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EF HPLC-ECD i # IS HiE - K &

FER, F OB, FEFR, ARE, TR, K&, KRS, AR

(1. W ERR: 2520, SN 3 X 5630005 2. w8 X ERIRS FERIE 2R, SN 2% X 563000
3. B T ERAR IR T AR BRI ST L, S0 18 % 563000 )

W OE. WSRO AR TE PR B3 - R0OC R IZE ST B e ST T 18 bR i OB A £
T — B AR 7 (HPLC-ECD) 35 80, X A R AT IR 245 4 004 T 326007, 4552 By b & L /2
AR AR HT IR 0 R N SRR S TSR T DPPH i BETE IR ABTS F i JETH RE A A i Ll g
19k BB TR R e 11 2 B ARSI SR AT e 3 3 e R A8 A S 43 BT U R S B AT B A A5 /N —3Fe [ H 43
PIEE AT 3G -2 R o 25 SRR (1) 41RO F8 S0 RS bR o 21 AN e, R A 10 08 o it
N Shy 2o JE 2 > S 25 B > AR R > AT IR > R IR IR A> 4RI C> R LA IR > 20 FE 4 > 4k JR R B> B
23 SRR s [R5 HURE S TRIAE LR e FH B 45 5 0 0.816~0.983, (2) RSB TR RER S B 2h
—SE R, N RRIRFE S ok 3 28 Hop g AU RS AE— 2 25 5. (3) bl wp B AR BT ) 5 43
7 15.82~61.83 mg - ¢ F127.85~157.65 mg « ¢, BRI HR R FIPTAALTEYE . (4) -0 R F W 416
AP AAL TE PR Z R S P FIVE R 25 5 W O (20T ) (W6 4 RN S(ZRIRIR ) S5 Ak & Wrxt A i 24 44
PUATE TR DTk IR, 2 R 3REH AR n B B AT AU A R I, b A T M b R S 2E T Rt
R, ST A 5 AT S R B AT T 1 A e S HL R e s R R S A

KEIE . AL, HPLC, Hib2aaam, Priafb, iRk, BBy, B
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Abstract: In order to study the spectrum-effect relationship between fingerprint and antioxidant activity of the leaves of
Vitex negundo var. cannabifolia, the fingerprints of 18 batches of V. negundo var. cannabifolia leaves were established by
high performance liquid chromatography-electrochemical detection (HPLC-ECD) , and the cluster analysis of medicinal
materials from different sources was performed simultaneously. The main phenolic compounds from V. negundo var.
cannabifolia leaves were identified and determined. The contents of total phenolics and total flavonoids in V. negundo
var. cannabifolia leaves were analyzed, and the antioxidant activities in vitro were evaluated by the methods of DPPH
radical scavenging capacity, ABTS radical scavenging capacity, oxygen radical absorbance capacity and ferric ion
reducing ability power. The spectrum-effect relationships of V. negundo var. cannabifolia leaves were analyzed by Pearson
correlation analysis, gray relational analysis and partial least square regression analysis. The results were as follows: (1)
The fingerprints of V. negundo var. cannabifolia leaves were established with 21 common peaks and a total of 10 peaks
were identified. The order of content was chlorogenic acid > isoorientin > luteoloside > isovitexin > isochlorogenic acid A >
isochlorogenic acid C > protocatechuic acid > orientin > isochlorogenic acid B > neochlorogenic acid. The similarity
among the samples from different producing areas was high, and the values were ranged from 0.816 to 0.983. (2) The
results of the cluster analysis showed that the content of the compounds had a certain influence on the classification and
the samples from different sources were divided into three categories, among which the samples from the south and the
north were different. (3) The contents of total phenolics and total flavonoids in V. negundo var. cannabifolia leaves were
15.82 10 61.83 mg - g and 27.85 to 157.65 mg + g, respectively, and the antioxidant activity of all samples from
V. negundo var. cannabifolia leaves existed differences. (4) The spectrum-effect relationship indicated that the
antioxidant activity of V. negundo var. cannabifolia leaves was the result of the synergistic effect of many compounds, and
compounds such as peak 9 (isoorientin) , peak 4 and peak 5 (chlorogenic acid) made the greatest contribution to the
antioxidant activity of V. negundo var. cannabifolia leaves. V. negundo var. cannabifolia has good antioxidant activity,
and the main activity indexes are isoorientin and chlorogenic acid. This study can provide a reference basis for the
screening and quality control of antioxidant components in V. negundo var. cannabifolia.

Key words; Vitex negundo var. cannabifolia leaves, HPLC, electrochemical detection, antioxidation, spectrum-effect

relationship, total phenolics, total flavonoids

#1381 ( Vitex negundo var. cannabifolia ) J& 2 #f
FRHIR B AR, o AT T E AR AR A A KT T
R b B O A, e B R R A A
I Wi 245 T 25 (4 PP B 2590 40 ) 40 5 4, 1996
[l R 25 2% b1 22 ,2020) AR 2R B R
PO ARNE R AR ALY, B2 BT ST R
B, HE3R BT H A Al BT R B IR R AR
Vi (FF A EE S, 2020) , PUSA AL IR Y 325
APIETEZ — , R 45 (2021) BIF 52 3 B 43R K 4
Uy A 5 Uy 2 B — E i b A A s o, o
1y R A B T 2 Wy o o G 3 IS R R4y, Hu A
(2015) WF5E L E 52 KB 43 B iR 25 o 2 AT 50 1Y)
2, 2 AT (3-4 HE R JF WE M U6 1R )
(ABTS) H W Brid v, SR, Pt St i v 24
R LR AN B O BLRORE 1R SURE 2 A R
Yy P AT B P T ST

T RO R WFFE 2 25 HIAE Y 1 $8 S RT35 5 H
LGRS ARG Gk i 2ok ST % -0 B AR

oK B W H 2 B LE 5, LT N T2 TR
FE R RN 9T (£ Bh4F, 2017 ; 2 wj e Fn gk gt
I,2020) . HPLC H AT 24505 v Jo 1 38 el B¢
Uf AR N S BT A R, HRTE RO (3
i 90 B 1% WF 5 00 1k J7 25, T A Ak S A I ik
(electrochemical detection, ECD) 18 1 0 £ 47 5 i) Hy,
155724k, Tt A D EL A S Al vk ot i 1k
EER7/IN UL RER (R e N e R I RS RVIR f =y
Y1, ik, AT HPLC-ECD fifi A5 25 F A ) (1 4t 84k
TRy (B 55,2020, Zhang et al., 2021), H
I, WSRO R W 73 W I AR 22 | H v IR 2 DG IR
M1 (gray relational analysis, GRA) BERS /M1 ILA
e T FR ) A2 A0 5 25 308 b B9 S B 3 i e/ —
T [\ U3 4 #1 15 ( partial least square regression
analysis, PLSR) XJ T R 4t ({5 B A1 75 50 5 T 3¢
590, P RABR AN IR BE IR 43 A vk v IR B2 24 Sy IE (BT
R Y o3 BT D% 25 (X IBE e 4%, 2020 ) . DU, 8
GRA Al PLSR HH45 & I T3 - O R Mo
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ARBFTEWCER 18 HEAS [A) e 5t i AL IR it A | R
J HPLC-ECD AR Sh 3t %040 15 P23 7 1, i ad
H57. HPLC-ECD $5 SC 3l HL45 5 K b & I |
ARG R M7 (hierarchical cluster analysis, HCA)
FNE O R S HT , SR LA T [l (1) 430 i i
A 03 K i (2) IR AN TR Ak 2 B3 X e
AT PR Y BTRR

1 #MHEF*

1.1 ##4
L1 B4 5 A B IR R R AP )
AR 45 B8 2020 A7 E 2 1) rh bk R i g 2
TEBOR 2800 R B A AN S Ty
TR IR J& 4156 ( Vitex negundo var. cannabifolia )
Ry PRI B L2 1 B AR T 40 T
BET 5, 20 0 8 0 5 50 B i, i E TR 4 °C A
MRAER

JEILZR SR KRB R W TR A
WP EE N PR TR ( Trolox ) (BHL T A AL BHEL et A

BN AL, it 5 4 Bk K1717091, J1523050
10122401 11810248 . A2010059, 4li fif =97%) ; £F
T SRR k)RR R A Ak R
B &R COAR S IEEAE W H AR A R A A it
S 4y B h 20031202, 20052201, 19042305 .
20032601 ,20032602 , 20080802, 4li Ji = 98%) ; 5+
PR (LR HERR R AR IR 55 A BRA AL S
J ST09650120, 4l i = 98% ) ; 1% T ( [ 25 % H 1k
“FRFA R AL S 2016092, 46 =95% ) ; H
s NG ¥ g g, B F O s i BB AR
oy w) HA G A b el

1.1.2 BL%E  Thermo UltiMate 3000 bio-RS %! HPLC
A, K69 8 Sy ECD-3000 RS; Sorvall ST 8R %l 2 i
B EFER U KRB ARAA);
SpectraMax i3x %! Z T & i b1 A [ 36 4% 43 F X &%
( R HRAF ] ; MELO4E B HL 1 ROF [ 458 -
FoHR 21045 () A BRZAF] ] ; Purelab Chorus 2 %l
afi K M2l K R G (9 E B R A& A A 5 GZX-
9070MBE % it # s XU #2411 R Sl A PR
NEIBEITIRET ) .

x1 HHAKEER

Sources of Vitex negundo var. cannabifolia

Tablel
T it 2 5 g SR AR 8]

Sample number Place of origin Harvest time

Sl J PR 2021-09-06
Qinzhou, Guangxi

S2 J PG 2021-09-06
Qinzhou, Guangxi

S3 AR i 2021-10-07

Qingyuan, Guangdong

S4 Ll 2021-09-06
Qinzhou, Guangxi

S5 IR 2021-09-18
Qinzhou, Guangxi

S6 Ll 2021-09-18
Qinzhou, Guangxi

7 JPE M 2021-09-20
Qinzhou, Guangxi

S8 IRl 2021-09-20
Qinzhou, Guangxi

S9 JUIEERM 2021-09-20

Qinzhou, Guangxi

R g SR A (8]
Sample number Place of origin Harvest time
S10 AT 2021-10-08
Chaozhou, Guangdong
S11 J PR 2021-10-13
Qinzhou, Guangxi
s12 kg 2021-09-02
Laibin, Guangxi
s13 ST 2021-09-02
Laibin, Guangxi
S14 AR 2021-10-10
Zhanjiang, Guangdong
S15 TN 2021-10-13
Qinzhou, Guangxi
S16 WA E 2021-10-15
Baoding, Hebei
s17 TGP E 2021-10-15
Baoding, Hebei
S18 JIEER N 2021-10-20

Qinzhou, Guangxi

1.2 A%
1.2.1 Wik ey & RERBUSLZER Hr
SRIRIR SRR 2L AT R AT AR R R

BRET RGER B RS ER A RSERKR C &
P W VAR R 2 mg - mL AR I B A,
F-20 C FAHMRA LIS,
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1.2.2 BaX s ik 09 4 & 4 BIKG %5 R BOA [R] it
SR IR HRE S L 80% HE R VE R, FE 1 ¢ 30
(g mL™") BB L AE 25 °C F A $2 3 30 min,
F 9000 r « min" 25 T E L 5 min, B WM
80% W l4% 1+ 1 SRR BEIR A, 3 0.22 pm A
B 5 B 5 AR 3t T

1.2.3 &3 %4 XBridge BEH Shield RP18 i FE
(3.0 mm x 150 mm, 2.5 pm) ; WA ZHE (A) -
HIR S AT R IR 5 W (B) (25 mmol - L™ HI iR B¢
VWO 25 mmol - LA IRIE LA 1 1 S RFUR
A1, W RV pH £ 2.6) BAEERME (0 ~ 9.5 min,
5% — 7.5% A; 9.5 ~ 12.5 min, 7.5% — 12% A
12.5 ~ 30 min, #3% 12% A; 30 ~ 40 min, 12% —
19% A; 40 ~ 48 min, {45 19% A; 48 ~ 53 min,
19%— 45% A; 53~55 min, 45%—80% A) ; ECD
K L 700 mV; Ji 3 0.6 mL + min™ 5 A L 45
C R 12 C gk 1 pl,

1.2.4 %8 HH 430 T BAKSN A £
1.2.4.1 Bl & 2&WE 28 Dzugan % (2018)
175 16 IE RS AR B B, SE MR 250 wL A3 A 7 R
W (m 80% W EE R B 40 %) A1 250 pL 0.25
mol + L™ Folin By i # R & & & 3 min J5, T A
500 pL 15% Na,CO, % W IR 5 J5 % KV 30 min,
B0 B T B FR A 760 nm AL I GE WG B
DI B FRRVES WOh BRI, T A RE & DUt 25 5 3 LA
WEFRYE (mg - g') #om, EFRRIRERR
WA EIE T FE R y=0.014 24+0.062 5,
R*= 0.998 8,

1.2.4.2 SR E S8 He 5 (2015) 177
BIFREMEE N, e B 500 wL B 5 B (i
809% I EFR B 5 f%) .1 000 wL 80% H % 250 wlL
5% NaNO, %, IR HCE 6 min 5, FFAIA 250 pL
10% AI(NO,) , i& W, IR S CE 6 min J5, LMA
2 000 wL 4% NaOH %W, IR A E 15 min J5, T
A FRAL 510 nm AT E W 6 RE . DL T 3 W R A
HE T AR IR S R LU T S5 (mg - ¢') &
IRo FUTRRAMES 5 WO EEE R A R y =
0.000 9x + 0.046 0, R*=0.999 2,

1.243 BB T 18 7 e N ( ferric ion reducing
antioxidant power, FRAP) il %8 = MR T 4 1§ 5%
(2017) W7 ¥E I REAEAE B, J3 31 W SO 3 o 4
WA 80% 1 H A% B 60 4% ) , in A 80% i H it
%100 L J& , iNA 300 wL TPTZ TAERIR A KN,

5 min J5 T B8 A 593 nm kb0 E W OE R, DL
Trolox ¥ CAARUE | T A FE i I & 25 3 LA Trolox
i (mg - g') Fan, Trolox i i 5 W FEH 1Y)
M9 58 y=0.019 2% + 0.022 2, R*=0.996 9.,
1.2.4.4 DPPH H H B VERSE 8 2 M Zhang 55
(2015) M IR MR B 2, 23 0 B 80 L 1 it
BB B (N A 80% 1) F AR BE 20 £%) , A
80% Iy H B 28 200 pL J& , B A DPPH [ th 3 £)
W[ DPPH : 80% H =1 : 10 (mg - mL")]400
ML,?%@ R W5 W 10 min J5 ,:‘F@ﬁ*ﬂ_‘ﬁ( 517 nm Ab
EWCRE, L 80% W b 25 (4L, R IRl ik BE
Trolox W b X BEZL . ST A FF & i 45 S 1 DL vE
BRRFR R RITE AN,

DPPH 5 BR3R = (A —Apean ) /Ay X 100%

(1)

1.2.4.5 ABTS HH 2 EPREE S8 Aati %
(2018) BT ELIERMEE T, 23 B 100 I 41t
AR B (N A 80% 1Y Y BEFR B 30 %), A
200 L B ABTS TAEW , IR SIHE N 20 min J5, T
i bRAL 734 nm 20D E WG EE . DL 809% HY B hy 23
2, AR BE 14 Trolox ¥V R XT HEZH . T A #F fh
W 25 R LI B R FR | BRI AR,

ABTS BB = (Ao~ A ) /Ay X 100%

(2)

1.2.4.6 A H B % W W B8 71 ( oxygen radical
absorbance capacity, ORAC) M &  7& it i 145 I
FRI A R R 2% b v TR B 500 A5 45 2 4R AR
B, L0 T S BB AR LRI (2014) Y 7 3%, BB
5 min W E — WA IEHR B, REHE A 3 h, LABEIR
R GF wPION 7S AL, AT A8 Trolox Y4 TR R X
HRLL, T RE A 25 SR DL Trolox (mg + g ) &
N, BT EAXFR A (3) M (4) .

AUC=0.5 x [ 2 x (fo+f1+ et n—1+fn) _fo_
£ x At (3)

KA AUC AR ML T AL, W
AN R s R X B 5 B 5 A e SR R T 6 I 1
Fisf ] 1) B

ORAC {E: I: (AUC’#.F.‘:éﬁ _AUC/?Héﬁ >/(AUCTrolux_
AUC spy5) ] X Croi/ Copon) (4)

Trolox #5 YE i 55 % 2¢ )6 2 1B il &8~ 1w 1
(AUC,,,,~AUC ) WA TTFE N = 1.368 0 +
8.301 9, R*=0.994 6,
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1.2.5 A2 L 54 RH Excel 2013 {17
B8 A0 BRAIK B OCHR 53 H 5 2K 1T SPSS 26 #fF i 47
B R 3 HH O 43 BT RN R S8 B 235 4 B R L SIMCA
14.1 B A4F 347 PLSR 20 #r, 35 &l PLSR 44
i Origin 2021 R AF #4725

2 HXRERM

2.1 IEY B EEER
2.1.1 % ER s BRI M (SR S2) , %
“1.2.27 WF J7 il A U R, T 1.2.37 I
()T S i 2 ERE 6 WK, 21 AN AT 04 £ B 5[]
) RSD<0.45% , W& [ FLY RSD < 1.31% , iX it BH
RIS AR A o Bkl 2K
2.1.2 £ WX % HUAEIR M (SR S2) , #%
“1.2.27 WUF J5 kil A 6 Oy kv e, T
“1.2.37 WA GG ST #ERE AT, 21 A A LR
B AF I B RSD <1.72% , W 1 B RSD < 4.81%,
g5 R I0 H 7 1 v A R
2.1.3 A maX % B (LS o S2) 4%
“1.2.27 WU J7 v il A U i U, 7R 1.2.37 0
EIEAET 235 T 0.4.8,12,16 .18 .24 h HEHF:
ST, 21 AN LR B BRI A RSD < 0.58% , I 1]
Y RSD<3.94% , 455 W] 24 h NFRE BT .
2.2 HPLC-ECD 54 EiE M & L R X FIEHEIA

I3 518 HbAEII:  H BR < 1.2.27 W Jr i il
AP ST, TR 1,237 A 5 0 5% (0 R
L TR B 0 5 AR 24 i s S B A
RIS PEM RS0 (2012 fR) ), LA S8 S MR, 4=
B4t IR I HPLC-ECD 8 8C 3% (B 1) IR A dr
a1 (A) Fof BT S0 B3 (B) (1 2) @il 2 1
B IE A Mark W DU FC 45 31 21 4SS5 06, Hodrig 1|
2.5.8.9.11.,12 .14 15 17 435 R JF LA R 8 4%
JRIR BRIEIR ZEHAT R R FAHHR KRR
A SRR B Ra )RR A R C, TR
5 % BEHE g B35 09 AH L EE, AH LR 25 R R
0.816~0.983, ¥ & S1 - S18 [ AH L B 43 51 Ky
0.843.0.983 . 0.967.0.959 .0.953.0.916,0.969
0.966.0.968 .0.980.0.978 ,0.953 ,0.974 . 0.947 .
0.964 .0.847 .0.816.0.950,
2.3 fRiE 2 A4 PR

A3 I 1.2. 17 T B % A i VA T A 2R B
AR TR A AR SRR, FE<1.2.37 TR, UK A

Jo e v 3 SR A Al A 0 TR B R G AR A 22 o A A it
UM R 3 0 1 35 A AT O vk 0 ARG R
(LOD) , &R BIREALE WA — 8 1Y 5T i vk B2
BN W TE AT R AP MR AR DG (3R 2) MG R
BT 0.999,L.0D K 2.2~30.4 ng - mL",
2.4 fn#xE YL

PRI R0 i B IR A O P AT RS PR E 6
9, A — 2 5t 1 B R B AR S W, T 1.2.3”7
N W SR e o3 B, K 2 45 R IR, 10 Ff
b4 0y 1l e 2k 90. 13% ~ 99.56% , RSD <
6.41% ,1ZJ7 V5 W HERR FE R 4T
2.5 SENE

Fec1.2.27 TR 5 vk o A Rl A W, T
“1.2.37 WA RS e AN ] s IR () 10
MG SR SR 3, R 3 A B
A BT R R R 2 A S, AN [RIHEOCR 7 b Y
BT BT R E R, UAHRE =T
HITHE, & it i i AL & Y R SRR, R 43 i
SEERAT AR SRR SRR A SaR
M2 C JRLZRIR ZERH e e B Bras ik .
2.6 BESH

T WS &' Z R, DL 21 A3k
A W P R X 06 T R R A L SR B HCA 43 B 1%
WL SPSS 26 # A4k F T J7 R X R 2 o T d B
18 AT L S AT RIS A (1 3) BT 3 45 2R
], MR HE B R 4 2B, 2R ] oy Sy 3 2K,
RPN 52 B 10 A4k & 9 B & & 5 5 ok 13,06 ~
31.69 .38.01 ~41.03.78.99 mg - g, L= Hh 24
WA 13.06~31.69 mg - g, ) AT PH I LE S
F PSS U
27 REER . EHMEE SEMEERGKIMNIE
X ER

18 A3 HPLC-ECD AU i AR My B
il 5 AR AN AL LR A R W 4, k4
AT, S TRIE U I A S I | A R S Ak A WA A
MRES, &80 9 K 15.82~61.83 mg - g il
27.85~157.65 mg « ¢, 4t HA — 2 ) DPPH
HH 3L BRAE 71  ABTS H L iEBRAE S /B
SIS RE ) J Ak B TR JRLBE 7, 1 B AL R i 80%
H B2 O B — s B AT Pk
2.8 iE-MK RS
2.8.1 KR AKX 54 X 4EIF T HPLC-ECD ¢
i R DA TR SN A L SRR R ) S A A
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g 20 =
By
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X
0=
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5} ] Time (min)
1 18 #it4E 3 oL E ik
Fig. 1  Fingerprints of 18 batches of Vitex negundo var. cannabifolia leaves
1571B 5
15 7A
_ 12 1
12 1 <
E et
2 9 g 0]
3 3
£ 61 B 6] 9
= gy
31 37
0 ] T T T T T T O T T T T T T T
0 10 20 30 40 50 60 0 10 20 30 40 50 60

B 1) Time (min) i ] Time (min)

2 RAEtRERE(A)NXRIELEE(B)

Fig. 2 Chromatograms of mixed reference substance (A) and reference fingerprint (B)

PSR AL I P EAT B R DR O A BT L B, A5
%5,

F e 5 ATAT AR Ry R R
DPPH H 235 BR e 7 L ABTS H Hi 235 BR fig
ORAC % H th 3L RE ) B TR R Re 1 2
FIEAE AR RBORT 0.77, ECD Al &% ol g%
PG TN HL A AR 8 B SR AL A 9, R, 43 A
45 R W] HPLC-ECD A b S T AR 5 5 8 | S
T %) B 2 AMAR S AU AR TR P 2 2 0 S IR A
2.8.2 REXB A R IE AL X IR 46 F s
HEAT IO I AR AL DUAS [R) e 4 90 o 9 4 Sk 25
AR BEF S, LI A e i 1 FRAE 5 91, 45 B
FEp WL 0.5, 4% BRSCHR (b R e 45 20215 Du et

al., 2021) ) 7 ¥ 1A A 6 5 2530 2 8] K B G
IR R (r) RN, S5 R ILER 6,

i 6 RI 0, IR v ) A 0 5 45 B R A g
PR CHR BEAR &, CHR FEH R T 0.79, F B 430 nf
P A TE = 2 R L & i FE S 3. DA
4 TR LTS P IR 1S Y (E T, SR
19 10 DIERIR Mg O (SREZEFT ) > I8 4508 2 CFT
SEIRIR ) >I6 5 (SRR ) >IE 65108 11 ( FHIE) >
W 20> 12( RBRE ) > 15 ( FLRJRIR A) >k
14( REER B) .
2.8.3 PLSR % #7  PLSR 43 # A& LA 8L U AH 5 43 #r |
FE A 434 R 22 ST R (81U 20 W7 O kol FE R Y £
JCHEIT T, BE I WAL AT WX 25 AL FE AR B 25 B T



1130

70 MW

43 %

F2 10 L SWRIL R YT T IE A4S I BR A0 A0 AR [ 4 2

Table 2 Linear regression equations, LODs and recoveries of the 10 compounds

) SR % g N o] 7
- XRE gpum ot I ,

A . B orrelation . Recovery RSD

&% Compound . . .. Linear range LOD
Regression equation coefficient 5 4 rate (%)

(pg - mL") (ng + mL™)
(%)

JFULZ5 & Protocatechuic acid y=23.345x + 0.788 0.999 0 0.4~20 2.2 91.68 3.67
HrE R R Neochlorogenic acid y=7.038x + 0.702 0.999 6 0.2~10 6.7 90.13 5.14
LRJRMR Chlorogenic acid ¥y=6.570x + 4.532 0.999 1 12~600 5.1 99.56 1.47
2E 5 Orientin ¥=5.040x — 0.530 0.999 6 0.15~18 11.6 92.73 6.15
S2EH A Isoorientin ¥y=4.780x + 2.042 0.999 2 8~400 8.2 99.41 2.58
SEHF F Tsovitexin y=7.551x - 1.175 0.999 5 2~200 30.4 91.05 6.41
ARFEFEF Luteoloside y=4.965x + 2.011 0.999 7 6~300 10.5 94.59 3.76
SRR B Isochlorogenic acid B y=8.760x + 2.223 0.999 7 0.3~15 15.4 92.24 4.36
FEJFRR A Isochlorogenic acid A y=7.210x + 2.104 0.999 7 4~200 16.7 99.06 3.98
SEEJER C Tsochlorogenic acid C y=10.000x + 2.098 1.000 0 0.6~30 16.5 93.26 5.03

£33 HHHI10MELESHHSENE

Table 3 Content determination of the 10 compounds in Vitex negundo var. cannabifolia leaves

5 Content (mg + g)

sﬁﬁe FOLER BSER o N  RJAM B SARR A SAHR C

number Prol()c-a— Ne()(:h%o— Chlorogenic ZI-E ﬂ‘ 5 ﬁﬁ ﬁ‘ 5 5H' il % P N T:I‘ Isochl-o— Iso(rhl‘()— Isochl‘()—
techuic rogenic . Orientin Isoorientin  Isovitexin  Luteoloside rogenic rogenic rogenic

acid acid acid acid B acid A acid C

S1 0.159 0.036 5.884 0.079 5.022 6.528 3.478 0.037 0.593 0.067
S2 0.205 0.077 15.773 0.174 7.200 3.404 9.025 0.116 2.495 0.738
S3 0.141 0.074 14.474 0.134 7.165 2.327 10.734 0.117 2.507 0.872
S4 0.141 0.094 10.753 0.022 4.973 3.789 5.753 0.246 5.642 0.281
S5 0.121 0.051 5.850 0.216 7.068 3.609 2.882 0.087 1.240 0.281
S6 0.634 0.067 5.726 0.009 5.396 0.190 1.865 0.303 2.337 0.147
S7 0.171 0.060 7.322 0.334 6.008 3.295 5.980 0.121 2.246 1.259
S8 0.332 0.038 6.962 0.283 8.493 2.038 2.997 0.085 1.438 0.158
S9 0.246 0.099 33.402 0.936 19.352 4.331 9.323 0.404 9.622 1.272
S10 0.104 0.048 6.010 0.041 2.449 1.389 2.629 0.089 1.432 0.258
S11 0.228 0.083 15.073 0.396 11.089 6.432 4.279 0.122 1.877 0.543
S12 0.090 0.027 8.912 0.154 6.621 3.685 8.603 0.042 0.541 0.055
S13 0.114 0.054 15.058 0.159 9.093 6.671 8.369 0.061 1.375 0.074
S14 0.453 0.053 5.139 0.018 4.365 0.591 1.175 0.109 1.033 0.119
S15 0.094 0.067 18.572 0.049 6.994 4.768 4.061 0.081 3.161 0.167
S16 0.542 0.059 4.162 0.128 9.503 0.480 5.002 0.119 1.626 0.184
S17 0.368 0.052 2.686 0.121 7.697 0.541 3.210 0.106 1.086 0.171
S18 0.155 0.056 7.269 0.057 6.491 3.758 6.163 0.201 4.714 0.285

BREEE MR R BOR T 0, 3R W] 3% Z A 2 IEAHE,
S Z R ARG s TR B B (VIP) LA rR VIP fH>
1, W32 B o o 15 B A I 35 52 R () g e 2
2020) . AWFFE LAAS [A] 41t U A4 438 1 HPLC-ECD

T 8r B3 h & SR I I T AR O H AR B (X)), DU
LA IR B P B A 2 R A AR 1 (V) , R
SIMCA 14.1 ¥ {F¥E4T PLSR 20 M, 315 X X Ry ¥
B ] ) 2 B0F VIP {E, 45 R UL 4,
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Table 4 Results of total peak areas, total phenolics, total flavonoids and in vitro antioxidant activities

JSNU s

SR

DPPH 34 %

ABTS &R %

P45 T A
RLE TR T Y Total Total FRAP {8 ORAC & DPPH ABTS
. Total peak . . FRAP ORAC . .
Sample phenolics flavonoids scavenging scavenging
area value value
number (nA . min) content content (m L ) (m Lo ) rate rate
(mg-g") (mg-g") e i (%) (%)
S1 8 921.67 35.21 77.26 92.91 220.86 40.34 38.15
S2 11 047.03 35.28 78.14 99.08 221.27 36.50 38.24
S3 11 024.16 33.29 74.78 89.70 203.30 33.77 33.75
S4 9703.31 34.23 75.84 74.75 217.58 31.58 33.23
S5 6 908.73 32.07 67.49 89.16 188.09 35.81 34.01
S6 5764.26 20.03 37.14 56.18 232.16 19.91 19.99
S7 8 263.87 31.18 69.91 79.54 182.19 34.68 28.29
S8 6 379.86 29.30 61.48 76.78 200.75 31.46 29.05
S9 22 019.76 61.83 157.65 185.33 352.21 90.28 55.84
S10 4 443.38 22.45 49.98 57.44 151.37 18.97 18.88
S11 11 748.60 50.41 114.09 151.63 234.40 43.44 50.38
S12 7 653.31 28.20 58.61 80.79 185.06 21.50 32.07
S13 12 236.62 38.90 83.07 102.04 250.55 26.46 31.31
S14 4 427.90 20.07 40.34 51.71 175.67 11.31 19.43
S15 11 131.31 42.73 98.16 92.83 282.50 44.67 39.29
S16 5 353.85 17.70 32.44 49.58 128.46 8.26 13.40
S17 4229.23 15.82 27.85 37.46 184.05 14.22 13.48
S18 8 484.97 27.68 59.39 71.44 194.95 30.00 27.20
x5 BREER EAB SHEMAMEMELEENERY
Table 5 Correlation coefficients among total peak areas, total phenolics, total flavonoids and in vitro antioxidant activities
. : . BT A DPPH 75ERT  ABTS iR
YT peNliaere - . .
"‘[‘ [?E‘ k Tot: IMhﬁnEFii Total FRAP {§ ORAC fH DPPH ABTS
ol pea otal Phenoiies flavonoids FRAP value ORAC value scavenging scavenging
area content
content rate rate
e TR 1
Total peak area
YLy 0.929 % 1
Total phenolics content
AT 0.943 % 0.995 % 1
Total flavonoids content
FRAP { 0.915% 0.969 0.966 % 1
FRAP value
ORAC fH 0.870% 0.840 0.844 % 0.786% 1
ORAC value
DPPH R4 0.910% 0.916 % 0.940 0.900 #* 0.852# 1
DPPH scavenging rate
ABTS {5 FR% 0.863 0.964 0.9571 % 0.945 % 0.778 % 0.888 % 1

ABTS scavenging rate

. o FRHEEREE (P < 0.01),

Note: ** indicates a significant correlation (P < 0.01).
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& 4 AT U6 1 (IR LA IR ) A 16 5 T & kAL
S J7 Rk R B Squared Euclidean distance ARG, i 16 7F PLSR #0815 & 4148
el oM B ik R R R IE A DG, AT e R
$17 PERIEASCH VIP (HR T 1 IR 3.4 .5( 4
5 S H ) 6. 8(ZERH) 9(SFLERH) (19,20,
% S5 | ]
el 3 i s &
5 SI12 H
% o ARBFSCHESE T 18 HEHHHIE 2564 ) HPLC-ECD
E S3[T] Fe S SR EUE 21 AU AEUEETE 0.816 L)
21;7 e BB AS [ R R A et IR b A o B R A A
s15 | Wit 2% SCk (P WA %, 2011; Huang et al.,
ol D015) 4O, 15 190 P A0 A €5 206 R sz
PEFBRIE & HEAT B, JEFR A 10 S0, I X H:
B3 HAMHRFERESH AT R B 53 B, 25 SR 38 B 43R i = 2 4y Ry D
Fig. 3 HCA of Vitex negundo var. cannabifolia leaves TR SZEEAF KRR SR 24 @k HCA
k6 XEBEHZR
Table 6 Correlation results
number number : number number r of ABTS
9 0.933 2 0.942 5 0.908 4 0.922
4 0.931 9 0.929 9 0.903 2 0.919
6 0.915 4 0.908 4 0.900 9 0.919
2 0.910 6 0.903 20 0.889 6 0.916
5 0.909 5 0.900 2 0.888 5 0.914
11 0.889 14 0.890 11 0.879 11 0.906
12 0.878 12 0.887 6 0.879 12 0.888
20 0.875 11 0.884 15 0.868 20 0.884
15 0.867 15 0.880 3 0.865 3 0.873
7 0.866 20 0.872 21 0.860 15 0.871
3 0.862 10 0.862 14 0.854 13 0.867
14 0.861 7 0.861 12 0.852 10 0.865
21 0.860 13 0.859 16 0.850 21 0.864
10 0.855 16 0.858 17 0.849 7 0.864
13 0.854 1 0.853 7 0.845 14 0.860
8 0.850 3 0.852 13 0.844 16 0.855
17 0.849 18 0.845 19 0.841 17 0.848
19 0.849 21 0.843 10 0.836 18 0.847
16 0.845 19 0.843 8 0.835 19 0.846
18 0.840 8 0.839 18 0.807 8 0.845
1 0.816 17 0.833 1 0.792 1 0.821
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FRAP indicates the ferric ion reducing antioxidant power; DPPH indicates the free radical scavenging ability of 1, 1-diphenyl-2-

trinitrophenylhydrazine ; ABTS indicates the free radical scavenging ability of 2,2’-azino-bis ( 3-ethylbenzothiazoline-6-sulfonic acid) ; ORAC

indicates the oxygen radical absorbance capacity.

B4 HAHZHFESHENEEN PLSR REEFRH(A)F VIP E(B)

Fig. 4 Regression coefficients (A) and VIP values (B) between common peaks and antioxidant

activities in Vitex negundo var. cannabifolia leaves analyzed by PLSR model
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AR 5% 19 P 4 AL 36 PE ( Deepha et al., 2015)
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