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Establishment of HPLC fingerprints of Zhihuang Tongfeng Decoction and deter-
mination of four constituents
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ABSTRACT: AIM To establish HPLC fingerprints of Zhihuang Tongfeng Decoction ( Phellodendri chinensis Cor-
tex, Anemarrhenae Rhizoma, Plantaginis Semen, etc. ) and to determine the contents of four constituents.
METHODS The analysis of aqueous extract of this drug was performed on a 30 °C thermostatic Wondasil C g col-
umn (4.6 mm x250 mm, 5 wm), with the mobile phase comprising of acetonitrile-0. 5% acetic acid in a gradient
elution manner, and the detection wavelength was set at 245 nm. RESULTS There were sixteen common peaks
in the HPLC fingerprints of ten batches of samples with the similarities of more than 0. 9. Berberine hydrochloride,
mangiferin, geniposidic acid and salvianolic acid B showed good linear relationships within the ranges of 0. 636 2 —
3.575 pg (R?=0.9999),0.338 -1.425 pg (R*=0.9990),0.6452 -2.718 8 ug (R*=1) and 0.938 8 -
5.275 pg (R*=0.999 3), whose average recoveries were 100.56% , 98.35% , 100.25% and 102. 11% with
the RSDs of 2. 41% , 1. 17% , 1.24% and 2. 02% , respectively. CONCLUSION This accurate, reliable and
specific method can be used for the quality control of Zhihuang Tongfeng Decoction.

KEY WORDS: Zhihuang Tongfeng Decoction; HPLC fingerprints; berberine hydrochloride ; mangiferin; genipo-

sidic acid; salvianolic acid B

Wi EE. 2017-04-17

EEWA: HdbARH S H (2015BKA333)

PEEE Y BEE (1993—), &, BitAd, W2 . #in i 5HH R . E-mail: 951193937@ qq. com

BISIER: A (1974—), B, Wt, FIEEEN, BF5F 0 E 28GR XPEE % . E-mail: lixiangyoul974@ 126. com
1855



2017 4£9 A
£39% HoMW

TR %

Chinese Traditional Patent Medicine

September 2017
Vol. 39 No. 9

AR K AR B IR L5 T, MEM. A
B ERITL MES KWL R HE HimA.
Wizs, B, ARAT. BEREA A, DLOCTE A EE .
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2.1 sFBGERA A TR 80% FP WL i AL
71.25 pg/mL Xf B SRR, FHERER B, mUJE F 4
MR, ERTR/INEEG 43 1) 7K BC i B 264. 75, 135.94
178.75 wg/mL X% B8 SRR . RS % BRIP4 L
MR B, nUJe FHRR . shi/NBemdod B il i, 4l
AR 105 pg/mL b1 /NBER, 100 pwg/mL |
FHENR B 500 pg/mL . 502 FAFR 290 pe/ml (118
BXT IR A

2.2 BHRSIEASAE REBGEM 12 g FIRE12 g,
ERiF15g. =12, L6 g, EH6 g, 4IF
3g. HmAE6g, L6, BiC6g, iNj6 g, HE
12 g, 11 000 mL /K¥E¥ 30 min, K KBIFG
Ee/ANKRIE L h, R 2 W, g, GOFUEMR, WK
475 120 mL (A4:24545 0.85 g/mL) , FF & IR 2541 4%
BRI TR T A, RIS A% BRBR 2 /K BT
2.3 & &M% 5 Wondasil C o £
(4.6 mm x250 mm, 5 um); WahHLHE (A) -
0.5% Jitiz (451000 mL 0. 5% FERRHEAL ¢
BESEERIREN)  (B), BEEVEML (0 ~5 min, 5% A,
1 ml/min; 5~7 min, 5% ~13% A, 1 ~0.6 ml/min;
7~ 17 min, 13% ~ 19% A, 0.6 mL/min; 17 ~
25 min, 19% ~28% A, 0.6 ~ 1 mL/min; 25 ~
40 min, 28% ~ 60% A, 1 mL/min; 40 ~ 50 min,
60% ~5% A, 1 mL/min); i 30 C; Al &
245 nm; PEAER 20 wb, fEMLGOGE MR, R
. FHRER B, 5 AR . hIR/NEERR IS B4R
U4, R B st ] 5 06 BB i — 3

2.4 FEFER

2.4.1 RGGEHERE WE “2.27 TR
4 mL, /140 mL /KFFEZE0.077 g/mL Bl T AW,
WEHL “2.17 TR X RE AR, 0.22 pum G L 8 A
W, FE 2,37 WS TaHT, A0 pl,
eSO, R,

2.4.2 fEwm AL WO “2.17 TR A IR
Wi, BT 10 mL &, ok sk A R 2 )
BE, 0.22 um LIBT3, 7F “2.37 Wik
TFF SRR 6 YK, MAS25 4T B i A G A X 71
mflE RSD ¥/ T 0. 14% , 14T £ RSD {5 ¥/ T
0.29% , FKHUUIHE R R AT

2.4.3 RoEtERE W “2.27 TR RS IR
B, FE 237 TS o, T 0.2, 4,
6. 8, 12, 24 h JFFE, PUASA X R ShAE XS LR B8 it [a]
RSD ¥ /NF 0.48% , #H *F 06 18 £1 RSD ¥ /N F
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Fig.1 HPLC chromatograms of various constituents

2.48% , EKWITE 24 h NEETERLS .

2.4.4 FEMIRE e “2.27 TR AT H
FBRESL 6 1y, AE “2.37 WM, S %t
HE AR B3 B [B]) RSD 33/NF 0. 13% |, AH XS U6 T
FURSD ¥/NT3.32% , RUNZITEHREEMER I

2.4.5 HKMERRFZL WEL 217 TR AR

W, W e AR (181.25, 135.94, 101.95,
76.46, 57.35. 43.01 pg/mL), 1= (7125,
53.44. 40.08, 30.06, 22.54. 16.90 pg/mlL), F}M
% B (263.75, 197.81, 148.36. 111.27, 83.45.
46.94 pg/mL), iR /NEERE (178.75. 134.06,
100. 55, 75.41, 56.56, 42.42 pg/mL) [ 5%}
MRS, 7E “2.37 Tl R kAR 20 pL, DAJR
VR R bR (X)), T AU O3y A bR
(Y) exfilbnue 4, 15 BUE #0508 5 e
R Y=0.416 6X +0.0089 (R*=1), 7£0.645 2 ~
L7188 g WHINL M RR R SR Y =
.6362X -1.593 6 (R*=0.999 0), 7£ 0.338 ~
A5 pg WHE N R RRA; PR B Y =
.197 9X —4.398 4 (R*> =0.999 3), £ 0.938 8 ~
275 pg UMLK E R R B Af; EhIR/DBEDR Y =
544X -1.220 8 (R*=0.999 9), 7£ 0.636 2 ~
575 pg JEFEINGME G R REF

46 AR RS A EC M,

N WO L O = O N

IMA R e EH R (87.50, 76.46, 57.35 pg/mL) |
TR (111.25, 90.39, 71.25 pg/mL) . JF R
B (251.25, 201.25, 161.25 pg/mL) . Eh{R/NEE
B (76.25. 66.25. 55.00 wg/mL) X BRS04
I mL, fE “2.37 T@EEFMAT R 20 wL, HH5E
AR, 4RI,
F1 BHAMELDRRREER (n=9)

Tab.1 Results of recovery tests for various constituents(n =9)

AR AR WA/ A/ F R RSD/

oy

Mg ng ng % /% %

SR 71.15 87.50 157.38 98.54 100.25 1.24
Ha 71.15  87.50 158.34 99.64

71.15  87.50 158.10 99.37

71.15  76.46  147.96 100.45

71.15  76.46 147.18 99.44

71.15  76.46 147.24 99.52

71.15  57.35 129.48 101.71

71.15 5735 129.54 101.81

71.15  57.35 129.54 101.81
e 92.04 111.25 200.35 99.27 98. 35 1.17

92.04 111.25 200.05 97.09
92.04 111.25 198.95 96.10
92.04 90.39 180.85 98.25
92.04 90.39 181.75 99.25
92.04 90.39 182.30 99.86
92.04 71.25 162.15 98.40
92.04 71.25 162.25 98.54
92.04 71.25 162.15 98.40
PHEAER B 199.37  251.25 454.88 101.70
199.37 251.25 452.70 101.83
199.37 251.25 451.92 100. 51
199.37 201.25 410.04 104.68
199.37 201.25 410.24 104.78
199.37 201.25 410.12 104.72
199.37 161.25 361.12 100.31
199.37 161.25 360.52 99.94
199.37 161.25 361.42 100.50
N 66.25 76.25 143.52 101.33
66.25 76.25 144.54 102.67
66.25 76.25 144.48 102.60
66.25 66.25 131.16 97.98
66.25 66.25 131.04 97.80
66.25 66.25 130.26 96.62
66.25 55.00 121.80 101.00
66.25  55.00
66.25  55.00

102.11  2.02

100.56  2.41

B

122.82 102.85
122.46 102.20

2.4.7 FEMEAREME & “2.27 BRIk
el s tedh 3 0, MW, S fULaimm, 1%
“2.17 TR Tk A IR AR, 7R 92,37 i
TEARPE N HERE 20 WL, ME AR, FPRILE 2,
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R2 BRASSHEENELER (pg/mL, n=3)
Tab.2 Results of content determination of various constit-
uents (pg/mL, n=3)

R mUeFHR TR FHBER B Ehm/DEERK
1 156. 62 252.56 2 168.32 145.31
2 156.26 255.31 2 216.06 145. 64
3 157.21 250. 03 2 162. 16 142. 56
FHIME 156,70 252.63 2 182. 18 144. 50

2.5 HPLC 545 HEdE 5

2.5.1 (igiEE  fF “2.37 @ik &MT,
T . 45 SRR ZG MK B A B AR, G SR
B, e T 16 NI, SR WK 2, mEm
L1, 10 Sk A ARAT, 2 SR A4, 3. 11
SR A ERTT (3 SEE e TR, 4.
TSR HAEE (7 SR E N T IRAT), 5.8, 9
SR B M, 6 SR A ERE, 12, 13, 14 Sif
KHMS (14 SUEMENFHBRTR B), 15 SIEAEX
WAL INZE . HEAEREHBL, 16 SIELE L] BN
B (B0 AR R /NEERR) .

2.5.2 FARLESMT 4R <2.27 TR AT
10 #HERE S, 75 “2.37 Wi ST A HT, B
Bl A 2 (0 % 48 S0 E S AL R R G
(2004A)” #fF, L S3 AZMENE, ZAKIEE
HZhIChe, AR RRERE (R), 258 WK 3,

) 11 “\L‘L‘—A_“—"—
I\ 1 WPy o i
n1 —
0 10 20 30 40 50
t/min

. W LAET, RUOERC . S5, e, bk, BIRAE. T,
INZE, WA, FES L AT B FRTT . RS

B2 E75%k#% HPLC 54 Ei%
Fig.2 HPLC fingerprints of compound and single drugs

TR RSP RIS B P AU, S5RILEE 3,
AT 10 AR A ARLE R 1E 0.9 LA L

mAU J )
445.39 JLLA.JMMM,J Ll

AU A D ST ] — St #/min

725 1449 21.74 2899 36.23 43.46 50.72

B3 10 #t#m HPLC 590 E %
Fig. 3 HPLC fingerprints of ten batches of samples

&3 10 HEEERBMUE

Tab.3 Similarities of ten batches of samples

I S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R
S1 1. 000 0. 969 0.985 0.984 0.993 0.993 0.984 0.987 0.983 0.984 0.987
S2 0. 969 1. 000 0.979 0.975 0.971 0.971 0.975 0.978 0.971 0. 968 0.979
S3 0. 985 0.979 1. 000 0.997 0. 986 0. 986 0. 994 0. 996 0. 987 0.979 0.998
S4 0.984 0.975 0. 997 1. 000 0. 985 0. 986 0. 997 0.993 0. 990 0.984 0.998
S5 0.993 0.971 0. 986 0. 985 1. 000 0.999 0.990 0. 987 0. 987 0. 989 0. 990
S6 0.993 0.971 0. 986 0. 986 0.999 1. 000 0. 990 0. 987 0. 988 0.991 0.991
S7 0. 984 0.975 0. 994 0.997 0. 990 0. 990 1. 000 0.992 0. 996 0. 987 0. 998
S8 0.987 0.978 0. 996 0.993 0.987 0.987 0. 992 1. 000 0.983 0.975 0.995
S9 0. 983 0.971 0. 987 0. 990 0. 987 0. 988 0. 996 0. 983 1. 000 0. 989 0. 994
S10 0. 984 0. 968 0.979 0. 984 0. 989 0.991 0. 987 0.975 0. 989 1. 000 0. 986
R 0. 987 0.979 0. 998 0.998 0. 990 0.991 0. 998 0.995 0. 994 0.986 1. 000

2.5.3 ZMEREE mHBEEHA . iR e
1) 14 S (PHBER B) fEASMRIE (S), A&
LA W ARG B B (D FTAR G e TR AR, 255 L% 4
%5,

3 itig

3.1 ok kA Akl A B 2015 fR
(hEZs), 45630k [10-13] KfgsacEigk, &
LA AR K R I 4 R 245 nm,, FER B
FHERE, 3 BILL OG-0, 1% BEfR . L 1E-0. 2% vk
1858
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Tab. 4 Relative peak areas of common peaks of ten batches of samples

e
WS 1 2 3 4 5 = 6 7 8 9 10 M RSD/%
1 0.071 0.076 0.074 0.074 0.076 0.071 0.071 0.071 0. 069 0. 069 0.072  3.624
2 0. 025 0.023 0.022 0.022 0.022 0.022 0.022 0.022 0.023 0.024 0.023  4.667
3 0. 100 0. 095 0. 093 0.091 0. 094 0. 099 0.099 0. 099 0. 096 0.097 0.096 3.136
4 1.799 1.833 1.928 1. 842 1. 808 1.782 1.782 1.782 1.790 1.811 1.816  2.465
5 0.572 0. 546 0. 581 0.522 0. 541 0.530 0.530 0.530 0.582 0. 587 0.552 4.628
6 0.076 0.072 0.079 0. 080 0.077 0.073 0.073 0.073 0.075 0. 080 0.076  4.069
7 0. 285 0.297 0.290 0.267 0.307 0.297 0.297 0.297 0. 296 0. 286 0.292  3.709
8 0. 358 0. 346 0. 380 0.358 0. 387 0.376 0.376 0.376 0.363 0.362 0.368  3.437
9 0. 444 0. 435 0. 444 0.417 0.482 0. 469 0. 469 0. 469 0. 453 0.451 0.453 4.284
10 0. 355 0. 346 0.372 0.352 0. 383 0.372 0.372 0.372 0.352 0.356 0.363 3.394
11 0. 047 0. 043 0. 046 0. 045 0. 049 0. 047 0. 047 0. 047 0. 045 0. 045 0.046  3.608
12 0. 096 0.101 0. 105 0. 104 0. 098 0. 096 0. 096 0. 096 0. 096 0. 093 0.098  4.005
13 0. 125 0.122 0.125 0. 127 0.116 0.116 0.116 0.116 0.113 0.111 0.119 4.700
14(S) 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 0
15 0.461 0.479 0. 489 0. 487 0. 490 0. 492 0. 492 0.492 0.463 0. 464 0.481 2.738
16 0. 147 0.159 0.156 0. 155 0. 155 0. 156 0. 156 0. 156 0. 157 0. 138 0.154 4.089
x5 10 #tEREFERRERE
Tab.5 Relative retention time of common peaks of ten batches of samples
1878
s 1 2 3 4 5 = 6 7 8 9 10 FIHHE RSD/%
1 0. 187 0.186 0.186 0. 187 0. 186 0. 186 0. 185 0. 185 0. 186 0. 186 0.358 0.186
2 0.292 0.290 0.291 0.291 0.291 0.291 0.29 0. 290 0.292 0.291 0.291 0.254
3 0. 348 0. 345 0.347 0. 348 0. 346 0. 345 0.344 0. 344 0. 344 0. 345 0.346  0.456
4 0. 559 0. 559 0.559 0. 559 0. 559 0. 558 0. 561 0. 561 0. 560 0. 558 0.560 0.189
5 0. 600 0.599 0. 600 0. 600 0.599 0. 598 0. 598 0.598 0. 590 0. 598 0.598 0.492
6 0.619 0.618 0.618 0.619 0.619 0.619 0.619 0.619 0.618 0.617 0.619 0.114
7 0. 667 0. 666 0. 666 0. 664 0. 668 0. 668 0.672 0.672 0. 666 0. 666 0.668 0.395
8 0.729 0.728 0.729 0.728 0.731 0.732 0.728 0.728 0.728 0.732 0.729 0.234
9 0.754 0.753 0.753 0.752 0.754 0.752 0.752 0.752 0.753 0.753 0.753 0.015
10 0. 805 0. 804 0. 805 0. 805 0. 804 0. 805 0. 804 0. 804 0. 805 0. 802 0.804 0.118
11 0.941 0.941 0.941 0. 940 0. 940 0.940 0.939 0.939 0.938 0.938 0.940 0.123
12 0.976 0.976 0.976 0.974 0.975 0.975 0.975 0.975 0.976 0.974 0.975 0.081
13 0. 984 0. 984 0.984 0.983 0.984 0. 983 0. 984 0.984 0.984 0.977 0.983 0.222
14(S) 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 0
15 1.310 1.311 1.312 1.313 1.312 1.312 1.311 1.311 1.312 1.313 1.312  0.072
16 1.584 1.582 1. 581 1. 581 1. 581 1.582 1. 581 1. 581 1.582 1. 580 1.582 0.068
3.3 RS RMEFHSN FEENZ SRR )b iy Or B ) LA SR 25 A —

MRS EL, 5 3 B — SE UG A R B
AR, HRENTRERE T P BEZE 0, iR
JERA—HE; Rl REE ARG FEIR AL R rp A A S
BL, SBOLSAERAL, W2 BRI,
Yoo o, DiTE. A fLa Y B Ak o2 A
1, IHAITBOR I AT TR — . S Ah,

B, w15, 16 S, HJFE AT RESE A AR,
16 Sl A R R /NBER, SCHRICZER L. By
TEAE/NBERR R 20 5 o] BB EL AT 25 i B A
BT, A AR B e i) — 3,
4 it

ARSI i i 7 HPLC $8 80 ERE, #fie 1 e
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