et al. Simultaneous determination of
the contents of three kinds of capsaicinoid in Tibetan medicine
capsicum Frutescens L. by QAMS [J]. Chin Pharmaceut
Affair(F1E 255%), 2017, 31(7): 760-767.
ZHAO B, YANG X B, YANG X W, et al. Simultancous
determination of five major constituents in the roots of
Saposhnikovia divaricata by HPLC [J]. Chin J Pharm Anal(%]
Yok ), 2013, 33(3): 382-387.
XIN J, HU X J, ZHAO C J, et al. Determination of osthole and
isoimperatorin in Anegelica pubescens Maxim. f. biserrate
Shan et Yuan by RP-HPLC [J]. J Shenyang Pharmaceut
Univ(PEBH 2R 2 24)), 2006, 23(2): 93-96.
REN J J, CHENG B L, YU X P, et al. Comparative research
on content of paeoniflorin in different Paconiae Radix Alba [J].
Mod Chin Med(* EILAR 1 24), 2010, 12(7): 22-24.

WA HH: 2017-11-06

CRSCH i W)

Chin J Mod Appl Pharm, 2019 February, Vol.36 No.3 -335.



