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Quality evaluation research of Vernonia amygdalina Del. based on
HPLC fingerprint combined with chemical pattern recognition and
multi-component determination
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4. Guangxi Eco—engineering Vocational and Technical College, Liuzhou 545001, China)

Abstract Objective: To establish a multi—-component determination method and HPLC fingerprint for Vernonia
amygdalina Del., combined with chemical pattern recognition to comprehensively evaluate the quality of Vernonia
amygdalina Del. from different producing, laying a foundation for the future development of quality control
standards for Vernonia amygdalina Del. and other related research on Vernonia amygdalina Del.’s components.
Methods: The HPLC using Welch Ultimate® AQ—C;s column (250 mm x 4.6 mm,5 wm) and 0.2% phosphoric acid
aqueous solution — acetonitrile as moblie phase by gradient elution at the flow rate of 1 mL * min™', wavelength was
set at 258 nm and the column temperature was 35 °C . Simultaneously establish 24 batches of fingerprint spectra of
Vernonia amygdalina Del. from different origins and a multi—-component HPLC determination method for 9
components of Vernonia amygdalina Del.. Combine chemical pattern recognition to evaluate the quality of 24
batches of Vernonia amygdalina Del. from different origins. Results: The similarities of the fingerprint spectra of
24 batches of Vernonia amygdalina Del. were above 0.9. The established control fingerprint spectra could stably
and effectively distinguish Vernonia amygdalina Del. qualitatively. There were 10 common peaks in the fingerprint
spectra, and 9 peaks were identified. The mass fractions of 24 batches of Vernonia amygdalina Del. components that
were uracil, chlorogenic acid, luteolin, luteolin—7-0—-B-D—glucuronide, isochlorogenic acid B, 3,5-0-dicaffeoyl
quinic acid, 1,5—dicaffeoyl quinic acid, apigenin—-7-0-B-D—glucopyranoside, 4,5-0-dicaffeoyl quinic acid were
0.007 314-0.084 30 mg* g™', 0.619 6-9.763 mg+ g™, 0.303 8-4.031 mg- g, 0.984 6-8.146 mg - g', 0.043 29—
0438 7mg-g"',0.5375-11.57 mg*g ', 0437 6-13.78 mg- g, 0.032 19-0.720 I mg+ g™, 0.190 0-1.931 mg* g”'. Through
cluster analysis, 24 batches of Vernonia amygdalina Del. were divided into 2 categories. Vernonia amygdalina Del.
from Guangdong and Hainan were classified as one category, while Vernonia amygdalina Del. from Guangxi were
classified as one category alone. The classification results of principal component analysis were consistent with
cluster analysis. Further research on the differences in leaf quality among different regions of Vernonia amygdalina
Del. was conducted through principal component scores, and it was found that the PS5, P24 and P22 regions ranked
in the top three with better quality than other regions. Through orthogonal partial least squares discriminant
analysis, it was found that the reasons for the differences in leaf quality among different regions of Vernonia
amygdalina Del. were ranked in descending order: 1,5—dicaffeoyl quinic acid, chlorogenic acid, and luteolin—7-0-
B-D-glucuronide, 3,5-0O—dicaffeoyl quinic acid. Conclusion: The fingerprint and multi—component determination
methods of Vernonia amygdalina Del. are stable and effective through methodological detection, which can fill
the gap in quality control standards for Vernonia amygdalina Del.. Combined with chemical pattern recognition

methods, the high—quality production areas of Vernonia amygdalina Del. and the components that should be

AL HR L



‘JPA 5 M) 4> KT 22 E ChinJ Pharm Anal 2025,45(3)

- 491 -

emphasized in controlling the quality of Vernonia amygdalina Del. from different production areas are pointed out.

A comprehensive evaluation of the quality of Vernonia amygdalina Del. has been conducted, providing a solid

foundation for future quality control and evaluation of Vernonia amygdalina Del..

Key words: Vernonia amygdalina Del.; fingerprint; multiple component ; chemical pattern recognition; quality
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%i*5 ( number ) KR (source ) SRS [E] ( harvest time )
Pl U E RS ISR 2023 4¢3 Ay
( Bobai County, Yulin, Guangxi ) ( March 2023 )
P2 ] RN IX 2023 4 3 A
( Yuzhou District, Yulin, Guangxi ) ( March 2023 )
P3 JUVEEE T I () 2023 4 3 [
[ Mashan County , Nanning, Guangxi ( locality ) | ( March 2023 )
P4 JEEE T I (1A 2023 4¢3 453
[ Mashan County, Nanning,, Guangxi ( introduction )] ( March 2023 )
P5 JARIRSERRMR N el gl A 2023 4F 3 [
(V. amygdalina Plantation of Forest Park , Dongguan City, Guangdong ) (March 2023 )
P6 SIS 2023 47 3 A4y
( Chongzhuo, Guangxi ) (March 2023 )
P7 PP 2023 4¢3 Ay
(Heci, Guangxi ) (March 2023 )
P8 IR 2023 4¢3 Ay
( Beihai, Guangxi ) ( March 2023 )
P9 I PRI 2023 4¢3 Ay
( Liucheng County, Liuzhou, Guangxi ) ( March 2023 )
P10 J PRI T 2023 4¢ 6 H
(Herb Garden, Liuzhou, Guangxi ) ( June 2023 )
P11 J PN 2023 4 6 H 1
( Herb Garden, Liuzhou, Guangxi ) ( June 2023 )
P12 J PE A T e 2023 4 6 53
( Herb Garden, Liuzhou, Guangxi ) ( June 2023 )
P13 I PR X 2023 4 6 H {53
( Liunan District, Liuzhou, Guangxi ) (June 2023 )
P14 PN 2023 4F 6 H1y
( Liujiang District, Liuzhou, Guangxi ) (June 2023 )
P15 I PRI R DR A 2023 4F 6 A4y
(Sun Village, Liunan District, Liuzhou, Guangxi ) (June 2023 )
P16 I PRI A 2023 4 3 1
( Cenxi City, Wuzhou, Guangxi ) (March 2023 )
P17 IR E QIR 2023 4¢3 Ay
( Mengshan County , Wuzhou, Guangxi ) ( March 2023 )
P18 IR 2023 4¢3 A
( Teng County , Wuzhou, Guangxi ) ( March 2023 )
P19 T LA L Rl R A 2023 4¢3 A
( Tropical Rainforest Base, Wuzhishan City, Hainan ) ( March 2023 )
P20 g AR LT 2023 4 3 f 45
( Wuzhishan City,, Hainan ) ( March 2023 )
P21 s A 2023 4 3 A
( Sanya City, Hainan ) ( March 2023 )
P22 AR 2023 4% 3 [
( Maoming city , Guangdong ) (March 2023 )
P23 AR il 2023 4F 3
( Gaoshan Town, Maoming, Guangdong ) (March 2023 )
P24 SR 2023 4 3 1

( Guangzhou City, Guangdong )

( March 2023 )
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Fig.1 HPLC fingerprint of 24 batches of V. amygdalina
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Fig.2 Comparison fingerprint of V. amygdalina
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1. JREEWE Curacil ) 2. ZRJRR ( chlorogenic acid ) 3. KEEEH (luteolin ) 4. KFRELER ~7-0-B-D- HAMERETR T (1uteolin—-7-0—-B-D—glucuronide )
5. 52 J5R B (isochlorogenic acid B) 6.3, 5-0— ZMIHEREZE T ( 3, 5-O-dicaffeoyl quinic acid ) 7. 1, 5- ZMIMEmEZE T2 (1, S-dicaffeoyl quinic acid )
8. JE & —T-0-B-D- LI 4B ( apigenin—7-0-B-D—-glucopyranoside ) 9. 4, 5-0— —_MIMEREZS T/ ( 4, 5-O-dicaffeoyl quinic acid )
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Fig. 3 HPLC chromatograms of mixed reference solution (A) and V. amygdalina test solution (B)
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2,64 FEEVEELE W5 N P10 BIRIHAEMFE LT
WAR, e “2.27 WUF 1 il & JE R R T 6
By, IEAE “2.37 TEAGE S5 F T , 10 5k i ] S g
(LR 20 N3 S N N R S NEEE - Sy

RO
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Tab.2 Regression equations and linear range
% mIEpiEE R LivalllI FE R
( component ) (regression equation ) (linear range )/ (mg - mL™") (LOD)/(ng-mL™") (LOQ)/(ng-mL™")

PRUERE Y=3.986 x 10’X-4.866 x 10°  0.000 056 31~0.004 504  0.996 6 5.57 18.56
(uracil )
SRR ¥=8.040 x 10°X-5.717 x 10* 0.008 216~0.657 2 0.999 5 29.82 99.40
( chlorogenic acid )
AR Y=2.211 x 10'X-6.451 x 10°* 0.003 171~0.253 7 0.999 5 20.80 69.34
(luteolin )
RERFZE ~7-0-B-D- HHEWEER T V=2.144 x 10'X-2.101 x 10° 0.004 201~0.336 1 0.997 8 45.27 150.90
(luteolin—7-0-B-D-glucuronide )
SLR B Y=7.997 x 10°X-4.564 x 10 0.000 208 4~0.016 67  0.996 8 54.46 181.53
(iisochlorogenic acid B )
3, 5-0- ZWnHEREZE TR Y=1.024 x 10'X-7.792 x 10* 0.004 634~0.370 7 0.999 0 90.39 301.30
(3, 5-0—dicaffeoyl quinic acid )
1, 5- e 2 TR ¥=9.253 x 10°X-6.312 x 10* 0.004 928~0.394 2 0.999 2 101.09 336.98
(1, 5—dicaffeoyl quinic acid )
JTKE —T-0-P-D- LI H A S 1T Y=1.719 x 10'X-6.937 x 10 0.000 297 5~0.02380  0.999 3 43.51 145.03
(‘apigenin—7-0-B-D—-glucopyranoside )
4, 5-0- 0B ZE TR Y=1.172 x 10'X-2.476 x 10°* 0.000 898 6~0.071 89 0.998 2 104.89 349.65

(4, 5-0-dicaffeoyl quinic acid )

O-B-D— ) % M TR 1 . S 2% IR B 3, 5-0- il
MEREZE TR . 1, 5- ZMIMEBEZE TR TSR R -T7-0-
B—D— L Tt 45 7 BE A . 4, 5-0— — WhnME®EZE TR 9 4
A 24 43 5 A 0.013 13, 3.837.,2.413.,4.900
0.225 5.4.422.4.768.,0.271 7.1.002 mg* mL", RSD 43
W4 1.0%.0.45% .0.65% .0.17% . 1.4% .0.27% .0.26% .
1.3% F10.57%. F=BZI7rik N EE R

2.6.5 JMEERICRIRE  BOE A E Y e e AR
TR AR CRERR 45 0 P10) 9 4%, B0 0.25 g, RS % Bk
B, S350 3 41, 43 5 & 1 20 mL k@ p, i
A 217 TR —E B JRERE | LRIF R AR R R
FRELZR -T-0-B-D- i FMERERR 7 . - 4% 5L B 3,
5-0- —WIMEREZE TR . 1, 5— ZMnnEmESS TR K
2 —7-0-B-D— .15 75 5 BE 4 . 4, 5-0— Wi o &5
THRER— X RS AV, AR50 1 dURE S PO A B0k
Xof BR8P R B R 2
0.5: 1L, 55 2 LR 298 12 1,58 3 4l L il
KA 15 1, AR R 3 AIKF R IbRFE i o 4%
“2.27 TR Jy gl A B T, IR TR “2.37 T Ak
T BEREINAE , 10 5% A B3 06 TR RO 455 4% Lo 1Y
TS TS ISR 45 S R mg g | 2 JR R | K R

AL HREL

T ORBRE R —7-0-B-D- 5 % B FR 1 3 4 )5
2 B.3,5-0- ZMNMEREZ TR . 1, 5- ZmnnfEmtZs 7
R JE 3 E -7-0-p-D- ML # 217 . 4, 5-0- —
A 6 2 77 R RT3 0 53 92.6% . 91.1% . 91.5%
105.8%.93.5%.98.6% .91.1% . 104.7% . 97.0%,
RSD 43518 1.9% .0.75% . 1.1% . 1.1% . 1.5% . 2.0%
0.85%.0.85% . 1.5%. FEAEM 1 9 4> g3 [l i %
6 2020 47 € AR N RS FITE 25 3 ) X i 25 50
D5 g RS ) b [ SR R K, R IA T
I RAT

2,66 FEAEEIGE iR A PRI 24 SEUCR ]
AR RE S 0.5 g, 3 “2.27 T J7 12 il 45t
VW, PR IR 2,37 TN (A A R AR, 1 SR UG AR,
B AR R ES e~y g p =R = ST S < W M = e i LD
2020 4 i € FRAe A R FE 2 ) PUsERIE ) 0832 7K 43
Wk B “2.27 TR AS[F] = Mo g AR A 2.5 g,
P HeEEENRIERER T, AT 105 C
T4 5 h B R SR A, B B TR A 30 min, K
R, PR IR IR T4 1 h 0% B, Bk 2
KRR 2 S AL 5 mg R 1k, FHTTE 24 HEUEE 5 Y
KAy A TR B B R AT S5 R AR 3,
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Tab.3 Content of 9 constituents in V. amygdalina
it (content )/ (mg - g™)
/[\Eﬁ’%iz: 3,5-0- —i . SRR 0y so-
sy om0 CPPIR o e e PO MR
( number ) ﬁ.(%% ( chlorogenic AEE:&F %%Mﬁ: (isochlorogenic (3, 5-0- %QT@I %ﬁ (4,5-0-
(uracil ) acid ) (luteolin ) (luteolin— acid B) dicaffeoy] (1, 5'—'(11(:2:lf.f60y1 (‘apigenin— dicaffeoy]
7-0-p-D- T quinic acid ) 7-0-B-D- T
¢elucuronide ) quinic acid) glucopyranoside ) quinic acid )
Pl 0.009800  0.6196  0.3038 0.984 6 0.046 54 0.5375 0.437 6 0.032 19 0.190 0
P2 004284  1.164 1.488 2.587 0.248 5 1.836 1223 0.1833 1.062
P3 001789 07462 1.000 1.845 0.077 21 0.789 1 0.695 8 0.1352 0.3619
P4 001754  1.031 0.8825 1.850 0.093 46 0.852 1 0.965 4 0.164 7 0.406 4
Ps 0.008306  5.712 3431 5.652 04387 11.57 10.86 0.469 1 1.931
P6 008430 06461 05355 1.585 0.0482 5 0.620 6 0.969 0 0.1812 0.320 1
P7 001559 1278 1.543 3.092 0.167 6 2.465 1.385 02137 0.708 4
P8 0.007996  1.671 1.114 2.220 02119 2233 0.965 4 0.1225 0.839 1
P9 005983 08522 05651 1.813 0.165 6 1.043 0.778 0 0.058 55 0.726 8
PI0 001313 3837 2413 4.900 02255 4422 4768 0.2717 1.002
P11 001345  3.930 2.355 4.570 02146 4321 4.665 0.262 4 0.944 6
P12 001350  4.021 2366 4.587 02226 4382 4728 02551 0.977 4
P13 004204 2216 1.825 3716 0.04329 1.817 5.797 03164 0.245 6
P14 004108 2233 1.879 3.933 0.0502 2 1.759 5.925 0.327 6 02174
PIS 004434 2204 1.838 3.869 0.0476 0 1.743 5.837 0.284 6 0.325 8
Pl6 0008461 1347 2.632 7.432 0.305 4 4.100 2.947 0.6227 1.056
P17 0008487 1355 2.659 7417 0.300 6 4.160 2.992 0.6332 1.046
P18 0008412 1345 2.675 7415 0.295 4 4.155 2.966 0.6305 0.908 8
P19 0007314  9.138 3.678 6.998 0.1226 5215 10.89 0712 1 0.3247
P20 0007639  9.763 3.700 7.094 0.1225 5.330 11.19 0.720 1 0.3389
P21 0007425 9270 3.701 7.090 0.115 1 5.293 11.02 0.716 4 0.3432
P22 0007565 6.114 4.031 8.029 0.190 8 5.775 13.60 0.7147 0.3842
P23 0007383 5993 3.973 7.881 0.1827 5.686 13.39 0.707 8 0.462 0
P24 0007676  6.229 4.009 8.146 0.1883 5.798 13.78 0.704 8 04106
2.7 e 272 HEVES T ¥R 3 9 EdE T A IBM SPSS

270 BEGHT K 24 HRORIR P g AE R
S8R, S A IBM SPSS Statistics 23 itk
b AT RIS AT, LT BRERE B AR A A R 2
FE BRI 24 HER B AR S 2028, 2 i RPIR 5], DL
4 BT B 24 HEVRAS [R] 77 M A R T Lo R
2 KZ&, P1~P4 P6~P18 iX 17 =AY R IR AT AE S AT
PIAY N5 1255 PS5, P19~P24 31X 7 77 Hi A g AR AE
T AR 8 2 25 dl I M A, PR X Y R IR
I (AR ST S A S AR, T R R i L DX 1) B o
UNDISEE IR Ek Y

Statistics 23 GE 1144, 3547 B2 /K #% ( Pearson )
FHOCPE 3T , B2 IR ARAH DA RBUE St 2 4SS i
MM R W Ge it U0 B SR AR A DG 43 B ]
DI B8 N B e A8 e Z RN LR G &R . R
RAEARRUEFI IR R HE ] DR SC TR R 22 (1]
REMEE, YRR RECy 0 B, 2 M
ZIANRA MR 5 2 BORBRA A RO 0~1 1,
2R Z B IR SC AR BV 1 AR g
TR ZIG K, Z IR B R ARAE G
PERBCN -1~0 I, 2 MR R R NI LPE R R,

RO
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Fig.4 Dendrogram of 24 batches of V. amygdalina Del.
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LIIIIIIIII
]

AP 1 AR SRR o — AR BB 2 AERRAIR, )R 2,
IRR 5 Y B2 IR ARAH G ZR e o (B R, L 2 AR d
(R 2P A S AR B s Yo A 5C R A > 0.8 HIIIA
TR A AR B o R R A S 25 SR LR 4
A hbnic T BB R IL B 280t K R AR A
Kotk B ERGES , P < 0.01, 2 DMAS AN B3
Wt FE 4 AAITERT AR 9 AN, GRS K R
o1, 5— WmHERE LS 7R A D A O KR
5 KB H K -7-0-p-D- # % B IR . 3, 5-0-
TOMMEBEZE TR L1, 5— ZWIMERELS TR L 1, 5-
MEfEZs 77 R S A I 5 IE A G s KRR E ~7-0-B-D-
AT PR T 5 IE 3 R -T-0-B-D— Nt IR 75 2 W
AR E A OC; RaRR B 5 4, 5-0- ZohiHEfE
& TIREMN D FEME, HPARBREER -7-0-p-D-
B RR AT 5 R 38 R —T-0-B-D— W e 7 7 W 17
X2 AN A0 B IR AR DG R B 0.966, & T A 42
PO R B R A, A ) SOk T % 2], Shui
A 3RS AT Mumina I P8 AR % T BOW R E M 2517
FEHNHETT , Z I rE R PR R SRR R ATE
FEE R B B T UL AR SRAP A E R AR A, BE ke 11
HHESHRIRTX 2 AR RIE R H e R R
- 1) 45 B 43 22 [0 ] B 1 AR K PR B A K i BR 11
AN B B R 38 1) IR 3R A AEAH B2 i A O, AT 5%

AL HREL

M) g A P o . AR SRR R S5 AR R AT L1, 5- —
Wi PR 2 T R S A i 3 M O T e S LR AR 25 B
YE BT IR BB sV E AR O , A3 SCiikes & R AR
HORBRRLZRAE 10 MEEYS 3 RS R BER A
AR5 (R AH AR
273 ERSHHT KR 3 WANE = R AR B 45
B B S A KA IBM SPSS Statistics 23 481143 #r
R e ST A TR 2 i, B 3 A A
FAEATAG S, 33X BLA3 0 2 T KMO K56 & Bartlett’s
Koo A 545 H KMO JE ol 0.588, L (H
KT 0.5 AR et i A B 1 2 32 iy A
TR [A] A Bartlet’s 456 P < 0.001 BT A 4 5 IR it
FE S BCAE v DA T 2 A BRI T Sl B R S5
R, W B AT 32 A AT, A5 B4 FE U R AR
(B B 45 TTRR R L2 5o XHERAE(E > 1 A% it
FFHEIL, R B F R 32 1 0 Rz ] LA B3 HARE 60%~70%
DL O, 2 R 2 2 3 B el i Ml e
TR B 2 A F 84 PC1 AT PC2 W] L B SK
A B STk F B X 2 4 TRl DL EiHe R
85.912% M JF U Bt o 0k FH X 2 A F s Sk PE
R R 2R A T R AR E R 1 .

Wt 6 YR 2 far A B 0T LOWAR Y, ALY
1 BB REIRMERE SRR AR KRB -7-
0-B-D- B EREIRTY . 3, 5-0— —MIMEBEZE TR . 1,
5— ZWMHEBEZE THR SRR ~7-0-B-D— MR A b
X 7 A IBEE 2 LA, £ 2 R R
2 B4, 5-0- ZWMMEmEZS T X 2 B B 58 &
Fed s, it L PC1 AT PC2 EE 7 AR bR R A 5,
I R L3 4 PCL I PC2 3235 F 948 77 1 g JE
R BT E 3k BB R A g 2 26, P1~P4
P6~P18 iX 17 = M fy g A T DA A5 1255
P5 . P19~P24 3X 7 A>/= Hu [ R JE AR 5 T LA A 3R 2
X, AR SRI T —3

HR A 1933 4 28 R AR AR 14 38 B0 4 B S A I
— R AIHE T 0a05) g 2K 8 A R B A R
Shy SRR W = B3 o0 B O A A DG [ R 1Y
55 0 A~ 3 R AE (BT IO B BT R A ) 2, X, A R
U BCHE I 0 A7 s o AR AR B A A B P AR e A

o WIS 10 a,, = \77 s w,; N DR KA AR Al
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Tab. 4 Correlation analysis of components
S FEHE -T1-0- 4,5-0-
oo sso-m s T B
. . BRI e SRR B MEBERE TR BEETR s
% R IE o ORBEF OBERERRTT . W TR
~_ (chlorogenic . . (isochlorogenic (3, 5-0- (1,5- L
( component ) (uracil ) . (luteolin ) (luteolin— . L o (‘apigenin— (4,5-0-
acid ) acid B) dicaffeoyl dicaffeoyl o
7-0-B-D- o o 7-0-B-D- dicaffeoyl
. quinic acid ) quinic acid ) . o
glucuronide ) glucopyranoside ) quinic acid )
PRIEE 1 -0457° -0583"  -0.570" -0.436" -0.560" -0.398 -0.506" -0.228
(‘uracil )
LRI 1 0.836" 0.671" 0.066 0.684" 0.877" 0.724" -0.103
( chlorogenic acid )
ARG 1 0.944™ 0.388 0.828" 0.910 0.926" 0.123
(Tuteolin )
AR ~7-0-B-D- 1 0.443° 0.731" 0.774" 0.966" 0.137
HAIETETR 1
( luteolin-7-0-B-D-
glucuronide )
FHLRIETR B 1 0.688" 0.115 0.306 0.923"
(isochlorogenic acid B )
3, 5-0- Z kw2 T RR 1 0.740™ 0.677" 0.552"
(3, 5-0-dicaffeoyl quinic
acid )
1, 5- ZWERE TR 1 0.799” -0.106
(1, 5—dicaffeoyl quinic acid )
FEK & ~T-0-B-D- L I 1 -0.007

R
(apigenin-7-0-p-D-
glucopyranoside )

4, 5-0- “IHERLZE TR
(4, 5-0-dicaffeoyl quinic
acid )

11 (note ): ™. 1E P < 0.01 951 ( XUR ), M1tk 8.3 [“indicates a significant correlation at the 0.01 level ( double tailed ) |; *. 7 P < 0.05 2% ( XU ),

AN 3 [(indicates a significant correlation at the 0.05 level ( double tailed )

EW R RN Z=aX,,i=12,...P, Hoii N
BURY o R 8 A A, ¢ oM R B 9 B oy
B, a, 5 ¢ DA A 32 A R AR AR L B R E
i) & H % 6 A AR T, A, AR A T B RR AR

»
(o 285 B35 XN Z =2 wZ, I

R A U I DT R 0, BIAS S Y A1
4y Z=0.626 03 x Z,+0.233 1 x Z,, {1 It AT LA 15 4%
AT R AR R SR IR 7, IR
77 IR S A AR A5 LR, PS5 P24 . P22 43l
VSR I =, A Ay . 25 gy

B, PS5 FE AR B R AR S AR AR 2 el g A i o A 2

Mo, P24 RES R AT RN, PR2EERR AT AR K
Zo BT ARHLIX AR B PR I S T ORI A
B3, 9 BB W T R AR 2 A ek B T AR ML IX
FORE A BRI T A X, T RS ) R B M B
T 2R Ml DX E R I 7 0 e TR - e R ARG
Rk 7 2B AR X S e H BB A A 6. F T Ik
YRR AET PH 1 DX 114 g A A o 14 P R RS A /N,
BLNEE, ZRFRE PR YR, VR KAy
AT BEAT B R B, T DA G 32 A A5 0 HE A B, T
AR TV AR A K 51 it v 25 4 g et A 0
B, Jo A B A AR 1SR R R
2,

RO
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Tab.5 The PCA of eigenvalues and contribution rates

Wi FHIEA P e S E Ui &
('principal component ) (‘eigenvalue ) ( contribution rate ) /% ( cumulative contribution rate ) /%
PCl1 5.634 62.603 62.603
PC2 2.098 23.310 85.912
PC3 0.614 6.822 92.735
PC4 0.463 5.150 97.884
&6 EMADETFHETIER
Tab. 6 The PCA of factor load matrix
% F 4> (principal component )
(component ) PC1 ( principal component 1) PC2 ( principal component 2 )
PRIEWE (uracil ) -0.661 -0.170
L35 ( chlorogenic acid ) 0.817 -0.386
ABEHH (luteolin ) 0.981 -0.141
ARFERIE ~7-0-B-D- HEFHE LT (1uteolin-7-0-B-D-glucuronide ) 0.931 -0.075
SEEEJER B (isochlorogenic acid B) 0.511 0.845
3, 5-0- “WIMEREZS T2 (3, 5-0-dicaffeoyl quinic acid ) 0.899 0.300
1, 5- ZMNMEREZE 752 ( 1, S-dicaffeoyl quinic acid ) 0.866 -0.380
R ~T-0-B——— MR A (apigenin—7-0-B-D-glucopyranoside ) 0.904 -0.224
4, 5-0- ZMMEREZS T2 (4, 5-O-dicaffeoyl quinic acid ) 0.256 0.946
4.00 '
° Pﬁ
2.00 |
% |
° EZPS 0 ° lg
1.00 :{;"Pﬂ
° P9 o P7 11
I
&) FNPYN
A~ T T T Av) T T 1
—4,00 -3.00 o8P4-2.00 -1.00 0.p0 1.00 2.00 4.00
o Pl P3
° P6 o P15 —1.004
g3 P14
) —2.001
—3.001
—4.00"
PC1

BE5 PCA =&
Fig.5 PCA scatter plot

274 EASRE/D T - AT R EdE S A K
4 SIMCA 14.1 1, F£4% 24 HEFE S 9 9 A4S B4y R
WENE SR JRR AR R R RLE -7-0-B-D- Hi%
BEIE R 1F . S 4% IR R B 3, 5-0— Wi HEREZ T IR .
1, 5- Z M MESE 2 T /R TS &R —7-0-B-D— ML IR 7

AL HREL

EIMETT 4, 5-0- ZWmMEmE 2 7 IR 5 1 g ) W(E T
D1~D9, i 1F 22 i fe /N3 — F50 4Bt , A5 T S 44
AT VB HE B 1) i B R S8 R°X = 0.967, B AL 43 X
SHRY = 1, BRI S5 Q° = 0.573, ¥ K F 0.5,
FERH T B AR RS ELF0 g i Y, sl
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Tab.7 principal component values and comprehensive principal component values

455 ( number ) Z, Z> Z HE£ (ranking )
P1 -3.26 -0.62 -2.19 23
P2 -1.84 1.51 -0.80 16
P3 -2.65 -0.37 -1.75 21
P4 -2.53 -0.24 -1.64 20
P5 3.61 3.63 3.11 1
P6 -3.78 -0.98 -2.59 24
P7 -1.46 0.65 -0.77 14
P8 -1.68 1.23 -0.77 15
P9 -3.16 0.57 -1.84 22
P10 0.31 1.05 0.44 11
P11 0.16 0.90 0.31 13
P12 0.21 1.00 0.36 12
P13 -1.50 -1.44 -1.27 19
P14 -1.40 -1.46 -1.22 17
P15 -1.53 -1.29 -1.26 18
P16 1.09 1.63 1.07 8
P17 1.12 1.58 1.07 9
P18 1.07 1.34 0.98 10
P19 2.65 -1.75 1.25 7
P20 2.80 -1.81 1.33 5
P21 2.71 -1.79 1.28 6
P22 3.04 -1.15 1.64 3
P23 2.95 -1.05 1.60 4
P24 3.07 -1.14 1.66 2

RO AR e RO A (VIP) B WL 6, A R ) D2 (4R R ). D4 (K B 7L R ~7-0-B-D- i 4
AT DAOWEE S 3 AN (] e A i ot o 25 S 19 g BEIEPR 11 ). D6 (3, 5-0- ZWNME®E 2 T 1R ). 7E5
SR AE S HER . BOVIP > 1 B9 WS, 052 e B R AR I R s o P N 12 22 T T Ik B A 1Y
e B g H a8 B0 55 BT 4 D7 (1, 5- mEREZE 5 .

1.8
1.6
1.4
1.2
& 0 51;
=06
0.4
0.2
0
-0.2
D7 D2 D4 D6 D3 D8 D9 D5 D1
Var ID ( primary )
Ee6 VIPHE
Fig. 6 VIP plot
3 g P A5 e A 0 AT DNA R, W]t B e sl o

FARMAE AR E A R RE2G W RRIG T A 0 W R L e 1t T 25 2 s 2 M0l i 0 s 4
be B S5, A2 PR TS A BUH i FLAR R R AL S WA T 2 B, A B R R T

ywfr.nifdc.org.cn % RO S
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O—B— HIZEIHE T X A549 4 i (b s A i 3= ) A AR
SEEFIHIVEN], HEMHAREE (1Cs ) 2 12.68 pmol - L
T3 BT 3 3k 22 10003 B HOR B A I AR SR B
it 8 AL B, He b R EIE /Ry o U Jr AR BAES
Y R AW, It BRI Y 5- 3
PRUEWERTRITARY) , 7E R A o 24 PR R 21— 1
FH o XU 11 50 gk S0 43 41 B g = P v 7 4 7Y
B A R A B A0 A T R P I 1 35 1 B NF—«B
P AR A TE PR S P TR, W
A e r AR R AL G R BB E I 2% B
IFIL e g AE 24 B AR A T e AR R e R . Fe R
-2 B Z R (EAT A 2E— 2B IS iy 23 18], 3R I
TERT1 5| IR BeT 7P iy A ke 2h , DA rp B2 25 30 i R

ARSI HARIT T rd AR B 5 SO K 2 gy
W22 , 38 2 XF Symmetry Cs. Ultimate AQ-Cys 55 2/~
TSR A, DA B R A R I Y R I R [T
PRI Z R IO s, DK SR SR A il |
IET B K B JCK B 30% W B 509% B
70% HYBSEA5 22 Fh i 500 A S S SO BB AN [a] ) U 3 AH
AN TRV R E Sh R L9135 S 1 ) RS2 30 0] L AR
ST, ot T R TR SO R A S 3 SRR B A
i, DB TSR] P b A R R R 10 NS, I
HHE T 9 MRy oY, 2 5 iR AR i A i 21
FE T RS AL

X g AR R SRS g 9 A B R R A T
T B U 73BT, IR 5T T X 24 fERg R4
a9 ML Z R SC R AR o 5 P 2 (8]
MK FR . BB T R 24 HEUCHE S it
177028 B AR S R b X A B AR BB A
LTV R AR R ST O — 2 PR I A SRS B
LTI o3BT, AR TE A 13 Z2 TR AH S 5 2 FAS
24 HE R AR AR A AT PO, Heh O A R Y
RARBHR —T-0-B-D- HAFHRERR T 571K -7
O—B—D— Wik Mg 7] 25 W% 13X 2 A 8050 1Y B2 JR ARAH Sk
REUR KR HZIEASE, FBADFRES X 2 s
SITE P AR AR E I AR R WA S5 2 R FE 1Y 22 10
W5 J5 ¥ 23 045 T B g I I S R 2 ) B LB Y
FASCHFFEBE e Sttt RIS A A5 4 th pg R iR R
B R RO B 13— B A P A A I ML A
(BRI B i B 25 B ka3, LI GR B T e AR
s e AR R AVE T, LIS BB 7R B el R 2 R g 1)

AL HREL

YER o DB R I8 A 25580 T >R i, A JBR 4 7 i
YEAEEAE M BRI B B Ak, I I A DA/
T3 - T, B RN IX 24 R A MY R 22
St W2 RE Ty SR B 55 HET A 1, 5— e 4 T
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