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Quality evaluation and 9 components determination of Shuzhi Lotion based on

HPLC fingerprint and chemometrics
YE Ziwei, HU Miaoye, GU Wei, WANG Qiaozhi, CHEN Guozhen, ZUO Ting[Huizhou Hospital of Guangzhou University of
Chinese Medicine(Huizhou Hospital of Traditional Chinese Medicine ), Huizhou 516000, China]

[Abstract] Objective To control the overall quality and improve the quality standard of Shuzhi Lotion. Methods The
chromatograms of 16 batches of samples were established by HPLC. The similarity evaluation of HPLC fingerprints for 16 batches
of Shuzhi Lotion was performed by the Similarity Evaluation System of Chromatographic Fingerprint of Traditional Chinese
Medicine (2012 edition). SPSS27.0 and SIMCA14.1 data analysis software were used to perform the chemical pattern recognition
to screen the key components. The content of key components was determined by HPLC to evaluate the quality difference of
different batches of Shuzhi Lotion. Results The similarity between 16 batches of samples and the control map ranged from 0.967-
0.994. 25 common peaks were calibrated, and 9 chromatographic peaks were identified. Both cluster analysis and principal
component analysis could classify 16 batches of samples into two categories; five principal components were obtained by principal
component analysis, and their cumulative variance contribution rate was 89.70%;five index components were screened by
orthogonal partial least squares discriminant analysis (OPLS-DA), which were sophocarpine, loganic acid, caffeic acid,
phellodendrine, chicoric acid. A method for the determination of 9 index components in Shuzhi Lotion was established. RSDs of
precision, repeatability and stability tests were less than 3%. The recoveries were in the range of 96.44%-104.39%, and the RSD
values were less than 2.96%. The contents of sophocarpine, loganic acid, chlorogenic acid, gentiopicroside, caffeic acid,
phellodendrine, polydatin, chicoric acid and emodin-8-O-glucose were 316.59-546.00, 976.59-1 407.60. 355.51-578.20, 1 545.37-
1 943.61. 93.93-183.99., 76.81-151.27., 254.43-529.86. 301.61-701.20, 195.85-338.85 pg/ml, respectively. Conclusion The
method established in this study was accurate, stable and reliable, which could comprehensively and effectively evaluate the quality
of Shuzhi Lotion.

[Key words] Shuzhi Lotion; HPLC fingerprint; content determination; chicoric acid; polydatin; sophocarpine
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1622 0.886 -0.169 0.203 0.001 0.265

23 0.530 -0.492 0.039 -0.496 0.262

U624 0.974 0.061 -0.060 -0.031 -0.002

125 (KA EK-8-O-H A ) 0.564 -0.268 0.297 0.421 0.529

243 IEscmE/ N IRE-FIH AT

25 I A F A SIMCAL4.1 i
T IE A e /N — -2 ) 43 1 (OPLS-DA) . 255
R, PEH OPLS-DA By 3 P& #R: HEAIL & 2%k
R°X=0.704, R’Y=0.985, AN 241 O =0.968, 1>
0.5, R BRI E | TN AE F 4 . XHZ A E
T 200 WKCE MRS, WL S RO AE Y R AR R R
0.402, O° 7E 5l B #LHE 4-0.553, H. 07 N Hifl, W
PR A, BRI A 2, A iz 4h
A TR RRURRE S 0 b o SR VIP 3%, T
T H AP RFE TR B 22 AR (VIP>1 HiR2ZL AR
), WA 6; 2R3 14 ARG v (E e
ERST), VIP {EH H KB IMEIR: 24 F16>20 i
(B EL R )>13 50 (MIHERR )>3 5 1§>21 S iE>4 5
U (R R0 ) >6 515 >7 5 (H R 41 iR )>22 = 1>

18 S I5>15 5 15>16 5 15>9 5 lk>14 5 (B
B8, VIP (A, Mo XHRE S 2Tk k. 45
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0
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B 5 16 H#HtEFE%&R OPLS-DA £Y 200 )X B8 16 [F
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WoR, 16 fitHE 28l 5 CA. PCA —3(, H
VIP HKT 10 14 &P sr-5 F s ot
FH VAR m EE S . RIREHEE
{0, 2 BRI 2 S kg 45 24 A ()RR DA R 3 2 T R
U, Forhgg 9 13(WIMAHERR ) . 20(BE EER ) IFUE i
e W 21, 22, 24 08 T OERL; W 3. 4(BLAR B
6 )@ T8 S 0% 14(B A6 . 15, 16, 18 AR T
B W 7(AER TR HE TR, SR e 5 8ealtot
= i A e h N I AL R, WS &
JU. B i
25 SEME
251 LEERE

B 2.27 30T A AR A R L TR A 0T IR
W PV ) 25 PR RO I R S R, 5 2.1 30
T RAR IS SRR, 25 WL 7, 210 nm &
e KT, 28 P SO 3 0 TP, bl i
T RN HAR BT AR IR . DR IR . SRR . B
JEAET | oMERR . B, PEALTT . A ER . KR
F-8-O-H %0, X BE St G i S5 3 T £33 H bm i
g 1 e s TR ], o Il 03 e T, B %o
ok b 5 bR B o3 WA [ H DA s 1) I8 At €8, 15 05 T
P, RO B ERaf .
252 LMEXFRFELE

0 é IIO 1|5 ZIO 2|5 3b 3|5 4|0 4I5 SIO 5|5 6|0 6|5 7|0 7|5 8|0
] ( #/min )

7 FERRERMIAE HPLC & (210 nm)
AR 7 SRR 1 LGB, 12 R0 13 kAR 14,3540
Bil; 19 FEALH; 20 30 B R 25 KT K -8-O- A& M1 A: 25 HIR T
B: IRA X IR & C: AT A SRS D: BB AHA 7
W E: SRR A G G: B ARG H B0

HER SR T SRR B
B “2.27 T R A X BE SV, 59 )RS 4 I B
0.25.05.1,2, 4,6, 10ml % T 10 ml &),
FH P 8 25 B R 1) O R P R, 2 2,17 T
T 3k 2% A AR R, DL BR SE BR AR
(ng/ml) FHEAR AR (X) | WETET R AL FR(Y), PEFT4E
PRI 8T, S5 5R W3E S.

RS FHRRTEROEMXRETRER

% mEyoy: r M F (pg/ml)

FRARTH Y=23 577.0X+24 061.0 0.999 6 7.23 ~289.30

HETR ¥=5801.7X+9 179.3 0.999 4 12.71 ~ 508.23
LRIFIR Y=33 600.0X -10 113.0 0.999 6 6.35 ~253.82

Je R ¥=17 506.0X +21 040.0 0.999 6 22.01 ~ 880.24
MHERR ¥=55 006.0X+9 904.5 0.999 5 1.71 ~ 68.40
I Y=157 814.0X+122 147.0 0.999 1 231 ~92.51
JRALH Y=50 437.0X+10 036.0 0.999 5 5.07 ~ 202.66

B E R Y =44 553.0X - 423 360.0 0.999 1 6.00 ~ 239.90
KIEK-8-O- M u Wi i Y=55 075.0X+32 963.0 0.999 4 3.72 ~ 148.76

253 FEEER

F I 2.2.27 0T YR A X HRE Sl VA R, 7
“217 IR A A S 6 IR, 9 N AT I T
FHURSD B} 0.18%. 0.32%. 0.49%. 0.34%. 0.70%.
0.39%. 0.36%. 0.33%. 0.42%(n=6), FIZIL 2K
R
254 EEMHEAK

A3 AR E L 2 ml EFRFUEIRRE 5 (S9)6 1y, 4%
“2217 R AT A 6 Oy i IR W, R
“2.17 WUT A3k SRR, 9 U i
43 5N 400.66, 971.54, 423.27. 1 764.98, 100.18,

14425, 382.03. 237.44. 339.87 pg/ml, RSD fH H
0.64%. 0.46%. 0.65%. 0.62%. 1.34%. 0.60%.
0.90%. 1.12%. 1.21%(n=6), & W1 i% J7 1t & & 1
RAf
255 Rtk

K% B 2 ml &7 RV (S9), #&¢ “2.2.17
TR I A R A T AT 0L 20 40 8, 12,
24 h, 4% “2.17 TN A% A RIERRIN R, 9 ARSI
FLRSD fH ] 1.00%. 0.40%. 0.87%. 0.84%. 1.57%.
0.86%. 0.79%. 1.04%. 1.47%(n=6), FEH L i
WAE 24 h NAREME RAF
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2.5.6  INFEFIRCRIALE: 96.44%. 102.31%. 99.28%. 104.39%. 101.85%.
KB FRE N RS, ¥ 222 IR WHI45 7 TR )y 97.97%. 97.52%. 100.80%, RSD1H N 2.75%.
TR 8T R S VA AR, RS 43 R 2 S R XS AR 2.96%. 2.78%. 2.66%. 2.75%. 2.54%. 2.71%.

i, AR B A A2 554 20 R X I A 90 901
R 1 ml EFRFGERE AL (S9)6 103, 735 AL
AR PR 5 X Rt 5 TR 2 RO R R T
“2.2.17 TR J5 1 il w (M A A, 2.7 TR i
SRAFHERENE, MURBK . SHERH R . LRI . ey
L OMIHERR | BOAAEK ., AL AR . K ETER 8-

2.25%. 2.88%(n=6). %55 H 2020 L (h E 2
H ) RSD fH<<3%. [IJCELE 90% ~ 108% HIAH
FAE o
2,57 NI[EEER R

O3 SRS B 2 ml 16 AT FF DR RS i (RE 5
S1~S16), $i “2.2.17 T F Jy il & Uik i W, 78

O-] % M 10 S 2 A (|0 i 3R 43531 R 103.34%.
6 HHEARSEIESENELER (ng/ml)

“2.17HUT (R AR E,

4t

KU 6.

P PR HERTTR SRR Je BT WMHERR R PEALTY R KIEE-8-O-HH T
S1 520.27 1392.01 438.65 1 856.07 179.86 150.37 42391 701.20 317.27
S2 366.37 1044.18 469.46 1 652.94 116.32 131.16 342.27 349.98 195.85
S3 382.81 1 044.20 457.76 1 650.74 95.12 134.29 365.48 358.92 305.83
S4 316.59 1010.88 355.51 1545.37 114.03 88.52 406.99 385.37 256.04
S5 42691 1292.14 578.20 1724.79 123.56 123.76 254.43 334.47 262.65
S6 415.31 1266.76 455.50 1817.66 110.30 80.85 278.39 308.18 216.93
S7 387.99 1109.04 382.03 1730.48 101.78 91.42 473.30 430.08 328.64
S8 401.24 1071.85 533.09 1622.31 104.74 125.05 479.63 468.19 331.55
S9 403.00 976.59 427.92 1 783.56 102.09 100.54 389.73 301.61 329.72
S10 347.11 1236.64 467.10 1 908.73 93.93 76.81 372.11 312.89 292.16
S11 490.66 1279.25 429.66 1810.72 156.85 137.95 529.86 675.38 329.24
S12 488.68 1272.44 427.70 1 804.23 156.92 136.73 528.55 675.16 336.72
S13 483.75 1263.80 424.51 1790.32 155.30 136.01 525.65 670.63 338.85
S14 539.87 1390.25 477.22 1 925.86 180.56 149.37 490.54 679.45 318.04
S15 546.00 1407.60 484.27 1942.61 183.99 151.27 496.65 695.45 332.65
S16 536.06 1386.51 476.90 1911.16 181.76 148.95 489.35 687.23 336.02
3 e Wk - 0.1% B R K -2 I (0 8 H o 4

3.1 G FAAARIN

X EF PRI (O TS S I e L LA L
SAH R AT R G LT REBONTERK
210 nm N IRISE AR, H 2 BRI it B4k
XFRETC T WOk #1210 nm A7 € . (3%
FEXT %8 Waters Ts (250 mmx4.6 mm, 2.5 um)
Agilent ZORBAX SB-Cg ##(250 mmx4.6 mm, 5 pm)
5 Shim-pack GIST Cg #£(150 mmx4.6 mm, 5 um),
Agilent (354 3 15 5 /L, Waters (83541 5 (43
R H 2, (HARIEH 2 H 280t kim0 55 5|
R 3825 T B g A, B E g A Al
Hng b, (H ISR Y A5 5 BB | Ha R 1
FFE R DB K , e 4 3% % Shim-pack GIST Cyg 41
(150 mmx4.6 mm, 5 pm) A5 Hr it . iAo
I EZ0.1% HIRIK-C M . 0.1% UK CTRIK-L M
0.1% WEI/K-HIBE. 0.1% WA /K- G 0.2% Wik
IK-ZIERFR, 0.1% HERIK-LIF T 0.1% VK L oK-
CIEW R P IE R ELIERS AR A R ERL;
0.1% WERR/K-H B 2 T (i 5 H fe /b 0.2%

SRR E I Ik 0.2% BERR/K -2 6 A 3
Ao WEMIKF%Z1.0, 0.8, 0.6 ml/min, i 8 iR
i, BRI 2. 3 50, JEAR T S e N AR 4
2§, 0.6 ml/min B £ RE 53 TC B 40, B35
B R K AE S A SE N, SO E 0.6 mI/min
RGN
32 EIRm

AWF5E L5 iz s el . CA. PCA. OPLS-
DA DL I ZH8AR Iy & D ik, X5 16 #LEr Rk
BT R ARG T BN . 16 HEAES RS R | fhaF
B AHT . AR B B I A s R A — 3
P, #5245 S A0 B ERIE, 2 B R DL 5T O R
16 #LAE S AT RPN B W HE . R HPLC &
S BT R VR A FE SO, AE 210 nm R 2R PTEC
25 A, P g T 9 AMEsE . 16 HERE
i AR ARLEE 359K F 0.96, 18 A A5 R S fal BT 55 i
SRR AU
3.2.1  AbEEBR RIS R b

E— 25 B T4 S B AT W 0 [T AR A T k2
BT, 3 Pl ik 2# B o i i 45 SR B — 3K
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PEo PCA RIS A F RSy, RitJr 2 stk Rk
89.70%, AT 42 [ [ WAE i o s Rk, i — DA UE T
16 HLEF R R ] B3 & 7 B 25 5% . OPLS-
DA i g i VIP{E KT 1 ALK H] 2% S b 5 90 36
ElR . WIMERR . SR IR . MR . B AT A 2 Bk
TETHRAYE, B, 52 F0 4 Fh b, PR 8
RUORTE B2 iy B
322 N Lo R R A R

@ it PCA 43 #7 #1 OPLS-DA 43 #r4& 4 VIP &
KT 1T, i T4 ERR. IIHERR . SEIT
MR . BRARTE . BEADRE 5 D OCHEE AR LAY, PR H
A R T B TR W) 5T 5 U 3l )V AE DG B 2 S5 T i
Pra&d, BRI 5 A SRR IR B0 AT M ET R
R 0 F A A e b o ARl Crp [ 24 8 ) 45 24
A B B TR T R A i, P A A e
R 43 ) AT oA B 2 B AR 25 28 L Y I E
TEPRES Y . AT BoR, AR AR R 4T
RERA LUK R . SGE RIS 25 B E
TEBIR IR & R AR G R AR 5 I ACRE/E I w1
Ze JU IR RS S o S e IR A ST R 1Y
AR, TG SRE A B, R, SRR A
S ERVRRAE P By R IS B AT SR K BT R VEH, BB
VRIS SEE A BT RN JAE A OC BAF 738 I, g R
R AT PR R DS TR, BELT B e A
PEAY, KR -8-O- 4 F M2 AL 21
PERU T Z—, A —E PR IE T . 28T iR iy
() 285 PRAE S AR T 70 o A S AR, AT ST 3G g
B AT | SRR IR 3 K -8-O-Hi A Mk 4 1~
B R A B I FR bR 3 o

F£ HPLC 45 80 115 Ak 2 T o 2 Sl b et
24 7 A FLAR A T 0 R 24 A 45 B 2 R AE
5 ET RRURIRGE NAE R OCIBCTE, BEREE 257 A e rh 44
ECR . WIMERR, B2 pEal b R AL . KB ER-8-0-74
PR, BOAT P AN . SR IER LA K S AR AR,
Ph KAl 2525 J0rh e IR . ST R b AT & =
FE, 16 HLEFRF VR R 9 A By i 22 F R
H., SRR EIR, S15, S11, SI, S14, S12, S13
F1S16 HEUH 9 AN BLA3 B B AR HABAE R 34 8 v,
5 CA W R —5, @l o Bl 9 A s
55O O B3 S T AR O 25 3R AR, A
Mg . WNHERR . BEATHK . PEALT . BRARGR. Eh R R
ZEI K, WTRe 54" T ABOH AT JRAL, BT,
S| FBILAM T EA 5 VU B S 25 R K %
A FTE 2541 5 PCA. OPLS-DA #5248 5
YRR T T8 256 —3K

16 HEEFFFE TR S B0 3 R G Ak 2 5 oy
T 255, RO S A5 S VR i 78 AR A3 1 1Y
22 SePEFR BN, SRR T T BE R R S LI
B4 M mERNEERNEK . R—ARm2iH
il 45 B A W] HHE ™= i (S15, S11. S1. S14, S12,
S13 F1 S16) 4 KB M I o & A 25 5, KBTI
PR SR R AR I AR A T REXS P A R . Bk
Ui, 16 HEEFFRER T 22 5 0T BE VR T 2 07 i I &
AFETTR L L SRR L R ik S A A
ANTR) o8 24 0bE ot 7 A 2 5 il & T2 R
AR | Sl ST SHORTRE L 25 W 7 o o
AN N RV E AR IS T RE S5 R DR 22; PRBEIR IR
AL AT e S T BOA R o . BRIIL, TR 8 TAE
H R [ 22 2 44 R JE RN e, A A A A A R T
20, s iR E VERESE, R S5 SR a BE | e
THE2E 5o e S AR R R B AR, %
(BT AR R, B DR BT R o e AR T 428

ZE LTI, ARG ST TR SUEE R 9
F14) B I Ty ik, A Al AR R I i e 2 R
W BB AR B, TR SO 6T R U TR A T
L, SR EFRRURIR ) T ] LA R S S 0 il 700 I
S HMIG . AL, FeBt SR T4 vl hE
S BT DRI T 22 S 10 DGR Ly, AT — S5
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