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In vitro antioxidant activity of Ampelopsis megalophylla Diels et
Gilg based on DPPH-UPLC-Q-Exactive-MS
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[ Abstract] Objective:To investigate the antioxidant active components of Ampelopsis megalophylla Diels et
Gilg based on DPPH-UPLC -Q—Exactive —MS. Methods ; The different processed products of Ampelopsis megalo-
phylla Diels et Gilg were observed for the ability to scavenge free radicals,and the UPLC-Q-Exactive—MS tech-
nique was used to perform a qualitative analysis of the antioxidant components of Ampelopsis megalophylla Diels et
Gilg. Results : The extract of Ampelopsis megalophylla Diels et Gilg had a strong ability to scavenge free radicals and
showed a good antioxidant activity. A total of 18 compounds were identified by UPLC —Q —Exactive —MS, among
which there were 15 flavonoids. Conclusion ; The DPPH screening method for antioxidant activity and the UPLC-Q-
Exactive—MS technique can be used to identify the active antioxidant components of Ampelopsis megalophylla Diels
et Gilg,which provides a reference for further research on the material basis for the antioxidant effect of Ampelopsis
megalophylla Diels et Gilg.
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( Vitaceae ) WE %5 J& Ampelopsis Michx. f% 3 U7 it 7
%j Ampelopsis grossedentata ( Hand. —Mazz) W. T.
Wang SR 284 GEa il in T s 25, (ROEAR
) 4 rp R 2 ) A5 A rhod A T Y I
#, m HOgGRA R, KON EBA U 80 R EERCR
WFFE RN L2 ] TR R 8 | B ko R R &
PRI SIS S5 RS TR AR % | A A
TIRE W BT PO FIE X SN R A
HuIX, BHFSE K R 2 LT Ik A3 S BT 2 AL A
Yt Wk A E ( dihydromyricetin ) , # 1§ &
(myricetin) A7 ( myricitin) Mt 2 K ( quercetin )
S ML E W HA TR A i PrE e Big
SEIREO L HRE 1, 1 - R -2 - S
( DPPH ) 1AMt A0 Ak I8 A I 118 2 A 2,35 —
FRIB BTG (UPLC-MS ) 3 FHHEOR & Bk 8 £ 4 v
F 2GS M A A PR e B S BT AR A
KRS DPPH [ H 5 5 S5 56 i 16 1 % 19 Bt 48
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PRV (B 1L S5E 36 A AU g A BR A A ) 5 AL204
BT 3 2 — KV (Mg — 468 2 IR A R A
A]) ;XPE-105 #4373 Z — R (Hhe i 460 2
S (i) AR A s B0 HL(80-2 AUELLTTTE
B VLI IR T R AR ) o
1.2 HHLEXA 4R COPEE 2 M ED
5% b%,100425-201504) ; DPPH 1,1 - % F-2-=
WP E(DPPH, 404740, 55 Sigma 2] ) s £E 5 1
SEREARTE WIRE FEL 2 RIER AT TS 1
FEfh o BRI T W M AR 2507 A A, 2] A
HBE 25 0IF 5T e T 24 W58 BT X3 B AIE T 5% 45 5 O
Za) I A 4 Ji 1 S 1A R 2 10 2 - 2 A e M )
IR R i DR A T 1) 1 4 v B2 25 F 5 Bt
HEGHESERT . JEoK £ (1) g IR A BR 2 W
H5:201910112) 5 HF s (15 25 R AT A 2GR A BR 2>
F) 452 20191021 ) 5 P4 AR (380 R I B a5 A BR 2
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2.1 gh-o bk E il 2 R 569 DPPH 4k 98 3
AL E B

2.1.1 WM % 1) DPPH ¥ Wi K5 % Rk Bt
4.31 mg, /i1 100 ml 80% £ P&, B A% 0. 1 mmol/L [
DPPH VW, ECAR AT o 2) B THE il 85 V8« s 28 Pk X
8.86 mg, M/KELZE 50 ml, 133 1. 0 mmol/L f¥ 4
AR COKEW , 3) Pl it W A 5 PR — o 1 1Y)
FEASFES,  Fe F AL R AT H4E . D25 mg A5+
5 ml HFIE - 7K (50 :50 v/v,pH=2), % & FIR%
60 min; @[> 9000 rpm, 10 min; @B F 15 1 %
H L UTHE+S ml TIER-7K (70:30 v/v) >l TR
60 min—Z5.L> 9000 rpm, 10 min—H & 1T ; @HL
10 ml VS 1+ VW I, & 52/ DPPH iL 1T
PrEATE I E .

2.1.2 SLEEAELTE 1) S HE BN E K
0.2 ml K % 2.8 ml DPPH ¥ N A 2 [7]—ik 45
PEA, I TR AL EE 30 min J57E 517 nm I 5E
HGSERE A0, [RIBFT 3R 750 nm ZLHIWGIE A750,
2) FEAIE K 0. 2 ml BRI A 2. 8 ml DPPH
wom A B — P, A, BT AR E
30 min J57E 517 nm W5 FH MO REE AL, [R] B0 5%
750 nm Kb B EAE A750, 3) BRvE R L Bl O
0.2.0.4.0.6.0.8.1.0 mmol/L M4t % C /KIFW,
$ 0.2 ml A=K C /KW S 2. 8 ml DPPH i 0
ABE—R G 555, BT RALFRE 30 min )5
7E 517 nm P& KWL A1, [FAFESE 750 nm Ab
IMOGIE A750, JHAM S GIER e Ze, B
WA 1= (A)=A,) x100/A,, 4) 5 R AR br i
Mk R E BTN T2 DR C,
2.2 DPPH-UPLC-Q-Exactive—MS i 3t &AL & 1
AR K

2.2.1 MRS A AL BT RS B RRIORE R R
(60°CHET, ¥yiE )5 i 40 B ) 29 0.5 ¢, B 100 ml
B, F 50 ml 809% F B[l 2 B 2 Wk, 51K
1 h, iE38, BIFUEW, W4 2 50 ml J5ER, &
0.22 wm JEAEIEUE , £ FH AR

2.2.2 WM SR Hypersil GOLD C RAHE
TEAE (100 mmx2. 1 mm, 1.9 um) . FBIAHN A 2N,
B:0.1% (V/V) W /KB W, 6 BEVE ML 2511 0~
2 min:10%A;2~8 min: 10%A—28%A;8 ~ 14 min
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28%A ;14 ~16 min:28%A—80%A A;16~18 min:80%
A;18~25 min: 80%A—100%A , i # 4 0.3 ml/min,
FEIR M 30 °C, P 280 nm, #EREE S pl,
2.2.3 B BRI B R
(HESD) , A A AR T) 3.5 MPa, i B <&
77 1.0 MPa, W55 # K 3. 80 kV(+) F13.00 kV(-),
BYHE Ry 350°C, 4l B # I HGRE 200°C , 4
T 100~1500 m/z; Full Mass 43¥%% % 70000, dd—
ms2 17 500, Alf4&E HEN 20,40,60 eV,
2.3 %R
2.3.1 A= 0 BE TN A M A% T AR T
g S I E RS R DPPH T B i J1 Sk 1EAN
Ak, PR AR .y =100. 83x+1. 4529
(R*=0.9982) , BEASHEML 1.2 76 517 nm T AIHLE
FRIE A R 53518 95. 66% .76. 41%
2.3.2 DPPH-UPLC-(Q-Exactive—MS B4 T eSS
E 7= o % I RO R AN S E T NI/ B - Y L D)
TSN R i AT A7 1853 40 B, 45 31 280 nm
(A VBCRE €035 1 K EST B AR X R 1o R (I
Kl 1~4), dE—B XS k28 DPPH J B i J5 19 £X
W WF9E & 3 DPPH |5 i 1249 = B 4E v e
4~12 min, R IEAAFSE 32 21X — Asf (1] BE 1) 1k 2 1
GYHEAT R VERRAT . XTVELE A A5 1k 2% LA 1 R B
) J ik A 8, At BB U FEERE CD
( FEER RAUAR 1Y) Compound Discoverer 0¥ &) M AH
JESCHR T BT F AT, %ok T 2S B SE R G b 2
Iy HEATRAN SR E RS R 18 Rk a4, Hirp 15 A
B ( AR 1) .
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xR1 BERSWUMSH UPLC-Q-Exactive-MS 4347

' (REE TR T ppm AFR N2 e BT ORER
1 5.04  319.04506[ M-H]- 0.03 C,5H,04  301,275,257,215,193 ZAWR + +
2 520 319.04504[M-H]~ -0.44 C,H,0,  301,275,257,239,215,193 ~ A Rk + +
3 5.76  609.08820[ M-H]~ 1.15  C,H,,0,5  409,387,341,319,301,174 Epigallocatechin 3,5, -di-0-gallate + +
4 6.12 479.08310[M-H]~  2.26 CyH, 0,5  433,387,367,341,319,259,215,193, ##fi%-3-0-B-D-FH%jHtF +

5 6.72  751.11371[M-H]~  -0.39 CyH,0,  697,669,629,607,481,259,215,191  Kaempferol 3-(2" 6" ~digalloylglucoside) +
6 6.87  607.07245[M-H]~ 0.9 C,H,0,  271,265,259,215,191 BER +
7 6.91  449.07233 1.95 CyH, 0,  421,341,319,253,235,191 WHHE -3-0-p-D-MLmi A BT + +
8 7.19  463.08755[M-H]~  0.96 C,H,0,, 316,287,271,151 it + +
9 7.87  637.08258[M-H]~  0.26 CyH,0,  625,581,463,277,191 Acuminatanol + +
10 7.93  433.07767[M-H]~  2.61 CyuH 0,  411,347,279,193 WitRe Z 3-o-L- P HLAF I I +
11 8.17  639.09857[M-H]~ -1.49 C;H,, 0, 623,607,591,433,301,193 Quercetin 3-(2" ~caffeylglucuronide ) +

12 8.28 599.10437[M-H]~ -0.09 CxH,, 0,5 579,531,447,331,267,191 Isoorientin 2" -o-gallate +
13 8.32  447.00262[M-H]~  0.96 C,H,0,  421,357,301,259,241,215,193 1 2 -3-0-a-L-MLMg ST +

14 8.77  635.06720[2M-H]~ 0.69 C,sH,,05  609,441,378,242,191 S +
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15 9.05  615.09827[M-H]~ -1.45 CyH,0,, 597,493,471,419,317,241,193 Quercetin 3-( 2" -galloylgalactoside ) +

16 9.60  657.10931[M-H]~ -0.34 C;Hy0,;  639,595,579,549,451,211,191 Myricetin 3-0-(4" —o-acetyl-2" -0~ N N
galloyl) ~alpha-L-rhamnopyranoside

17 9.86 569.09369[ M-H]~ -0.41 C,H,,0,,  549,451,211,191 Kaempferol 3-(2" -galloyl-alpha-L- .
arabinopyranoside )

18 1110 551.08295[M-H]~ -0.19 CyHy0, 521,451,525,249,219,191,174 Epitheaflagallin 3-0-gallate +

301 i RE T 14 MY, i ESL R UPLC-MS-DPPH 1

AR B EE ARG & S IS B SN T A
R YRR T BEE AT DR RS N T 5k
TR ABFZE R 24555 USR8 i , Hom T 5
FEZ TR AR (B LT T T 285G/ D dLn
TR, BEAEEM RS [ JEAE AR 4~10 A4y,
Rtk i, BRI R AR T, R T Rk
i TR, Z2AE 7 M B AT N T AR B AR 0 T AR
FAEARTE IEHE HETAE . BRbuE b AR ME Y 3
B4 DPPH H HZEIEFRIE R B i BT BRE A
FHES T8 bRk Pt fL e e vk, Ho, DPPH
A hHEE AT A S RE A 3k, AR R
240 TR 517 nm AN EGRIL, 25 DPPH H 3
VP IARE TS BR F L AORE S, B 517 nm 4B
JEREAR /N H MR EE 5 A P IR TE BRSO ARG, A
TPt o & S ik R RNy
TCRED RO Ak, ARSI SR AT
DG BEVE AT A T 1 5 BOAE S A T he A 1
RS, 25 R M il R A A L ) DPPH H
AT BRAE o, HA B bt AL T (BT S
FE S BTG VA TR, D0 B T Mt R 2 5 i
=

AR WFIEEATT I K T A 22 B 035 53 A A
P 7 2 T — A 9 v AL PR O B A B Rk B
A, Ho R FH 54 DPPH 76 2470 1k 0 1% 11
BARBA @R P R w4 A A
G T — RS 0LS Bt ) 2 AT g
HyT A LS I PR E AR S8R i UPLC-Q-
Exactive—MS 54 DPPH 75 E— 251 58 B 2% I P 41
FiE M A3 8 I AR AR S, X HE A [R) 7 A5 R
DPPH [ i Hif J& B YRR N T 3% 554k , 715 20 %16 &
MBS i A5 B, R L DPPH W 5 AL 27 143
BAEPT 4~ 12 min, 18 53 SCEREAE & BB A5 0 Be
ALY R R B S BB, 4
BB THE TEBR K CD JFE A &SRB X e 4
Br, R EILYE T 18 AL AW (446 15 Pk
&) ke 1 5 T 11 Ffba ) Ml 2 %

ARTEL PR T e A5 Th P BTG oy, R A
UL F 2R SN RIS 73, 3K B A 73 B 1
XA R R SIE A, B W P AT
SEERAE IR WoR BT S PR S h A I R AR
T E NI, H 2 M 4 DPPH UV S,
W2 AR it Y oS e A

AL TE PR, A5 A5 S5 0] WO R A 25

R—3, M RA R AR Y

Jo R AT PR ) ) A 22—  {H B4 H

LA TG 05T

53 30k

(1] FRmtie, e e, 45 . BRI AR S s IR A=A S L[ T ]
rF#2Y,2016,47(20) ;3728-3735.

(2] V). 2GR BT PN B S PR oy — A b i 2 0 AR
AHIRIFFEL D], 2L AP R K2, 2018.

(3] L. BAiGRAIREY S FE RIS Y LA bl
WHEALTEEMISE[ D], 520 . SEHTE R4, 2015.

(4] BRWEL, 5 BBk 5 . BEZSHUE ARG MRS [ 1], K™
YIS 57T % ,2013,25(2) :245-248.

[5] Skzbh 2208 0P, 55 . T2l b2 iy B gL FH 5T E
JELT]. ARl AR — BEZEIU AL, 2021 ,23(6) 20122021,

(6] H/INER, 310 22324, 45 . UPLC-PDA-MS-ABTS FHE T 4 i
FEARER BT S W e AR IS P o [ 1] & R 22,2020, 41
(18) :254-259.

(7] BT, BRI, AR alosr, % . FRME = B BB I A i
WF5E 550 A ALERAE 843 9 HPLC-MS/MS 43 Hr [ J]. o FE 304G
124 ,2019,21(3) :81-84.

(8] skeffil, &X&E, XM, 4% . EF Bk 2D-HPLC-DPPH-ESI-
Q-TOF/MS B¢ FHE A I S AR AL AL R G ST [ T].
fEZ5 2021,52(11) :3193-3200.

[9] RAE, MU, FR00, 5 . AN TRIFRAL 18 SO S 22 5
WEFE[1]. RERF= W55 571 & ,2020,32(9) :62-69.

[10] ATHA B2 E8TF 5% . Rordeaizgm v i 2 b 59 i

W5E[)]. T E 222 ,2015,50(7) :574-578.

(1] 2], 2080, A0, & . BEZRLfal sy, 29 1R I A i
P& (Q-marker) T 43 AT [ J]. VO R RO K F 2 4. AR
BR2ERR,2021,47(3) :254-263.

[12]  EFHPE, 5, AR, 45 . i R T 5 0T T 2% ot o 3 1Y
FW[)]. W EEEZ,2016,27(12) :2899-2902.

(A B #7.2022-03-05)



