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Abstract: Objective To evaluate the quality of Jinhua Xiaocuo Pills by multi-index component analysis combined with chemometrics.
Methods HPLC method was used to determine contents of geniposide, berberine hydrochloride, baicalin, wogonoside, baicalein,
wogonin, aloe emodin, emodin, chrysophanol, and emodin-3-methyl ether in 10 batches of Jinhua Xiaocuo Pills. Cluster analysis,
principal component analysis, and orthogonal partial least squares discriminant analysis were used to evaluate the quality differences
of different batches of Jinhua Xiaocuo Pills. Results The 10 batches of Jinhua Xiaocuo Pills were divided into two categories, with
little difference between the samples, and were relatively similar. The total cumulative contribution value of the four principal
components reached 83.201%. Conclusion This method is simple, fast, has good repeatability, excellent precision, and accurate
results, which can provide reference for the quality control of Jinhua Xiaocuo Pills.
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chrysophanol; emodin-3-methyl ether; cluster analysis; principal component analysis; orthogonal partial least squares discriminant
analysis
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700VDE AU A (A R4 JE sd AR il A R A
A]D; UPR-T1-20T BU4i7KHL (AR AR A R A
A]); XPE165 Y HL 170 M K1 e - ER1Z A
F]); AR224CN HIHLForfr R (Rifg D,
SHZ-DII BEIF KA Z FHRE AR Aot E
AR PR A ]); A11BS025 %Y IKA B AL .

. B Nenkal (254 i 2285005 IR
AFD, KONHAK, HARGR el i
(TR %1 97.6%, #it5 110749-201718). EhiR/NEE
Tk CFiE5r %0 86.7%, 5 110713-201814). %
H RESH97.2%, #t'5 110715-202223). L3
XEH (R4 98.5%, b5 112002-202303). ¥
X (RS H97.9%, b5 111595-201808). X
W R RESH94.2%, it 111514-201706).
FERER (JRESH 97.5%, #t5 110795-
202011). Kimz (&4 98.7%, #it5 110756-
201512). Rl (&% 99.4%, 5 110796-
201922). K& HEE (g% 98.9%, b5
110796-201922) i & {3490+ v [ £ o 245 i A S
Fibt. SALTHEEMN, A% 4 g/48, RHFZ) AR
AFIAERE, #iES 212159, 212230, 220381, 220680.
221373, 222134, 230298, 231210, 231549, 231784,

5K S1~S10. e BiE. &M, 1B
BEL WIREE. A, AT, RERE. HERZMIE
ML G ht, SEFECHINIER.
2 REEHR
21 Y

Agilent Cig L3 #1 (250 mm X 4.6 mm, 5pum);
WENAH: HEE (A) -0.1%RRER (B), BREEVLM
(0~50min, 40%~90% A; 50~55 min, 90%~40%
A; 55~60min, 40% A; FREFIERZEFE 3min);
WP KA 254 nm; FEiE: 30 C; RRE: 1.0
mL/min; #EFEE: 10 pL.
2.2 FTRRMIARAIECH

SRS ERRENE T BRER/NEE . B
PUEEH . WER., WHEER, FERKER. A
. OKER . KEZR RO 20.242, 10.364.
16.132. 5.498. 5.006. 1.174. 0.922. 0.798. 1.542.
1.005mg, ¥ 100mL =, /K EERE, @
A (ThEN 250 W, A%k 50 kHz) 30 min, Jit/4
ZER, KW REZRZIE, Bk 10 Fhcnr &
W RES3 5975 0.197 6. 0.0899. 0.1568. 0.0542. 0.049
0. 0.0111. 0.0090. 0.007 9. 0.015 3. 0.009 9 mg/mL
(VR 5 ok B A VAR
23 HiXSEARNHIE

& AE A LIE &, MG 0.5 9, R EFRE,
BHREMIE S, RBEIMANHEE 50 mL, e, #
FEALEE 45 min, AR IR, AN AL gD 1R
&, HIRRS, dE, RIfE.
2.4 [AMMHSRARRSIE

Fehb T T EH AT () BhE AL Bk
L) BT (DL BREEIEEAA. B, B
AT BUHE AR S . EUBH RS 0.5 g, HEAHE
AR B & TR b3, A ENE T ().
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M BRAERE . SR R B A SRR
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YT B AT B S VA VRURI B A o T
FEE, Z5R I 1, nrClAe S A0 H 0 s R
U, HEAMESA T,
26 FnEMZERENT

A3 UG IR A 1. 20 4. 64 8. 10mL,
10 mL &), W EEMREIE IR R, e
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L-HEFH, 2-3hR/NEERL, 3-3 5, 4-NHEEIF, 5-ME R, 6-DUEER, 7ML RHE, 8-RH¥E, 9-K¥W, 10-KEKHEE.
1-jasminoidin, 2-berberine hydrochloride, 3-baicalin, 4-wogonoside, 5-baicalein, 6-wogonin, 7-aloe-emodin, 8-emodin, 9-chrysophanol, 10-emodin-3-
methyl ether.

1 REXNE&E (A, §iFE MG (B), BMRFRAMHER (O, REIREMMIER (D). RESHMHSR
(B), BRAFEMBMMS (F), BEE. FEHAMHER (G), BUEEAMHES (H), BUEREMAMHER (D). SREEBMERE
g (J) B HPLC &iZE
Fig. 1 HPLC chromatograms of mixed reference substances (A), Jinhua Xiaocuo Pills (B), negative sample without
Gardeniae Fructus (C), negative sample without Lonicerae Fols (D), negative sample without Scutellariae Radix (E), negative
sample without Rhei Radix et Rhizoma (F), negative sample without Coptidis Rhizoma and Phellodendri Chinsis Cortex (G),
negative sample without Platycodonis Radix (H), negative sample without Menthae Herba (1), and negative sample without
Glycyrrhizae Radix (J)

®1 10 MHBERROHEMEXR

Table 1 Linear relationships of the 10 target components

D EYVEp r LR VI (g g7Y)
e Y=8512.04 X—14 187.67 0.999 7 19.756~197.562
EhER/INBET, Y=32 379.69 X—16 702.33 0.999 6 8.986~89.856
AT Y=13 453.51 X—14 699.75 0.999 5 15.680~156.803
DHEEH Y=17 424.68 X—11 625.31 0.999 5 5.416~51.415
BHR Y=11884.29 X—3 364.39 0.999 6 4.901~49.009
NHEER Y =26 045.07 X—1 581.65 0.999 6 1.106~11.059
FERER Y=51812.75 X—2 705.88 0.999 7 0.899~8.990
KEER Y=35787.23 X—1818.11 0.999 5 0.788~7.876
N Y=52026.64 X—2 255.53 0.999 7 1.531~15.308
KB P Y =28 303.86 X+45.99 0.999 4 0.994~9.939

27 HBEERE

BB A X ISR, HET 6 R, il T
T ERFER/NEERR . HEHF. DUOESHE. BB R W
WER, FERER. KEE. KiEkh., KERH
ok (o P I I THI AR, 25 L RSD {E40 54 0.82%.
0.63%. 0.54%. 0.78%. 0.69%. 0.31%. 0.91%. 0.88%.
0.56%. 0.75%.
28 EEEMIRAW

AL '5 221373 SARTHEEALFE & 6 B, il &4
PRI, SRR e ARE, HEAE T, &
FR/NBER . BT DUOESH . WE R SR,

FIERER. KER. K. KEE B
R H5HN 14.918. 6.280. 8.653. 2.235. 0.845.
0.372. 0.478. 0.185. 1.877. 0.204 mg/g, RSD 18 %
WA 1.21%- 0.98%- 1.35%. 1.52%. 1.46%%. 0.86%
0.76%. 1.55%. 0.94%. 1.12%.
29 REMRAE

Wit 5 221373 S ACIHEEALRE M, a8 i
W, TH1% )5 0. 6. 12, 18, 24, 36 h #FEEENE,
ORISR, SRETE. BB, EE.
POERH . BER. WHEER. FERKER. K
. OREE . KEE HERE A RSD fH 7371 M
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0.65%. 0.48%. 0.68%. 0.78%. 0.74%. 0.63%. 0.41%.
0.53%- 0.73%. 0.59%, *HZHLEMIAEWAE 36 h
W AR e P R T .
2.10 mn#FEBORLE

HUtt5 221373 G AETH B FUAE L 0.25 g, R Z AR
5, L6 43, R BT, REEIMNEHE T
ERER/NBEG. B, DOASE. BE R, DUES
.M ERHEER. KER. KEmD. KEEFRT
EIRE /58 0.354 2. 0.1496. 0.211 9. 0.054 7.
0.0217. 0.0087. 0.0112. 0.0045. 0.0457. 0.0048
mg/mL % B SR 10 mL, ) & Bk e, i3k
FENE AR, THE R, 4T, 2R
ANBERR. A, DOEEE. HE R WHEETER.
PR R, KR, K. KRBT F

[0 51 98.26%. 97.45%. 99.85%. 101.34%.
100.24% . 96.22%. 97.88%. 98.36%. 99.62% .
97.32%, RSD {H4r 7N 1.62%. 2.50%-. 0.98%-
1.54%. 1.48%. 1.75%. 2.05%. 2.34%.1.07%. 2.35%.
211 #&ENE

HY 10 #EE 0BRSS 0.5 g, R FRE,
il BEI IR, EREIE , s &k
TEWHPEFLRE S P MG T BRI /NBERR. S TE. I
WA, WER, DUEEHR, FEREE. KR,
KeW, KERFRRES S, S5RIE 2.
212 BE45Hh (HCA)

DL 10 it e B R (5 S1~S10) 1 10
Pl HARECIHE T EhER/NEERR . A, DOHES
H. BEEHR, WESR. FERER. KER. K

x2 SHEAMRDPRTFE. BEBOEE. BSH. XNESTH, BSR. NETER FEXRER AHER KEH,
KEZRRAMNESER (n=3)
Table 2 Determination of geniposide, berberine hydrochloride, baicalin, wogonoside, baicalein, wogonin, aloe emodin,
emodin, chrysophanol, and emodin-3-methyl ether in Jinhua Xiaocuo Pills (n=3)

F 4y HU(mg g7h)

s

T ERRNEE HEY NESHR ESER NESERR PELER OKER O KAm KERTE

S1 12.804 5.244 11.090 2.395 0.619 0.259 0.318 0.129 2.470 0.217
S2 16.828 5.486 12.262 2.667 0.947 0.351 0.418 0.141 2.458 0.223
S3 18.082 5.415 7.455 1.739 0.451 0.165 0.353 0.106 2.181 0.178
S4 12.075 6.094 12.943 2.336 0.706 0.250 0.345 0.150 1.977 0.192
S5 14.918 6.280 8.653 2.235 0.845 0.372 0.478 0.185 1.877 0.204
S6 15.500 5.697 9.124 1.928 0.552 0.355 0.341 0.155 2.306 0.213
S7 15.291 5.007 8.582 2.569 0.473 0.395 0.431 0.143 2.078 0.260
S8 13.744 6.974 9.644 2.519 0.604 0.327 0.483 0.115 1.796 0.176
S9 14.232 6.721 11.684 1.845 0.767 0.305 0.326 0.149 2.123 0.206
S10 14.703 5.105 9.277 2.140 0.737 0.339 0.442 0.123 2.023 0.238

W, KRR R BB R, S\ SPSS i

26.0 Hifk, SR AL BB AT 77 Rkl IR B VA2 1 o 2t BB B

&, SEELE 2, 24 d=15F, ALY 10 SERES S;g"

NP, S1. S2. S4. S5. S6. S7. S8. S9. S10 s5 |

Joss 13, LA 10 T A8 I e ALRE A 2 S8 — B

R, B, S3 A 2 5, A TR H T o

AR R, MM, BERE, X 51

AR L AR, A T AR . gg—J

R

213 EWO O E2 £ BEEABESHE

F A3 HT (SPSS 26.0) XX F /&AM HTHAR,

Fig. 2 HCA of Jinhua Xiaocuo Pills
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Table 3 Principal component analysis and cumulative
variance contribution rate

ER O FHMEE O TETTERE%  RIT T ETTHAR%
1 2.860 28.600 28.600
2 2.295 22.950 51.550
3 2.041 20.413 71.963
4 1.124 11.238 83.201
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Fig. 3 Gravel map

PCA-X #& SIMCA % guit o #rise s FH i
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53H1 (SPSS 26.0) MI4rHr&s L, 4 10 HhE AL
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.U ERHE. KER. KED. KEZFRN
RESBONEEF AN SIMCA 14.1, #HTERD 5
o #HG—2 )5, MUIGEZ )G, 133 PCA-X
B ST RIS R R R R2%=0.561,
TR GEJ1ME Q?=—0.21, AE AT PCA-X IR &%

A L 10 HEAE AT PA A2, S1. S2. S4. S5.
S6. S7. S8. S9. S10 N% 1%, S3 NH 2., &
#5915 SPSS 26.0 #4 HL A RS T A 2 o i
—%,

F4 EWOSEFHREERE
Table 4 Principal component factor loading matrix

A TR L FRG 2 FERST3 FERST4

DHE R 0.810 0.393  —0.198 0.154
WHHH 0.665 0.234 0.122  —0.592
WER 0658  —0.174 0.345 0.313
EhE/NEERR 0265  —0.870  —0.199 0.126
KERXHBE  0.365 0.830 0.169  -0.017
Ma T -0.390 0477  —0.340 0.409
B 0.356  —0.363 0811  -0.155
K -0.315 0.481 0.716 0.131

FERER 0.597 0.120 -0.708 -0.172

KER 0.626  —0.059 0.114 0.630
4 '}
2 ;00 e
—_ o
=0 @ il
[} @5
-2 ®
—4 -

t[1]
R?x[1]=0.286 R?%[2]=0.229 Ellipse: Hotelling’s T?(95%)

4 STLHER PCA BHE
Fig. 4 PCA of Jinhua Xiaocuo Pills
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14.1 B A, [FRELL 10 B E bR HE 15 SRR /INEE
B B, DUORSH. WEER. DUES R, /A
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NEREFZN, MTAUE, i3 X724 R%=0.662,
R%y=0.767, TIZ% Q2=0.062 9, FRHHEE I H5
Al (OPLS-DA) Rl %A %4, W5 %, 10 fit4&1e
THIEEFURE L 2 7 NP 2E, 55 12809 S1. S2. S4.
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B 5 &N OPLS-DA Bo8UEE
Fig. 5 OPLS-DA score plots of Jinhua Xiaocuo Pills

BB VIP (A BB B Z 1D,
VIP ZEXHE MR, 6B 12 A8 50 PR AR = 1 D ik
K, WK 6. AW VIP G FH >VIP X1 >
1, YiBAIX 2 ANRLAT R AZAR A T il 770 A P i #E v s
BESPEERZE, A HITZINEE.

Var 1D
L-WEFH, 2-8EH, 3-DUHEH, 4-3M/NEEH, 5-DUHEER,
6-HER, T-ERIEK, 8- KWy, - KR TEE, 10- K3 %K.
1-jasminoidin, 2-baicalin, 3-wogonoside, 4-berberine hydrochloride,
5-wogonin, 6-baicalein, 7-aloe-emodin, 8-chrysophanol, 9-emodin-3-
methyl ether, 10-emodin.

El6 10 MEHRMEMST VIP ERSE
Fig. 6 VIP scores of 10 components

MWEL7 0T, JEFERXA S SR EE S
BIAMKE, MESHFEREERZMIEMG. XF
JIT ST (AR Y P 31T A8 XG5 (Cross-validation)
200 &, RILR?, Q2 MEIARIRANIEE, FE Q?
o] = 25 (1 #LE 0415, LI 8.

X ECHR RS R, FE T T ST A AR R
WA S LA GO, TR s8R
3 itig

SACTHEE AR T7 i 9 BRH 2GR, B A4,
AR T AT, B T 10 B E AR ST B 10
T e o A2 SR ARG IS T T R W I AN —2, I DAD £
I 25 E VR A o BV VRRT R A R AT
(210~400 nm), KILEAAE 254 nm 5, 10 Fh45
H AR R SR, FR 2P AR, SR A

LHEFH, 2-35H, 3-WHEY, 4-H/NEH, 5-IHEE R,
6-HE R, T-MERIEK, 8- KWy, - A HEWEE, 10- K3 %K.
1-jasminoidin, 2-baicalin, 3-wogonoside, 4-berberine hydrochloride,
5-wogonin, 6-baicalein, 7-aloe-emodin, 8-chrysophanol, 9-emodin-3-
methyl ether, 10-emodin.

7 VIP EIEREXME
Fig. 7 Positive and negative correlation of VIP values
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