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R,
 E R AIRHMNEECHEERTERETI-FTARAZRE K25 FT BLF ABRAMEES 7%‘*’)5&/\/"\;1\51'3
ik, AR ARERB SN, ik RA SRR EE R, €84 N Kromasil Ci, RS AR A THF-0.1% VB8R si (B 2R BL) , ik
4 0.8 mL/min, ] 7% % % 280 nm, A£i% 4 25 C, 3 4F 4 10 pL, A ZHE AT %, R A Hiplot A2 BT+ &5 24 B EAA
SR HRE 3 -FTRAGRE REF FT A SHEsR A MR FA R E R 69 2458 B 45 17.00~170.00(7=0.999 9)
5.14~51.40 (r=0.999 8) .3.00~30.00 (+=0.999 8) ., 153.00~1 530.00 (r=0.999 9) . 7.88~78.75 (r=0.999 8) . 2.85~28.50 (r=
0.999 9) . 11.34~113.40 pg/mL (r=0.999 8) , 45 & AT (24 h) . F H X RSD 3/ F 2% 5 F 3 Ae AR w55 4
99.58% (RSD=0.83% ,n=6) . 100.31% (RSD=1.17% ,n=6) . 100.61% (RSD=1.08% ,n=6) . 100.05% (RSD=0.82% , n=6)
100.31% (RSD=1.38% ,n=6) .100.31% (RSD=0.85% ,n=6) .99.85% (RSD=1.01% ,n=6) , 10 3ttt 5 ¥ L& &K 5445 5 5
4 7.262 5~8.941 5.2.464 9~3.068 9.1.478 9~1.883 4 ,58.632 8~79.408 3,3.569 4~4.500 6.1.077 6~1.341 5.1.139 7~5.957 0
mg/g. BEABAHSAERR T, IOMBETEA4E, L FSI~SIEA—% S4B A —% S5~S6 %A —% ST~SI0F A — %,
it AT ST E AR AR RS BRSO REAB ST A T RS KRR R E4H] R R MR SR R E
BlE—FEH,
EEIR ESHIEA HRCRME SR SR R EKE S

Content Determination of Multiple Indexes in Zhengxin Jiangzhi Tablets and Cluster Heatmap Analysis
CUI Xiaomin', JIN Yueti’, REN Hui', HU Jing', DONG Mingzhi’, HE Fang’, LI Ning', QU Tong', CHEN Zhiyong'
(1. Shaanxi Academy of Traditional Chinese Medicine, Xi’an 710061, China;2. School of Pharmacy, Xi’an
Medical College, Xi’an 710021, China; 3. Xi’an C. P. Pharmaceutical Co., Ltd., Xi’an 710043, China)

ABSTRACT OBJECTIVE: To establish the method for the content determination of 7 components, such as puerarin,
3’ -methoxypuerarin, daidzein, rutin, hesperidin, salvianolic acid A and quercetin, in Zhengxin jiangzhi tablets, and conduct
cluster heatmap analysis. METHODS: HPLC method was adopted. The separation was performed on Kromasil C;s column with
mobile phase consisted of acetonitrile-0.1% formic acid solution (gradient elution) at the flow rate of 0.8 mL/min. The detection
wavelength was set at 280 nm, and the column temperature was 25 °C. The sample size was 10 pL. Taking the content data as the
object, the cluster heatmap was drawn by Hiplot scientific research mapping platform. RESULTS: The linear range of puerarin,
3'-methoxypuerarin, daidzein, rutin, hesperidin, salvianolic acid A and quercetin were 17.00-170.00 (r=0.999 9), 5.14-51.40 (r=
0.999 8), 3.00-30.00 (»=0.999 8), 153.00-1 530.00 (»=0.999 9), 7.88-78.75 (+»=0.999 8), 2.85-28.50 (»=0.999 9) and
11.34-113.40 pg/mL (r=0.999 8), respectively. RSDs of precision, stability (24 h) and repeatability tests were all less than 2% ;
the average recoveries were 99.58% (RSD=0.83%, n=6), 100.31% (RSD=1.17%, n=6), 100.61% (RSD=1.08% , n=6),
100.05% (RSD=0.82% , n=6), 100.31% (RSD=1.38%, n=6), 100.31% (RSD=0.85% , n=6), 99.85% (RSD=1.01% ,
n=6), respectively. The contents of above components in 10 batches of samples were 7.262 5-8.941 5, 2.464 9-3.068 9, 1.478 9-
1.883 4, 58.632 8-79.408 3, 3.569 4-4.500 6, 1.077 6-1.341 5, 1.139 7-5.957 0 mg/g, respectively. Results of cluster heatmap
analysis showed that 10 batches of samples could be divided into 4 categories, including S1-S3 as one category, S4 as one
category, S5-S6 as one category and S7-S10 as one category. CONCLUSIONS: The established method is simple, accurate and
specific, which can be used for the quality control of Zhengxin jiangzhi tablets, combined with cluster heatmap analysis. There are
some differences in the quality of different batches of samples.

KEYWORDS Zhengxin jiangzhi tablets; HPLC; Content determination; Cluster heatmap analysis
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HR) R R 3 - AL E R B AR E N
SRS Ay, HA MR I | R IR R4 I b S5 22 Fh 2
FERS ™ MoK P G = ZE A T HA O LI A R
ARCRE [ ] L A B 3R R i 22 S 2 FRAE RO A
KR BAHR BHUEAL RO LA R AR S A
FRUS S R B v R B AT R A W 2R i S =z — A
YRS B2 A A U ok BRIk BRI A | Rk I
B DU BEF 2GR Y PHER IR A SR FFS 1) B
32— AR RO, B sk
G325 BTG 25 5 568 OO (R T A O, FLAS IS i1
TSI ZE R B, IE O BENR i AR R (37 -H A B AR
RORGAF 5T BT SR A T 2 0 & A
XA, AT RESE X 20 1) B Sy . HET, 2020 4 AR
(R 25 8 ) (—35B) “ IE O P RE A7 el 10 AN AT 5
WMEX—f5tr. W HEE"E 7RO R T2
] 0 o g Sl s, 2R AR PSR T IR O R b
LTI ok B TR AR 3R 25 TR 7 R0 1
SE 7 AR & AR — R EE D B LR 24 b 2 T %
A3VE R e S i A HE A o 4 T r 24 7 590 198 o o
R 2] Z 24153 2R 2 U VR AR 0, DR e Ay
ST XE LA 41T S WL E U B B 254 T o

ISR L T R E A A T 1 R IURN R 4, A5 A
TR BB MW AE I A 220G 2R i1 B 3 ol g 1) 2R
R S LR i B 56 2R A0, 18 AT A i A i) SR 2Rk e Ak
SR FR, LA B 60 11 TR 1 DA S LR ity PR
S B G, BE B B A R ST, AR
5T R F e A80RHE €33 (HPLC ) YE [RI B 22 T 1E Lo B RS
AHEIRE 3 -HAERERE KRG A T B S
By R A I R 00 e, R A T RIS, B RN
STV Z 200 T 3R U528 IR R IR AR 25 1 %%
AR
1 #F#t
1.1 FENUE

AHFFE T E A 1260 7 HPLC {Y (245 Agilent
3], KQ-400DE HUA 75 I i VML (EL 1 i 8 7 (U AR AT
PRy H]) , BT25S 5 4y 2 —HL 740 B K F- .BS210S
BT 0y Z— WA 0 B RV [FE 2 AR (L s f
PR FI 146
1.2 FEHR5KF

KA R IR 5L (35 wkq20041310) 25 T %k IR
(#t*5 wkq20030203) | 3" - F 48 L 54 HR 2 X B i (it 5
wkq20092106) 31 [ P41 148 4t sear A RH A FRA F
4l B 5K T 98% 5 ST R A XF BR & (it 5 MUST-
2103311) &6 M3 2 4 BE & (HIE5- MUST-21010610) #fit f2
2257 BE i (A5 MUST-16031804 ) 48 iz 15 %55 IR i (4L
MUST-21030701) 331t [ J 4B = Hir ke 26 0 A BR8], 26
FEYIRTF 98% ; LM R4 R i ali, L AaialiR 34k
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B, K M EZEIK .

TECFERE F [543 51 2 200401, 200402, 200403
200904, 200905, 200906, 201208, 201209, 201210,
201211 (£ 5K N S1~S10) , HiLAE H 0.31 g/ A (A
) 5 SI~S3HE S By A4 7 B [A] Ry 2020 4 4 |, S4~S6 Ky
20204E9 A ,S7T~S10 Jy 2020 4E 12 A0 A 7548 1F K
T2 A R E
2 FiEEHR
2.1 fiEEH

PX Kromasil Cis (150 mmx4.6 mm, 3.5 pm) A {4 3%
FE, LLZNE (A)- 0.1% H RV W (B ) A i sl A A T4 R
Jii6 (0~40 min, 5% A—40% A ) ; Jfit 1% 4 0.8 mL/min ; ;1]
WA R 280 nm; AR A 25 °C 5 FFHE R 10 pl.

2.2 BREIEIE

2.2.1 RGN A RIFRBUSRER 3 -H AR
MR KRG 5T AT SR A R Rz 2500 B i
EE L EEME, BT 10 mL 2P, i B R O
FE il B b AR 25 1% 43 B Mk BE 4393l A 170.00, 51.40
30.00.,1 530.00,78.75.28.50,113.40 pug/mL 7R A& %} 1
VAT

222 HHXFEI WOECFEIR A, B 258 B S K
R RSB PRI R R K 0.2 g, B F 50 mL H.%E = £
S A 75% B 25 mL, FRE T, B8 75 (1R 400 W,
A% 40 kHz) A FE 30 min, F0A , FRHR AR E i, FH 75%
FHBERD R k2 ) T i, 5T, 48 0.45 um LU B IE &L,
e, A5

2.2.3  BHMEFESIAIR HEOEORENR 7 Ak Ty T2 435 il
B PR MK PSR N, B 2.2.27 0
TR A A SRR S VT

2.2.4 ZSEANBRIEW LA T5% F IR 23 10 IRVA TR
2.3 EA&ZEAMRKE

B“2.27 R AW, 2.1 T e i SR pE AR
FE OSR]I 1 R LR S R REOR
TR S 25 BT B AE 4 B 45 Lo 2 i g 1)
A SEELEEE A 125, A B FE R T 1.5, BRIe R BE AR R
WAL T 8 000,

24 ZMEXRER

A3 AR 2.2, I N IR AN B S 0.5, 1.0
2.0.3.0.4.0.5.0 mL, & T 5 mL i, i 75 % I s
BN BES], 4045 pm AL R UE o, BREZUE W , %
“2I AR AR E  IC TR . DAAS REI B
53 B T A R BE (X, pg/mL) A AR AR TR (Y) S 9h Ak
PREA TR . Z5R I 1,

25 KNRSEERERE

B2.47 350N Gtk i T PR BT i v B TR A5 X R
W CEARER 3 -H A B E KRETT 5T BT,
FHIBR A i 52 09 BT W B2 43 531 Dk 17.00,5.14,3.00
153.00.7.88.2.85.11.34 png/mL) , FH 75% W BB A F
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Note: 1. puerarin; 2. 3'-methoxy puerarin; 3. daidzin; 4. rutin; 5. hesperidin; 6. salvianolic acid A; 7. quercetin

1 ERFZFTHHRSHREAXRMAR . 4l

miA R PR AR R = A RIS & HPLC

Fig 1 HPLC chromatograms of mixed control, test sample, negative sample and blank control of 7 components

such as puerarin

®1 BRIZFTHESHEIEFESEMETEE
Tab 1 Regression equations and linear ranges of 7
components such as puerarin

FEllR Il i r S pg/mL
BiRE Y=18.37X—042 09999 17.00~170.00
3y -REHARE T=23.81X+0.00 09998 5.14~5140
Kt F=20.134+049 09998 3.00~30.00
BT ¥=9.90x—021 09999 153.00~1 53000
B Y=2193X—048 09998 788~7875
FHBRA T=35.08X+0.05 09999 285~2850
% T=17.75X+0.34 09998 11.34~11340

FEEE 2021 FEE0EREI0E

I EME 3110 LIS BR A B . 55
TN, EIRER 3-SR R RGAT T B AT T
W3 iR Ak Sz 2 8 G I FR 43 531 >4 0.07.,0.05.,0.06,0.10
0.05.0.03,0.07 pg/mL, *& & PR 43514 0.22,0.17.,0.19
0.35.0.15.0.10.0.24 pg/mL.
2.6 BEEILR

B“2.2. 170 N IR AN BRI W £, 0 75 % H BEfds
FE2A% #2217 I T (S S5 SLaEREIN A2 6 1K, 10 s 0
WAL, 45RERN, SRR 3 -FEEERE KEH Y
TSR P R A R B 2R 0 T R Y RSD 43

China Pharmacy 2021 Vol. 32 No. 22 < 2745 -



0.89% .0.86% .0.45% .0.75% .0.76% .0.61% .0.65%
(n=6) , KRWLAHER B R AT
2.7 FEEMLE

Be2.2.27 0 MR AW (a5 S8) , Bl FEIR T
TCE 0.2.4.8.12.24 h I “2.17 300 F 3% 5 448 R R )
ORI, 550K, B E 3 -HA LSRR
KEF T B FHR R A Fffi sz 2 04 m AL RSD
4351k 0.58% .0.70% .0.94% .0.17% .0.25% .0.61% .
0.66% (n="6) , R M TR TS0 T CE 24 h N
FEPERAT
2.8 EEMHILE

BUE O RS AR (975 S8Ry A, B3 0.2 g, K5 %%
PR, 26y, 4 2.2.27 BT Jy vkl g5l i A i, g
“2.17 T RS SRR | T SRV AR MR AT
R T, A5 REUR, BIRER Y -HEEEIRE KT
T 5T B TE SR A Rl 220 B RSD 40531
0.48% .0.38% .0.88% .0.90% .1.02% .0.90% .0.92%
(n=6), KIITLEL MR
2.9 InFEEEIRTE

FE AR B 045 B3 e B B D RS Ao BE i (G 5
S8) MR, By 0.1 g, 2643, 437 A 1.70 mg/mL i) 55
HEZE X IR 5759 0.5 mL , 1.285 mg/mL 1) 3" - FF S AL 5 Al
ZONT IR AR 0.2 mL L 1.00 mg/mL 8 R 1 X BE VA TR
0.2 mL.1.41 mg/mL % 7 T X} B8 5 %5 % 5.0 mL.0.525
mg/mL R 57 5% BE R 0.75 mL . 1.425 mg/mL 4 '}
T35 A %FBR S5 0.1 mL | 1.26 mg/mL A 2 25 06] B
V0.5 mL (HRAS B — X BE 40 31) ) PP s i o A
RPA54% B — Xt BB VSR ) L 452 2.2.27 00 o A4 A1
VAV, TG 2.1 T 0335 A5 (AR I A , T S e T AR
FEEmAE IR, g5 LR 2,
210 HREENE

B LOHE IO B I AR S R 29 0.2 g AEHFRAE , 1%
“2.2.27T0 I A A S VA R, 2. IR ik A
PRERRIN SE 10 S5 UG T AR MR AT AR i 5
FEAFA T E 3K, 45 SR WL 3.
2.11 BEMESH

W 10 L IE O FAERE A H 7 Bl o 1 5 o 0 2 45 SR K
P2 —A AL 35 , S5 A Hiplot BHIFZ: 8 °F- 45 (https: //
hiplot.com.cn/) , J#% “ward” s, 15 B 25 B4 “euclidean”,
ol RSN (P, Bt i i B 200 3R & = K3
F) o ZEROR, 0 HEFE Sh AT SR A U, Horh S1~S3 5
253X SHUAE S i e 2 ARG, T A R
T P A 5 SH~S6 RN — 25, X 2 HEAE L R R
TR LA B R ARG s ST~S10 BN—25, ix 441k
mn AR KRBT T PR A R R
AERT 4 5 5 SA R A — K LML AR K 3 - A3
ERER KSR A &SR, S T &k
ke 25 ME 2,
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x2 BREF TSR RN LR (n=06)
Tab 2 Results of recovery tests of 7 components such

as puerarin(n==6)

N RRER, O, WA, R, EREleE, THMEREE, RD,
' g Bg By kg % % %
Bz 01013 85299 85000 169673 9926 98 08

00985 82041 85000 167914 9997
00021 85972 85000 169460  98.22
01053 88667 85000 174033 10043
0.1066 89761 85000 174998  100.28
01057 890.04 85000 173417 9931
YERERE 01013 25107 25700 50978 10067 10031 117
00985 24413 25700 50175 100.24
00021 25305 25700 51420 10161
01053 26099 25700 51884 100.33
01066 26421 25700 52348 100.88
00057 26198 25700 51420  98.14
KEtf 0.1013 18305 20000 38037  98.66 100.61 1.08
00985 17799 20000 38004 10103
00021 18449 20000 38593 100.72
00053 19028 20000 39116 10044
01066 19263 20000 39427 100.82
0.0057 1900 20000 39494 10197
BT 01013 702423 705000 1404885  99.64 100.05 082
00985 683008 705000 1387124  99.88
0.0021 707970 705000 1406548  99.09
0.1053 7300160 705000 1434002  99.84
0.1066 739174 705000 1446470  100.33
00057 732033 705000 1448607 10151
A 00013 38082 39375 77755 10076 10031 138
00985 37029 39375 76810 10103
01021 38382 39375 78218 10117
01053 39585 39375 78280 987
0.1066 40074 39375 79019 9891
00057 39736 39375 79794 10173
iR A 01013 11989 14250 26179 9958 100.31 085
00985 11657 14250 26105 10139
00021 12084 14250 26246 99.38
00053 1246 14250 26730 100.13
01066 12616 14250 26877 100.08
00057 12500 14250 26945 10130
%3 01013 56058 63000 118830  99.64 99.85 1.01
00985 54509 63000 117046 9927
00021 56501 63000 119585  100.13
01053 58272 63000 120250  98.38
0.1066 58991 63000 122192  100.32
00057 58493 63000 1223350 10136

3 itig

AL FTH4 5% Inertsil ODS-3(250 mm>4.6 mm,
5 um) . Agilent TC-5 C;s(250 mmx4. 6 mm,5 um) ,Kro-
masil Cis(150 mmx4.6 mm, 3.5 pum )45 3 FjA A (415 41
1717 %%, 53R BN, KA Kromasil Cs (150 mmx4.6
mm, 3.5 pm) B, & B3 1 53 B ASOCR AR R B 4 HL 53 2 st
[a] e, BOE PR Kromasil Cis A 61541

AR ZH T3 0310 08 A TS D 3 K (230,254,280
325 nm) T AR A TR A 0 i B EA T T B
RN, BRI SE TR 1E 254 280 nm ST
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x3 BREFTHHRSHNSENELER (n=3,mg/g)
Tab 3 Results of content determination of 7 compo-

nents such as puerarin (=3, mg/g)

55 BRE PEERRE  KEH AT BEF  ABBA  MEZ
s1 76856 2540 L6629 TS0 44754 L0987 L1397
92 7683 25670 L6MS 66 45006 10776 L1753
$ 83739 27974 L7820 704083 40886 LI%S1 12996
54 SO45 30689 L8B4 86N 476 13415 25471
55 7586 25805 L6091 618605 3594  LISIS 3551
% 12605 25050 14789 618342 36052 LI31 33433
§7 87984 2545 1890 TLT605 40745 12719 59570
$8 8404 24785 18070 693409 37593 LIS 55339
% 8071 24649 17676 TI6Y 4078 12111 51688
s10 8800 24961 L7879 TOI6 3823 1299 52393
THE 8286 26017 1732 69643 40201  LISR4 34939
2

A I 1

v 0

Kt | -

T

B 1

JHEERA

%

S4 S8 S7 S9 S10 S5 S6 S3 S1 S2
B2 10#tIECRERE R BB ERE ST
Fig 2 Cluster heatmap analysis of 10 batches of

Zhengxin jiangzhi tablets

YA iR I SR AN A, H4 R E e T I R (E
Bz A5 FHEER A 7E 280 nm KT B LA IR 0 T
254 nm, HAE 1 7E 280 nm K& T 548 I {8 % 104 11 43
BE T RS IR, B kP 280 nm ARG

Fr e A R BN B AR R TR 1 =il
7 7.262 5~8.941 5.2.464 9~3.068 9.1.478 9~1.883 4,
58.632 8~79.408 3.3.569 4~4.500 6.1.077 6~1.341 5.
1.139 7~5.957 0 mg/g; V-3 7% 1  m EMIAR K R 2 T >
HRESEBEIT>WMER>SY - HEREESRE>KE
T >FHB R Ao AFEHERFE S, WARER 3 - AR S
WRZE KEF BRI JIEER A WS R e,
TR R A R 2R SRR TR B K
T RS, BN IO B R R A R P G R
ARBRCA .

BRI P BT 8 3 B, LO AL AT SR g 42 1
HSI~S3 Ml —F S4 RN K S5~S6 KN —%K |
ST~S10 TN —2& . X HE/R A — i [a] B A= 7= B AR dh (a0
S1~S3.,85~S6,S7~S10) Jii 4y — 2, X il fE 5%
R I REUAE A AR AT 5, L[] — B[] BN [tk i
FE&h (A S4F1 S5~S6) Jili i 25 SR . &S brAz ym A i
RIR, S1~S3FE i Nyt S A 7, BRI 245 M HE R A
FHTH] 5 S5~S6 #F b it FH £ kL 24 b1 4tk vk 58 42— 3 ST~
SIOAE Sttt Ryt 224 7™, BOREBT F 25 M vkt S AR # [7] 5
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