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FHRESTIRETMN
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PRI IRA T ARG A Iy R Al ARG 5, il 528244
W O AUTE IR SRR A S AT R AR T LA B S R E @S SR TR A R (K SRR A
PR FR o B v OB (T SRR S 1 83t R AR HE A R (R FR SIS, TR AL BE VAN S R
I3 M AIE S e /s — 3B R BT S5 G it BT VRO o ARG RT3 e rh 7 B T e & e B AT, RN
TR HE R NGRS, 18R R S Firdia e gl b, JhRE 7 193G 0, SRR RS x IR E
WERHIUE IR T0.90. RIS HIEE RGN, ISHFEM PR A3, Hrd, AEFPHAmE T R—2%K, EWsr
AR S 2 IR E/N ZIREF it D HINE T2 REUR, IR 12N R ZE Ry . 18
HEID &0 T HRAEZ 77 T R T EE9.35%~15.76% 2 0], JFLRIR. 4- AR, SR, HFHK. Faw
FE R IR L ST RIS B IN1.97~7.96,3.22~11.22,0.72~13.79, 1.03~2.72.2.10~6.46. 2.35~21.02
0.81~4.57 mg/g, F 1k & W R R0 EH 5 5 N 66.20%~87.06% « 51.76%~83.43% + 20.85%~64.96% +
51.44%~77.41%- 29.22%~42.81%. 54.03%~96.63%- 11.48%~26.16%. AW 7t L I¥1F5 S0 FEI0E K & ml e 77
PHER . AERE . WEE, BEMEONID &R T AR MEL AR BUR VE I S S .
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HE KT R282S5 SCERBRREG: A
Quality evaluation of fried Viticis Fructus standard decoction
based on fingerprint, chemometrics and multi-component

content determination

DENG Cong-you, WANG Min-yu, XU Wen-hui,
QIU Jia-jun, LIU Xuan-lin, CHEN Xiang-dong, HE Min-you"
Guangdong Provincial Key Laboratory of Traditional Chinese Medicine Formula Granule, Guangdong Yifang
Pharmaceutical Co., Ltd., Foshan 528244, China
Abstract: In this study, the quality evaluation system of fried Viticis Fructus standard decoction was established
through fingerprinting combined with chemometric analysis and multi-component content determination.The
fingerprints of 18 batches of fried Viticis Fructus standard decoctions were established by ultra-high performance

liquid chromatography and evaluated by similarity evaluation and statistical methods such as cluster analysis,
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principal component analysis and orthogonal partial least squares discriminant analysis. Then, a content
determination study was carried out on seven components, and the paste rate and transfer rate were also calculated. A
total of 19 common peaks were calibrated in the fingerprint profiles of 18 batches of samples of fried Viticis Fructus
standard decoctions, and the similarity between each batch of samples and the control profiles was greater than 0.90.
The results of cluster analysis showed that the 18 batches of samples were clustered into three categories, in which
the different origins were grouped into one category alone, and the results of principal component analysis were
consistent with this. Orthogonal partial least squares discriminant analysis further corroborated the classification
results and screened out 12 quality difference components.The established fingerprint of 18 batches of fried Viticis
Fructus standard decoction identified 19 common peaks, the similarity between the standard decoction samples and
reference spectrum was greater than 0.90, the 18 batches of samples were divided into three categories by cluster
analysis, all producing areas were grouped into one category, and the results of principal component analysis were
consistent with cluster analysis, partial least square- discriminant analysis further confirmed the classification results
and screened out 12 quality difference components. The paste yield of 18 batches of standardized broth of fried
Viticis Fructus ranged from 9.35% to 15.76%.,and the contents of protocatechuic acid, 4-hydroxybenzoic acid ,
chlorogenic acid, vanillic acid, isoorientin, spirochrysin, vitexin ranged from 1.97 to 7.96 mg/g, 3.22 to 11.22 mg/g,
0.72 to 13.79 mg/g, 1.03 to 2.72 mg/g, 2.10 to 6.46 mg/g, 2.35 to 21.02 mg/g, 0.81 to 4.57 mg/g, and the range of
the transfer rate of each compound was 66.20% to 87.06%, 51.76% to 83.43%, 20.85% to 64.96%, 51.44% to
77.41%, 29.22% to 42.81%, 54.03% to 96.63%,11.48% to 26.16%.The fingerprint and content determination
method established in this study is accurate, stable and reliable, and can be used for quality evaluation of fried
Viticis Fructus standard decoction.
Key words: fried Viticis Fructus; standard decoction; fingerprint; content determination; chemometrics
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FIFHRAEZ IR A S ARAEZ AL, R I B S & 307 FR 2 77 (4 50 S A v T 7 1RO AH 5%
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Table 1 Sources of samples

%5 No. 72| Place of origin
S1~8S3 TR THETT
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S10. SI11 Wb BT
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TN (0% 26 fF SRR 2 6K, LAO S R4 IR (0 i UG oy S R, 11515 &% L g (R AR
£ BF 1 TR A A X bR v 25 (relative standard deviation, RSD) N0.36%~1.4%, #H X4 [ AH (1)
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Fig. 1 Fingerprint of fried Viticis Fructus standard decoction and reference fingerprint
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Fig. 2 Chromatogram of mixed reference solution (a) and reference chromatogram of fried Viticis Fructus standard

decoction(b)

LEJLRIR: 24-FR5K IR, 3.5 : 4 FHRR: 7. 045 H, oBEHIE: 1720 xR,
1. Protocatechuic acid; 2. 4-Hydroxybenzoic acid; 3. Chlorogenic acid; 4. Vanillic acid; 7. Isoorientin; 9. Agnuside;

17. Casticin.
2.6.5 ABAAE IR

FIF “HRALEE VAT RS0 AR R 8HLID & I T FR 2 RIRE i 5 0 B Fe SO AR LS, &5
RINF2. 18D &I btk 7 75 5 0] HE 8 S0 B AR BURE 52K 370,90, 158 B A A b vk & 50
DIRA A 5 B B IAR UHE 2 75 £ B R S 22 ), & LERVESE, W T E R T
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Table 2 Similarity evaluation results of 18 batches of fried Viticis Fructus standard decoction

5 No. FLLE Similarity 45 No. AHALLEE Similarity
CMJZ01 0.920 CMIJZ10 0.919
CMJZ02 0.933 CMIJZ11 0.918
CMJZ03 0.914 CMIZ12 0.920
CMJZ04 0.975 CMIJZ13 0.926
CMIJZ05 0.977 CMJZ14 0.977
CMIJZ06 0.998 CMIJZ15 0.972

CMJZ07 0.998 CMJZ16 0.994




%5 No. ARMBUEE Similarity 5 No. AL Similarity

CMJZ08 0.997 CMJZ17 0.981

CMJZ09 0.967 CMJZ18 0.983
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Fig. 3 Cluster analysis of fingerprint of 18 batches of fried Viticis Fructus standard decoction
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Fig. 4 PCA of fingerprint of 18 batches of fried Viticis Fructus standard decoction

2.6.8 IE SRR D =R E PR A7

SRR TESE AT RN 3 13 43T 5 SR A — 2D EDAEE, DA 18 HEID 0] b v 2 7 0 P )
19 /> 3 A7 U () 0 TG B O A8 B N SIMCA 14,1 30 3 47 15 528 i 5% /N — 3% 32 4 391 40 7
(orthogonal partial least squares discriminant analysis, OPLS-DA) B9, 3t — /347 18 itk
ST ZETE. SERFEMA BRI (LR S, B4 SR S8 R2X N 0.865,
BRI X 7 24 R?Y 4 0.976, BRLTNZE 0% 5 0.854, BIKT 0.5 HAEir 1, RUIAHA
MOERAEE AR M R T RS 7 35 e 00, TR A (i e /S — A2 A 0 AT A o A AL v, 3 LR B
RRBUF, SRESWMERS IR B - BERE T G ENE. FR, AR
BEEMAEAE (variable influence on projection, VIP) ikt 54 2 RIFRE K>, VIP>1
YEWHZIARHR B> TTIR R BOR SAR S m, 45 R ILTRE R 2 12 AN B 2 mbr Sy (LK
6), % VIP A R/PMHEFIR IO 2 (4- 2R FIR) ., W 1 (JFLZRER) . g 16, g 17, % 15,
W 4 CRERR). W 14, W9 (REAEALIIE ). W5, W 6. 13, 187 CRARE), XL

N G ERAN R A 2 58] 5 b 70 i 22 5 1) 2 B RR BV R



| |
H:
B:

g 2
*‘8 g ft’”zzof’ ST — CMJZ03
CMIZ18 CMIZ06
S CMIZT5 &ﬁ% ' O
=2 CMIZ14  CMIZ04| e
] CMIZ05
-4+
_6—
_8 1 ] 1 1 ¥ 1 I :
8 6 4 2 0 2 4 6

1.01015 * 1]

A 518 P E | FirtEZFI B L B OPLS-DA B4rE

Fig. 5 OPLS-DA score plot of fingerprint of 18 batches of fried Viticis Fructus standard decoction
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Table 3 Investigation results of linear relationship of seven components.
|5y AN TTRE A
r

Component Regression equation Linearity range (pg/mL)
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Component Regression equation Linearity range (pg/mL)
JRJLKH Protocatechuic acid =23 859.34 x-6 064.80 0.999 9 4.26~85.10
4-F2FER B R
. =34 991.23 x+23 202.38 0.999 8 5.47~136.75
4-Hydroxybenzoic acid
XJ5RR Chlorogenic acid =7 075.28 x-1 873.52 0.999 8 1.86~93.12
AR Vanillic acid =31 537.71 x+6 731.93 0.999 7 1.43~43.02
S Isoorientin =28 410.08 x-5 545.03 0.999 8 5.16~51.57
REAEALIRIEY Agnuside =9 542.78 x-2 553.05 0.999 8 4.06~81.24
LT HE Casticin =35 173.44 x+5 031.62 0.999 9 1.67~50.02

272 W E AR

BUS STz AR T4 (CMIZ03), $% “2.57 TR vkl il g, 4% “2.3”7
TR s 2 PR SRR E 6 K, I0SRVETI AL, THEGRIE LRI . 42K, SRR
BRI 20 BEAEA IR . 290 - 3 Z I AR 1) RSD B 73 51 4 0.18%- 0.35%- 0.27%-
0.84%- 0.62%- 0.39%- 0.41%, &5 R EHRE B ERUT
2.7.3 A& MK IR

B B30 FhRE A 7 TR (CMIZ03), % “2.57 TR 7330 FAT Hl 4 Bk s v, 4051
T 0. 2. 4. 6. 8. 12, 24h#% “2.37 BUNOIE KRN E, g, HEAZE)L
R A-RERHIR, RER. FHIK. R, BEARE . 20T RN RSD
58 0.43% 0.82%. 1.2%- 1.0%- 1.6%- 0.97%-. 1.3%, & RZWHRMIERLE 24 h
PR PEALLT
274 FH MR

B A — 0 E 30 FARAEZ A% T8 (CMIZ03) 6 1, % “2.57 TN ik TATH14% 6 4y
PRI, 1% “2.37 TURN IS FAFEREIE, 0GR, THEARELRIR. 4-7250K
IR AR FEMR. Srais . A . 2R r-F S &0 008 7.200 6.70.
10.28. 2.35. 5.30. 3.22. 4.41 mg/g, RSD H53 A4 1.6% 0.87%- 2.1%- 1.5%- 0.66%- 1.2%-
2.1%, SRFWIZITIEEL L .
2.7.5 AeHEEDLER I

B[] — b 550 AR AE 7R T8 (CMIZ03) 0.1 g, 23BN R JLZRER « 4-F 3L 2 IR
SRR, BHIR. FELEE . BRI SRR A A AR 8.5 2,54 11.04 1.5,
2.0, 40, 25mL, #% “2.57 WUFE AT RIS M RIS, CFATHIS 6 4, % “2.37 TR
G RAFBERE D E, ICRIEIAR, FEARFEILRIRR. 4758, SR, f5R%R. 7
ZERH REAEAT AT L 20013 2 AP IR [R5 90 96.13%+.98.42%+101.19%195.68%
98.05%- 96.71%- 97.47%, RSD {H5IM 2.3% 2.0%. 2.6% 1.6%- 2.0%. 1.8%. 2.4%,
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R4 BERTRR RO TGRS SENEER (n=3)

Table 4 Content determination results of components in fried Viticis Fructus and fried Viticis Fructus standard decoction (n=3)

WA RS S b ez R g
Components content in decoction pieces (mg/g) Components content in standard decoction (mg/g)
FILE  4-5RFk JE L 4-F2 5k
e xR FEL REAE xR 2t
7 [ 2 HER 20T [ KR HHR viZan i I SN
Chloro L biilNEs AR Chloro L L
No. Protoca  4-Hydrox Vanillic R Protocate  4-Hydro Vanillic H R
genic Isoori  Agnusid Total genic Isoorie Total
techuic  ybenzoic acid Casticin chuic xybenzoi acid Agnuside  Casticin
acid entin e acid ntin
acid acid acid c acid
CMIJZ01 1.27 1.31 2.94 0.48 1.69 0.48 2.49 10.65 7.96 7.86 13.79 2.72 6.46 2.93 4.14 45.87
CMIJZ02 0.93 1.14 1.54 0.28 1.46 0.31 2.79 8.45 6.93 7.74 9.71 2.14 4.46 2.35 4.57 37.90
CMIJZ03 0.88 0.93 1.66 0.34 1.27 0.56 2.26 7.90 7.18 6.67 10.21 2.37 5.33 3.20 4.38 39.34
CMIJZ04 0.99 2.71 1.65 0.29 1.10 4.81 2.95 14.50 4.24 9.98 5.35 1.14 2.28 20.12 2.16 45.28
CMIJZ05 0.99 2.68 1.55 0.28 1.04 4.16 2.71 13.41 4.27 10.93 4.93 1.23 2.10 14.65 2.53 40.64
CMIJZ06 0.87 1.63 0.42 0.25 1.21 1.96 2.03 8.36 5.30 9.43 0.77 1.46 3.51 13.05 2.47 36.00
CMIJZ07 0.71 1.48 0.31 0.22 1.11 1.35 1.60 6.78 5.43 9.75 0.72 1.47 4.06 12.36 2.55 36.33
CMIJZ08 0.82 1.56 0.42 0.24 1.16 1.70 1.88 7.78 5.43 9.84 0.86 1.47 3.91 11.92 2.70 36.13

CMJZ09 0.67 1.48 0.36 0.19 1.05 2.75 0.66 7.15 5.66 8.16 1.06 1.50 3.31 21.02 0.81 41.53




CMJZ10
CMJZ11
CMJZ12
CMJZ13
CMJZ14
CMJZ15
CMJZ16
CMJZ17
CMJZ18
FEME

Average

0.25

0.25

0.27

0.26

0.68

0.78

0.94

0.58

0.87

0.72

0.37

0.39

0.40

0.40

1.19

1.97

1.94

1.47

2.07

1.40

0.28

0.28

0.30

0.29

1.47

0.89

1.61

0.67

0.99

0.19

0.20

0.20

0.21

0.21

0.23

0.23

0.18

0.23

0.25

0.86

0.81

0.86

0.79

1.00

0.80

1.27

0.81

1.19

1.08

0.64

0.72

0.61

0.68

2.75

3.44

2.99

3.39

3.94

2.07

0.54

0.52

0.58

0.51

1.05

1.48

2.85

1.19

2.03

1.67

3.13

3.16

3.22

3.13

8.35

9.59

11.82

8.28

11.49

8.18

2.01

2.06

1.97

2.06

4.03

4.69

4.80

4.52

4.45

4.61

3.23

3.36

3.22

3.37

7.69

11.22

9.29

10.48

10.30

7.92

1.00

0.88

0.93

0.78

5.74

4.13

6.21

3.91

4.32

4.18

1.43

2.70

3.07

2.70

2.93

3.47

2.24

3.06

2.65

2.80

3.39

6.13

6.63

6.22

6.51

19.48

19.61

13.16

17.98

17.78

11.95

1.41

1.19

1.71

1.61

2.33

1.70

1.88

2.26

17.34

18.52

17.33

18.13

43.14

44.75

39.96

42.50

42.71

35.74
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5 A R VR 8 U (R R TR UME A 10 mL, BT O TREEERZLIF, Kk
T, T 105 CHM T 3 h, BEEKTEGST, R REIR, RIERE, 2L 2 R
BAHZEDT 5 mg. AR ERFARUEZ I H B R FERIE &7 Fibs itz 7
o E R, HEAREILRIR . 4RI, SRR, TR, AR BRI
H. BRTFRANEER, SRUERS. SRER, BHRPENFIHREGTHERN
9.35%~15.76%, AN 11.42%; 18 kb &I 75 ) LRIR . 4-F2B 8 HIR . SRR, A IR,

SRR BRI . BRI KRS HN 66.20%~87.06% 51.76%~83.43%-

R

20.85%~64.96% 51.44%~77.41%- 29.22%~42.81%- 54.03%~96.63%- 11.48%~26.16%, ¥J{H
A T74.20% 70.49% 42.56% 65.09%- 34.87%- 74.64%- 16.83%.
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Table 5 Extract yield and transfer rate of 18 batches of fried Viticis Fructus standard decoction

%2 Transfer rate (%)

4-Fr oK
'S Paste  JiJLZEIR FRE  FER EyiZan
iz FEELEE 2T
No. yield  Protocatec Chloroge  Vanillic EIiRER
4-Hydroxyb Isoorientin # Casticin
(%) huic acid nic acid acid Agnuside
enzoic acid
CMIJZ01 11.07 69.40 66.32 51.98 63.05 42.42 67.00 18.44
CMJZ02 10.26 76.76 69.52 64.57 77.41 31.40 76.65 16.85
CMIJZ03 10.21 83.31 72.83 62.85 71.83 42.81 57.97 19.83
CMIJZ04 15.76 67.42 58.07 51.20 61.98 32.80 65.89 11.53
CMIJZ05 15.34 66.20 62.58 48.72 68.15 31.03 54.03 14.31
CMIJZ06 11.40 69.76 65.86 20.85 66.88 33.13 76.12 13.90
CMIJZ07 10.28 78.64 67.75 24.13 67.99 37.69 93.87 16.38
CMIJZ08 11.51 75.94 72.57 23.66 71.34 38.85 80.92 16.48
CMIJZ09 9.36 78.72 51.76 27.89 75.90 29.53 71.61 11.48
CMIJZ10 9.35 76.03 81.81 34.04 53.81 29.22 89.13 20.17
CMIJZ11 9.57 77.46 83.43 29.81 53.56 36.46 88.54 26.16

CMJZ12 9.50 69.52 77.38 29.06 52.59 29.85 96.63 19.45




CMJZ13 9.57 76.17 80.79 25.82 51.44 35.63 91.67 25.98

CMJZ14 11.94 70.49 77.29 46.58 57.41 41.54 84.60 19.40
CMJZ15 11.71 70.59 66.71 54.33 63.89 32.85 66.65 12.75
CMJZ16 14.77 75.70 70.84 56.90 71.42 35.66 65.07 12.06
CMJZ17 11.07 87.06 78.97 64.96 76.23 36.32 58.66 15.84
CMJZ18 12.97 66.47 64.41 48.71 66.72 30.43 58.55 12.00
FHME

11.42 74.20 70.49 42.56 65.09 34.87 74.64 16.83
Average

3 Wie 5%t

WRYE CEORZR) drdbizdihl & e, SRIAER, ERPEGEHR (BT
HHZ R EEEEANE) MR T, O & (100 2004 300 g0 HWIEFEE (50%.
60%- 70%- 80%- 90%- 100%). FIE X% (—FI. —FD. /K& (—F 8 fi%/Hl 6 fi%.
—RT 10 f5%/—F 8 %) MEWES (1004 200, 350 HF) BT LEHE, WiE il L
B0 BURF 100g, 55 (BREFEREN 70%LA 1), MUKBTZE IR, —Rn 8 f &K,
BN 8] 9 30 ming —HI0IN 6 &K, AU E Y 25 min, H 350 HEUE, & IFMRIER:
I, HRAE L ZH ST TIRG LESH0N: R 2 RAGRERIRIR A GREN 65 °C:
H 4 JE N-0.08 MPa~ -0.1 MPa), #53#}y 50~90 t/min, 4% 100 mL; A% T L ESHON:
IR TR IR N-50 °C, T4 IA] Y 120 min, T TR B N-45°C~0°C, THAET-tT A
N 4460 min, FLAEE4-0.2 mbar; AT TR LY 10 °C~30 °C, f@#MT RIS [E] 4 430 min,
HAEN O mbar. JHARYE O E M LS, Hil4 3 L ZWIE, S&HER. Ky, %
B B ARSI, YRR IR & T2 EE S A, ZU0IE, K EH AR UE
Gl L2RE T ES, W T &R brikiz 7 L2 G B b S5 & R ] e .

AT FEAE LT S5 AR I T2 v, SR PDA G 85 558 0 & 317 () 3 v VR ZE 200~400 nm
O AT e B, W EEAFEBK (210 nm. 254 nm. 275 nm. 290 nm. 330nm) R
WA 5 R U () A, R b 045 R, W 7 3y HL 23 B ORI (210 nm) 9l
TR A FRSMAER (ZHE-0.05%BRER . LIE-0. 1% BRER . LIE-0.1%0
B CHE-01%HRRIE . CH5-0.1% LFRVEWD, AN g Waters CORTECS T3 C18
(150 mmx2.1 mm, 1.6 um).Agilent ZORBAX SB C18(150 mmx2.1 mm;, 1.8 pm).Phenomenex

Titank C18 (150 mmx2.1 mm, 1.7 um). YMC Triart C18 (150 mmx2.1 mm, 1.9 um), BLK



ANFFER (324 35, 38°C). AHPE (0.28+ 0.30. 0.32 mL/min) 52T, ik fief: il 4%
o CARRGT P WA 87 K R0 1 23 B R VPAN B el kb &0 11 R o 2 700 -8 ik
VEWRH & OTIET 1558, B 5 T RIBUAR] (L. 10%LEE. 50% 48 Wl 70%
Il 50% R $-EU 30 CInaalie . BA AR R PREURE] (15, 30, 45, 60 min) )
S, BT SRR VAR R T
AT FILER R B A RS 03 1 18 it 8 3] 7 2404 2 4% CEOR BRI 25 O BR 2 771,
18 )b & 307 b 7 778 SR 1 15 o0f B e BV (AR ALLEE 35K T 0.90, Ui B AN ) 7= IX f) 10 &
TR dE R — SRR R A, AR i R e I R AR 4y, AT T & R A
37 75 (¥ S5 S A 1) B PR o SR A S QR SRR o AN [ 7= Mk & R b i 791 i 0 ) 1
i, GERER, RESHH 18 M S Fhaim IR Mo 3 28, SR MR E 1A
A3, IRl F RO TP EE SR A A IR A /s - 3RedE A ) 43 A a2 R R A
[ 7= R S ) ZE 1) 12 MR E R . SR FIE R & I, IR, e, Bk,
AHEREIE Sy, Kb ALEE. MREMTEINE, BaHk. JiE. 800, Prafss
FEVEPENB, H T, 2020 AR A E 25 02 50 IR AL DLE R T BN A B R bR, S
Ay EME AR AT R P 25 B, B4 R, ST 3 KA EH ARz 77
IR KB DRI, AR T TS B MR R IR S sy, S T IR LRIR . 4-FR IR H R |
SFRR . FERR. LR, BUEHONE . TR T MR E R E T, WE T
18 b &I R H X RAR e 1), I TH S o R e . S5 R EOR, R RE %
WKL, AREIRIFIER S R R IEONTRE, BRI, 488 KTR. AR
REACAL 0T AERD SR T AR A T IR B m, 76 18 I &350 F Ak iz 7 i 50%.
I 2 AR bR S R B e SRS AT AT, AT O SR I RURE (KR bR B s R A
LR Lo, AREFFUEESL TR &I AR N UPLC $88URIRE J7 i, RS IR LASIR S 7
AR BEAT BRI 5E,  SRAARAUURE I 45 & 22 J0 G0 M S5 07 00 I 836 it 32 701 i i 4 T
VRO, R ETRTARMEA R U B 2507 RO A H AR S AR BT AR A iR S
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