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Establishment of HPLC fingerprints and determination of

six components for Zilian Shengji gel”

YAN Zhi - pan, LI Xi —xiang™ , GAO Li —xia

( Gansu Provincial Hospital of Traditional Chinese Medicine, Lanzhou 730050, China)

Abstract Objective: To establish the HPLC fingerprints for Zilian Shengji gel and to determine the contents of
gallic acid, tableberberine, coptisine, palmatine, berberine and shikonin. Methods: The establishment of finger-

prints was performed on a 25 °C thermostatic Agilent C;; — WR (250 mm x 4.6 mm, 5 wm) column with the

mobile phase comprising of acetonitrile —0. 15% phosphoric acid water at the flowing rate of 0. 8mL + min "' in a
gradient elution manner,and the detection wavelength were set at 270 nm, 345 nm and 516 nm. Cluster analysis,
principal component analysis( PCA) and orthogonal partial least squares discriminant analysis( OPLS — DA) were
adopted in chemical pattern recognition. The six components identified were quantitatively determined.
Results; The HPLC fingerprint of Zilian Shengji gel was constructed with twenty — six common chromatographic
peaks, eleven batches of samples with the similarities of 0. 828 — 0.997, six chromatographic peaks of gallic
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acid, tableberberine, coptisine, palmatine, berberine and shikonin were identified by reference substance compari-

son. Six constituents showed good linear relationships within their own ranges (r=0.999 5) whose average recover-

ies were 98. 7%—-99. 3% , with the RSDs of 1. 3%—-1. 8% . The content ranges of the above mentioned six compo-
nents in eleven batches of samples were 827.74 —1 513.50 pg - g~ ',137.52 =296.05 pg - g ', 381.83 —884.73
pg - g ', 2023.81 -4 051.66 pg - g ', 524.15-986.13 pg - ¢ ' and 47.65 —549.46 pg - ¢~'. Conclusion: This
simple, stable, reliable and reproducible method can be used for the quality control of Zilian Shengji gel.

Keywords: Zilian Shengji gel; gallic acid; tableberberine; coptisine; palmatine; berberine; shikonin; contents

determination; quality evaluation; HPLC fingerprints
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Tab.1 Information of 11 batches of Zilian Shengji gel samples
f1t*5-(lot No. )
B 25

T T
(Galla Chinensis)

Ciges 3 F ke
( Coptidis Rhizoma) ('Arnebiae Radix) ( Bletillae Rhizoma)

('sample No. )

Szl 210702 210602 201001 210101
S22 210702 20211001 2006037 220101
Sz3 220602 220602 210501 41222001
Sz4 210821 172103028 2006037 220101
Sz5 172105022 200701 200504 41222001
Sz6 220101 210602 200701 191102
Sz7 220301 190301 210501 41222001
Sz8 220703 20180701 20210901 210101
Sz9 191007 200601 210501 200901
Sz10 201102 20220301 2006037 210101
Sz11 220617 20170901 211101 CP059 191102
2.1.2 fHR A FREUSEA NS ¢ A LLO. 15% B R Kl 7 s AH B, 86 BEYEB (O ~ 10 min,
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Fig.1 HPLC fingerprints of 11 batches of Zilian Shengji gel samples ( Sz1 —Sz11) and reference fingerprint (R)
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Tab.2 Similarities of 11 batches of zilian shengji gel samples

FEf s HH 5 B3 (correlation coefficient)

(sample No. ) Szl S22 Sz3 Su Sz5 S26 Sz7 Sz8 S9 Sz10 Szl1
Szl 1 0.777 0. 895 0. 825 0. 894 0.910 0. 969 0.919 0.917 0.916 0.917
S22 0.777 1 0. 964 0. 985 0.973 0. 950 0. 645 0.942 0.941 0. 945 0. 945
Sz3 0.895  0.964 1 0. 987 0. 988 0. 989 0. 802 0. 989 0. 987 0.988 0. 989
Sz4 0.825 0.985 0. 987 1 0.975 0.975 0.713 0.971 0.971 0.972 0.972
S75 0.894  0.973 0. 988 0.975 1 0.984 0.786 0. 981 0.979 0. 982 0.983
S16 0.910  0.950 0. 989 0.975 0.984 1 0.810 0.999 0.999 0.999 0.999
S77 0.969  0.645 0. 802 0.713 0.786 0.810 1 0. 827 0. 823 0. 820 0. 823
S28 0.919  0.942 0. 989 0.971 0. 981 0.999 0. 827 1 0.999 0.999 0.999
S29 0.917  0.941 0. 987 0.971 0.979 0.999 0. 823 0. 999 1 0.999 0.999
Sz10 0.916  0.945 0. 988 0.972 0.982 0.999 0. 820 0.999 0.999 1 0.999
Szl 0.917  0.945 0. 989 0.972 0.983 0. 999 0. 823 0.999 0.999 0.999 1

R 0.920  0.955 0.995 0.978 0.991 0.997 0. 828 0.997 0. 996 0.997 0.997
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Fig.2 HPLC chromatograms of test sample(A) , mixed reference(B) , negative reference without Coptis chinensis Franch( C) , negative refer-
ence without Galla chinensis Mill. (D), negative reference without Arnebia euchroma(Royle) Johnst. (E) , Coptis chinensis Franch sample(F) ,

Galla chinensis Mill. sample(G) and Arnebia euchroma(Royle) Johnst. sample(H)
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Fig.3 Cluster analysis diagram
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Fig.4 Scree plot for PCA
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Tab.3 Characteristic and cumulative variance contribution rate

Ersr FHIE(E J5 22 TR B 2Tk
(principal  ( characteristic (variance ( cumulative
component ) value) contribution) /%  contribution rate) /%
1 12.336 47. 446 47. 446
2 4.432 17. 048 64. 494
3 3.505 13.482 77.976
4 1. 852 7.123 85. 100
5 1.204 4. 630 89. 730
6 1. 098 4.221 93.952
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g R 4, HefIE T 3.4.5.6.7.8.9.10,12.13,
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Sz6 Fl SzA ¥ 5 5 30T
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Tab.4 Component matrix

WH S J P ( matrix)

(common peak No. ) PCl PC2 PC3 PC4 PC5 PC6
1 0. 604 0. 062 -0.521 -0.172 0. 079 0. 453
2 0. 289 0. 653 0. 525 -0.433 0. 039 -0.053
3 0.815 -0.271 -0. 444 -0.096 0.170 -0.080
4 0.794 0.174 0. 363 -0.287 0. 006 0. 094
5 0.817 0.253 0.319 -0.216 0. 043 0.077
6 0. 651 -0.069 -0.373 -0.297 -0. 124 0. 549
7 0.764 -0.048 0.326 0. 458 -0.037 0.111
8 0.810 -0.189 -0.468 0.075 0. 184 -0.178
9 0. 881 -0.092 -0.326 -0.041 0.110 -0.207
10 0. 852 -0. 166 -0.415 0.013 0. 176 -0.183
11 -0.042 0. 431 0.517 -0.465 0.513 0. 087
12 0. 962 0.122 0. 144 -0.015 -0.032 0. 164
13 0. 892 -0.216 -0.360 -0.004 0. 062 -0.071
14 0.921 -0.156 -0.272 -0.138 -0. 046 0. 040
15 0. 873 0. 025 0. 164 0.184 0. 069 -0.031
16 0. 882 -0.083 0.217 0.263 -0.065 0. 053
17 0.756 0. 100 0. 475 0.272 -0.063 -0.225
18 0. 744 -0.212 0. 485 0. 093 -0.254 0.211
19 0. 826 -0.077 0. 360 0. 065 -0.011 -0.308

20 0.752 -0.323 0. 494 -0.137 -0.233 -0.061
21 0. 186 0. 825 -0.327 0.290 -0.220 -0.015
22 0.099 0. 850 -0.309 0. 165 -0.379 0. 006
23 -0.203 -0.016 0. 301 0.614 0. 583 0.338
24 0.128 0. 828 -0.010 0.243 -0.117 0. 166
25 0.193 0. 808 -0.181 -0.326 0. 100 -0.247
26 0.371 0.755 -0.243 0.304 0.338 -0.071

7 (note) ; PC. 343 (principal component)

RS ERABANGRER

Tab.5 Principal component score and comprehensive score

R i ##} (score) PNV
(sample No. ) PCl1 PC2 PC3 PC4 PC5 PC6 ( comprehensive score)
Szl -0. 606 -0.877 -0.214 -0.412 -0.262 -0.317 -0. 554
S2 -1.621 1.163 -1.077 0.372 -1.659 -0.292 -0.829
Sa3 1.116 -0.006 1.772 0.122 ~1.594 -0.119 0. 742
Sz4 0.610 -0.225 ~1.488 -0. 464 -0.036 1.679 0. 092
Sz5 0. 435 -0.761 -0.152 ~1.884 0. 350 0.275 ~0.053
S46 0. 595 -0.848 0. 286 0.674 -0.307 -0.745 0. 190
Sz -0.029 -1.467 -0.586 1.185 -0.080 -0.115 -0.284
Sz8 0. 968 1.916 0.193 -0.413 0.028 0.461 0. 855
S9 -1.052 0. 164 1.258 1. 200 1.204 1. 696 -0.095
Sz10 -1.372 0.125 0. 832 -1.280 0.874 -1.079 -0.653
Sull 0. 956 0. 816 -0.825 0. 899 1.483 ~1.443 0. 589

7 (note) ; PC. F {43 ( mean principal component )
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Fig.5 Score plot for OPLS - DA
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2.3.4 ZMVEEIFEL S5k H IR 40 .80 ,120
160,180,200 ,240 L JE & XF B iA K, B T 10 mL
SO, I 2 20 B T BAN [ e B A R 1Y
TRAXT B W, 45 2. 2. 17 IR 8,33 45 1 32
JE  CSE B LA [ HERE B (W TR AR, DAYR A %o B
AR I BT R VR BE X SR AR AR, AT AR Y Sy Ak
b, FEATER IR, [BH R LR 6.,

2.3.5 FEHEERE W R R GO0 BT TR
“2.3. 27 TN EGE SRS 6 UK, LSRN A
WEETATAR, 75 VR TR 2R/ N BB L B /) e
IHYTRIAC JiE 55 B 2R W TR ) RSD 4350008 1. 7% (1. 5%
1.8% \1.5% 1.3% 1. 5% , A Eeks 2 BT
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Fig.6 VIP value for OPLS - DA

Fz6 BRDEZEXR
Tab.6 Linear relationships of various components
{53 ( component ) [8] 5 J5 #%2 ( regression equation ) r 2% 35 [l (linear range) /(g + mL ™)

W TR (gallic acid) Y=5.223 x10*X -3.216 x 10° 0.999 5 0.3288~1.972 8
% /NBETH (tableberberine ) Y=7.234 x10*X -9. 211 x 10* 0.999 9 0.051 2 ~0.307 2
%5 ( coptisine ) Y =3.354 x10*X - 8. 801 x 10* 0.999 9 0.112 8 ~0.676 8
L 59T ( palmatine) Y =6.099 x 10*X -2. 186 x 10° 0.999 8 0.186 4 ~1.118 4
/NEER ( berberine) Y =6.322 x 10*X = 1. 000 x 10° 0.999 8 0.627 2 ~3.763 2
JE 8 5 & (shikonin) Y =2.487 x10*X - 1. 481 x 10* 0.999 9 0.0252 ~0. 151 2

2.3.6 BRI PR R 102 L2 TR
Tk ATl A 6 O I i i, 152 3. 27 I @il
FAFIAE 0 SR A B i e TR AR, 75 1 R TRR

WWW. YWfrz2.cn

Fe/INBEG B0 /N | L Ih VTR E i SR R R Y
By A R4y Mk 1 253.82, 248.27, 511.87,
2 766.08 ,888.48 , 496.48 pg - ¢, RSD 4 %
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1.7% 1.8% 1.6% 1.4% 1.2% 1.5% , 3%l
BEE R

2.3.7 FoetEiln  BUSE W, 400 F 0.4 .8
12.24 48 72 h #2°2.2. 17 Wi F 3% &4 F il , i
SRR LAY (R W TET B, A9 R B TR L /NN L v
B /NBERR | L S VTR A i 55 R A TR RSD
AR 1.7% 1.9% 1.6% 1.4% 1.7% 1.4% , 3
WA S RTE 72 h NRRE S

2.3.8 AR BUE A R AR S, FRE
9 5y, A 20% SEALANIA W 20 mL, &8 7 $EHL 30 min,
UEIT UEWOK IR ZE T, BV R AR T BOR B T
PR /NG BB INBER L I T R A e SR R R
Xof BRI R S A5 T AR v R 43 5 R 0502
0.472 .0.509 .0. 494 0. 473 .0.513 mg - mL ™" fij %} I8
VAT, 50 FE B B 50% \100% F1 150% () LA
PRI ER 1.2 2.4 3.6 mL 31 F B0 B8 SR,

230,460,690 I 2 /N BE G %k BES  ¥, 0.6, 1.2,
1. 8 mL# % R IR A ,3. 0 .6. 0 F19. 0 mL /]NBE
B0 R VAW, 0. 8 1.6 .2, 4 mL [5G VT X R i v
% ,240 480 720 wL 77 Jig 28 FE R 6 B IR, 40 i)
FIA B AR 2 5 3% v A, OF T 90% I B - $hi
(100:2) 5E 45 & 25 mL, fe 5 FH 0. 22 pum G AL I8 A
PEAL, BIAS A [l st g i T . 2. 2. 17
U G35 254 NI E , THEAR IR IR R/ B
O L T/ INBERRORN ZC Jié 55 5 2R - A
] g 3% 4% 51 S 98.7% .99.3% .99.2% . 98.7% .
98.7% 98.7% ,RSD 4+ 534 1.3% 1.8% .1.3% .
1.3% 1.8% 1.7% .

2.3.9  EEANBER & B S EN G Bl
HEFE ML, #2127 WUR J5 2 i A A 0 T W 4%
“2.3.27 TR AR AT E  THEAE S T 6 S Er
)i AR ER T,

®7T N HEZFEPRRFERT 6 MEERTHRIENEER

Tab.7 Results of content determination of six quantitative components of 11 batches of Zilian Shengji gel samples

- 2Bt (content) /(g - ')
(sample WETFIR FNEERR pigedl INBER BT ISR

No. ) (gallic acid) (tableberberine ) ( coptisine) (berberine) ( palmatine) ( shikonin)
Sz 1112.87 178. 05 476.96 2 854.52 754. 65 87.29
S22 1113.23 137.52 381.83 2023. 81 524.15 549. 46
S23 1452.17 296. 05 884.73 4051. 66 986. 13 288.70
Sed 1 080. 27 244. 89 572.98 2 796. 09 736. 04 316. 83
S25 1281.95 190. 72 679. 48 3393.53 712. 44 61.36
S46 1 065. 64 237. 40 725.43 3563. 18 842.29 154. 35
Sa7 827.74 230. 01 646. 82 2978.81 746. 95 64.08
S48 1 513.50 232. 16 682.77 3 135.61 817.98 465. 03
S29 1196.11 192. 09 594. 96 2 565. 54 636. 00 190. 84
$210 1328.21 165. 86 404. 59 2599.77 713.38 47.65
Sall 1261.31 248. 15 512.05 2754.77 883.02 498.38

3 IFig G -0.1% HIRK ZRGEM LNE - 0. 15% B R K &

3.1 A% R

S A UBEIC R AL Ty | B3 (TS 1 VR R E
B, S T7 500, B A% 62 25 B Ak 27 i o3 BRAK M I
ZE5e UK, A X TG H A 5 335 4, & BE S ] Agilent
Cis - WREEFE (250 mm x 4.6 mm,5 wm) 43 B 5L
R RS B 28 - B3R 2 B U sl A ) 7B SR L
BTHE - KRG R -0 1% FERRKFRSG
BE-0.15% iR KRG . L - KRG, L

RWEHR L

G, KRIMONE - 0. 15% BE IR K R 50 (i 1 {5 5
Fw, [ B4 0 22 (] o B R, iR B 2
g -0.15% B B2 K & 4 oF 17 B B vk B 76
190 ~ 400 nmyig [ Py 3 8 42 38 K 434 & BLAE 270
345,516 nm 3 A~ K [A) B K 0 79 2% 14 B A8 4
TET 1) G Y 3 Ak 7 1 e i 0[] B R R 1 TR I R
25U 22 TR 1Y A B RE BT, PR R B 270,345
516 nmift 17 2 B KA
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3.2 T IR A Ok R

ST A VR IS T 2 Ak T A2 1 03 o i, R
AR A= W0 RN ZE B AT A 0 45 Ay, AR B i
JE 25 S AR, W A 4 e 4 Ty v A W A A RO O3
AR , 6 20% SEACENI R T 7R SR I, T4
FIEE I HEE - KRS H R - H R & 4/
W — ERR 2 40 0] B A3 P SR OO, 45 2R R I 90%
F I — R (100: 2) R Gext b J5 mf a4 10 32 B Bl
I RERSH Sy A b S B 1 Ah Ty R A2 14, TR I 3
JH 90% F it — ERIR (100: 2 ) /Ay fH s it v R o 4 119
I
3.3 BHRIGRERE"

19 SUEEL E T Ry ik 5 v el 7% B 8 Rt 4y,
VR[] R 70. 22 min, AHERAE AR B R 19 5
WA Py 4 D s ] Ll e AR , W T R T, S AR 40 22 (]
1) 4 B85 5, DR BRI O 19 S I AR S i
3.4 JLFEMHIA

iz B AR 24 b T 2EL SR %o 2 SR R
FAE T VAT T8N, 45 2R 0o 20 0 45
(24 4>) (i BIEAT ) 92, 31% , & DA T FRAE 5535
A WUBE R BT, o e T 6 e 7 B JE , A Al
REE M (FE2) 8y, oA vl RS Ab O 7= AR 1 BT
A, A REE RS2 5T TRt — 20 A .

4 g

B B v 24 1 700 22 o 2 07 R AR A gy 2
A, 0 Ry B — M AR A B b 24 1 R0 1
RS TR, R A E BN EERE
— TN DR A S AR P A A R R
F HPLC 45 SC 3% Xof 58 3% A5 LB e 550 47 o 1 %
AE TN BB IR 55 22 48 s o o 100 8 X6 5L Jo 3 A7
TR OEEE S

SEEREE R I, 11 HEAE & HPLC 45 803 1) A1
LEEAE 0. 828 ~0.997, B E — & B b R AL i JiT
B (HA UL S R R 25 57, &l 4
ST FRATHT 020 H iy Sy AS TRk Uk R} 24 0 5T o 25
JIT K 8 A B S A0 BT A 4340 B 2 R Ak 2 AR 2GR
FFEARDEATEES AT 11 AL AT LASr R = K2k, It
GRBE L T 6 A FEEE AT 8 A A R RS X L S
6 ANET, A3 BB TR R/INEERK | B A L
LT NBERRRN A0 i 56 FE R, JE R AT 1 i il
E o

ARSIz EG R F ) — B (0 35 25 R S B T 25 3% AR JULE

JEFRI G S 3 RE PR 6 AN I 5E R o0, R A
AR 07 28 HE A [ e R it =2 TA) ) 22 3 B o
ZJ5 LA T SL U Ik R Jm ke, A R,
HERA Al 52, n] T 50 1 SRR
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