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Abstract: In this study, the flavonoids in Mei-tea (Ampelopsis grossedentata) were extracted by the ultrasound-
assisted water extraction method, and the antioxidant activity of flavonoids in the aqueous extract of Mei-tea (Ampelopsis
grossedentata) was investigated by the DPPH and ABTS radical scavenging assays, and the effects of different lighting,
pH values, metal ions, oxidants, reducing agents and water-soluble macromolecules on the stability of flavonoids in the
aqueous extract of Mei-tea (Ampelopsis grossedentata) were investigated by UV spectrophotometry. The results showed
that the flavonoids had good antioxidant activity and could scavenge effectively DPPH and ABTS" free radicals, with the
IC5, values being 3.09 ug/mL and 1.43 pg/mL for DPPH and ABTS™ radicals, respectively. Meanwhile, the flavonoids in
the Mei-tea (Ampelopsis grossedentata) underwent autoxidization during a long-term storage and light could promote the
oxidation of the flavonoids in Mei-tea (dmpelopsis grossedentata) to a certain extent. Alkaline conditions and reducing agents
could destroy the molecular structures of the flavonoids in the Mei-tea (Admpelopsis grossedentata). The flavonoids in the

Mei-tea (Ampelopsis grossedentata) could easily form insoluble complexes with metal ions such as Cu®* and Fe**, thereby
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affecting the stability of flavonoids. Water-soluble macromolecules could protect the flavonoids in the Mei-tea (Admpelopsis

grossedentata) to a certain extent, to prevent their oxidation through avoiding contact with oxygen.

Key words: Ampelopsis grossedentata; flavonoids; stability; antioxidant activity

BER, SEAL N, D R A R Y
— R AR AR, IR SR T
w2 CHMRT, WO CRETRT. EIREWIE. W
dbv ST TSR A A, Horbib s R B A
Je N TR 7% £ HH 230 7Y -+ SR v R B iR M A K
FA, WA CRINEER T COKIRAETR 7 SR
AT BEAAE N — R AR H w2 e
T, AR —FIRE s AR R ETH RN
iR R BUARHT AU L, 855 H [ Zh 2 A A
T AR T I A AR RAL A Y, AN F R
DX AT A ) B 2 R SR S B 2 5, (H
1E 30%~40% Z [8]°Y, S H AT R I AR 4 rh 2 0 2
Eixm, UHZ ARG ERENEY, O
NFEYI A E. ERRTARY], RS
TERVELSR: FUEL™ RIFYIFS. Somdoe". 40
WHLR ", B, MARMERY . B
AT A R A L A5

EAH NI, RN R R T )R AT
NP, REAEDY H R, SR HTAY 8 I AR 2
Pk, RIRKEZHERBELEG oA, H
RS EL A BOAITE . PUEAL. IR DIEEED
BRSNS I H Al 5% T8 2% Mo SR (0t 7
EEEF TR B b, 3R DR
LR AT IRIE . A S5 BKARVE B 25 - S B 11
PR SR 1, 25 %% 2% i S % DPPH,
ABTS" H HZERIEERAE T, IFIE AFDEIE . pH B
SR T AATIEFT KL R TR B
W B IR AR E PR RIS, DU N R SR SR i —
I A AN P S A S

1 S

1.1 MRS %%

ik 60 H 0 B R A R R, g e
B A K K A X ; DPPH (99%). ABTS (98%), L
g o B H R A R A A5 H,0,» HCL. NaOH,
Vc. NaCl. KCI. MgCl,-6H,0. CuCl,"2H,0.
AlCly'6H,0+ FeCl;6H,0. JG7K Na,SO,. 42 FH AL 4F
e, R IR, RO Zm ¥ N E 5
LT

:

178

UP RAEAKHL, Ll RIS R
FRA T : BSA224S BUHLF o0t RF, 282 H kL2
IR PR AT 5 M HTE ] TU-1901 B4R a] 1o
JEETE, AR HTIE AR AR TAE AR s ARV
F-060SD 24 /= 3 i vedl, IRIIFRERH LR A R
AF] s ZF-20D BUBEAR =AM AT BRI
AR AF]; 1510 BUEEFRL, FEBR K H/REHE A F] .

1.2 R F =%

1.2.1  BAeTHER RN
1.2.1.1  BEAS SRR B3 B 2
IOE & TR A TERL, M LR B 200 K,
ik 60 Hi, 138 ARMAK, BUE BB KT B
CAE R, #ZEWREE (gmL) 1:30 # Lb @ n A4t
K, % RRIA B, AR EKATAE, Bk
WETH B KR, e BUSCR, RS0 &
60 CoM FHEATEE A TREL 1.5 h, $REGREHIE, H
FBAIKEZS A 100 mL, 15345 % 8 i 7K S0k
YERFREIR -
1.2.1.2 ZEAS SRR BRI 7 32
S, U AR N R, K
FHR AN Y66 R B REAGIE, AR A B i 5 2

20
1.5}
<
1.0k
2
=
0.5
A=0.045 18C-0.004 51
0.0 R=0.999 8
0 10 20 30 40
ZE MG RIREE / (ng/mL)

B 1 ZSHisRinE L

Fig.1 standard curve of dihydromyricetin

PrifE 2RI . FHHSE/KECE 0.00~40.00 pg/mL
RY| DG Z bR AEVE W, R R AT I 4ok
JEEETE, £ 290 nm [ K T E RO, PAROE
FEAE (A RNYPALKE, S EE R BIRE
(C, pg/mL) NEEAAFR, 19FbrEMZ TR, KN
£ 0.00~40.00 pg/mL W, WOLELS “EAMmtE &R &=



MK BERBHL

Modern Food Science and Technology

2024, Vol.40, No.7

W R RN R, oI N H TR S & &
M, w1 s,

FES SRR = HERRIREL 50 uL A5 U FEHUR
MK ERZE 10 mL, #2)E, KRB
2RI B 2 K A A O FE A, £E 290 nm &b
MEWLRE, ddE, WiE SR initth 4
(R 1B =1 7 R o B e R o AR U T S S R B & (B
AR EID.

122 BRT RIS REAE KT
1.2.2.1 DPPHH H%:iEFRRE )

SRR 732, i Akt DPPH 5 i il -
FREX 2.00 mg DPPH ¥ fi# T /K B, 4% 50 mL.

7 B A K SR VR K O A < DO B R o R
(LM ZEIT) N2.12 mg/mL % 25 5 B K $E
PR KSR A R A H %

XF IR S Ve Vi R B D s R OB &R
5.00~10.00 pg/mL JE I Ve /KW, el L rvE
WEGIRAF o

DPPH H HIEERRR M E : 7F 96 FLAR F13%
BRUTEGR, VR A TR IR B ON 30 min,  FHEERRAX
78 517 nm NI SE B, THEAHIER, R =K
AT, BUTIME.

DPPH H HHIE R E AR LT

A4,

S=(1- ) x100% (1

0

KF:

S,——DPPH A wiikFHRE, %;

A——= @4 (DPPH 5% + #B47K);

A ——F 40 (EZ T EKIL% +DPPH ) ;

A——HEBFFE (RAKTE + BT HTAIR).
1222 ABTS'H HiERREE

Z WS ik, InCAEkat. ABTS ¥ G il -
FREX 38.40 mg [1) ABTS FHABAIKIAE, EAE 10 mL.
FREL 6.70 mg HIEMBRAF (K,S,0) FHHBAl /KA iR,
ERZE 10 mL. 1:1 IRA A GRS EE 12 h,
153 ABTS BEE, SE5et F A K AR

B T K SR VR I O AR < DU R R o 2k
(LS ZETT) N 2.12 mg/mL % 7% 55 i /K HE W
M RE KPR A RIS E % o

XFHE S Ve W R B BC M. R OB R R E
5.00~10.00 pg/mL Y5 Bl ) Ve KW, e il i i
WESORAF o

ABTS" H HEIEBRFEIME : 78 96 FLK 4%

BRUER, TR AT S IR SN 30 min, I EERRAX
76 734 nm FWIROERE, THE IR, R =K
AT, BUFIAME.

ABTS  HHEFHRZE (S, %) iHEANXWT:

A4,

) x100% 2

S=(1-

0

B

S,——ABTS g &1 FhE, %;

A——= a4 (ABTS 5k + ALK ) ;

A——%%m (EFTHFKRRZ +ABTS) ;

A—— AR T (AR + BT R EIRITR).
123 HRTHERF R
1.2.3.1  AN[R] B OXT 25 245 P 8 T A o 12 1) 52 )

WY — e R AR AR B KPR, AR, o ik
BT=EAARE. ENERLE. EANEDE 254 nm %
AAERE TN EIRARAT, 43T 0~30 d BRTEURE, FHHE4E
IKFRREZE — B TR AN e e v e ok
FE, o sEERARA, WO BE AR A & EL RS [F] IR
SRR T X A A I B (AR 1
1.2.3.2  pHAEDRTEE 2% e P A2 12 PRI 52 1)

HC 0.10 mol/L [ HC1 & ¥ A1 0.10 mol/L (1]
NaOH &, BCE K 7 FASFE K pH BB, BA
[F] pH {3 W 1.00 mL, 43 590 0 N %5 2% 2 il 7K 3
W 5.00 mL, H4i/KERZE 10 mL (HE pH{H :
2.0~12.0), 20 CHEHIGLRAE, 37T 0~15 d B HUFE,
MBAKERE R — G, RN T
WEWSEE, e, OGS h f LL
AN pH B %% 25 2 T A A 12
1.2.3.3  A[FIEJE & o0 45 4 v i Ao PRI 52

53 ) BC 1 0.10 mol/L ) NaCl. KCl. MgCl,.
CuCl,» AICL; FeCly ¥V, #HL 1.00 mL, 435l hn
NEE 25 R K3 5.00 mL, 4K ERZE 10 mL,
20 CHEIERAF. 25T 0~15 d BHEURE, FEE 4K
MR —EfEUE, ERINM OGN IE o
B, s EARARA, PO B AR A LR R 4
R R S5 P B ) R T R
1.2.3.4 SR ISR RE S - B R TR s2mR

AT HUAE SR B P2 5.00 mL, 23
Ji & 43 0N 10% 1) H,0, ¥ 0.20~2.00 mL, 4l
KEAZE 10 mL, 20 CIEIRMRATE, 45T 0~7 d i
IFE, FBAUKMRZE —EM8UE, E8MHk
FEVE I E RO, RS EE AR, RO AR
PSSR R ) 25 25 it e 0 AR PR RS

179



MK EmBHL

Modern Food Science and Technology

2024, Vol.40, No.7

IR BRI /K 32 5.00 mL, 3 7
JR B BN 10% 1) Na,SO, ¥ i 0.20~2.00 mL, #3
AiKERZE 10 mL, 20 CHEHIEGRE, 29T 0~7d
IR, FEA KM R — SRS 8E, R0
FEEETH R e R, LB AR L, RO AR
A8 L0 D7) 0T 2 245 P 2 T PR R 1 5
1.2.3.5 KM 2 W0 50 26 75 v B A A P 1)
Al

BB B UK B 0.25~2.00 /L [ #2 FH 3L 21 4E 240
(Carboxymethyl Cellulose, CMC)~ K+ S~ RS
RORE1.00 mL, INEEAS SRS 5.00 mL,
iKERAE 10 mL, 20 CHERERGE, 23T 0~15d
WHHORE, FHEAUKEES —E/8E, EEIM
FeIE TN E WG, ] s B AR A, ROt
JEE AR A 5 LU B KV 1 v 40 1 40 9 Rk 25 4% i T )
FasE R,
124  HIBESH

KA SPSS 25 AT HE 4 #r, A R FIMER
7Ny FFH Origin B H s il <

2 FER518

2.1 HFrHEWEANEA

B 2 AT, ARSI AR AR 4T (1035 Bk DPPH.
ABTS' HHE, HEABEEEREEHEEESESIE
M, HAEZSHEExT DPPH. ABTS A Hi3t )ik
BRI T 2 Ve /KW, % DPPH. ABTS®
H 355 BR 1 1C, 20 5104 3.09+ 1.43 pg/mL, Ve 7K
5 DPPHLABTS' H HESE R ICs, 73310 6.24
5.80 pg/mL. FKEHRESH B E IR IFRIP TR

22 FHRTEEARENE

22.1 RE B ERTHEE KT "

FHPE 3 AT, AS[RDG R 25 A5 2 B A e 3
i 2 e A A T ) AR AR — 3, 350 A T (]
A, WO RS, ELREE AR RO A ARG, RO
TR . AN A B H HOR P A s AR e MR
SCM Y N . 254 nm MG > FAMDES>E W HR
He>E WG, RCIRAE — e 2 BT D ikg
HCA H i A 2R A ) e A B i B A, A AR e T
A 7% . HIND %50k B v il 0 58 o e ek, B —
SEGCRRPERY . BRI g A E 2 2 T B i K S R A
B, FEWAFES, R G PH ' B

180

100
90 -
80 |
70 +
60
50 -
40
30
20

[

THRE /%

—m— REAE B
—o— VKW

2 4 6 8 10
BRI / (ng/mL)

c

100
90 -
80 -
70 -
60 -
50 |
40 -
30F

0 2 2 6 s 10

R / (ng/mL)
B 2 EXEMEM. Ve /kiFikx DPPH (a) 1 ABTS' (b)
HIiERRBES
Fig.2 The scavenging ability of Mei-tea (4mpelopsis grossedentata)
flavonoids and Ve aqueous solutions on DPPH (a) and ABTS (b)

BB/ %

—=— BRI B
—o— VoK

0.50

—=— PR
0.48 | e FEHNERN
—a—=HANE R
0.46 - 254 nm# 7
<
% 0.44 |-
=
0.42
.
0.40 - T
0 5 10 15 20 25 30

if1a] / d
B 3 R E R eI HIRIRE R R0
Fig.3 Effect of different illumination on the stability of

flavonoids in Mei-tea (4mpelopsis grossedentata)

222 AEpHIEA F5rt B I M e
FHEE 4 0750, KEFEIEAZR, pH BB ERANF
TREA M S RS, SEIG ORI, TERRYERAET
(pH fH <4.0), M%7 Bifae, pHEBK, %
Z I SR R RO R AR A B K . T R R A B AL
M E AR, DR, FUIERRMEAF T E
Refa e A /E, BB IRETIAW pH 36K, PR
o B0 T AR IS ANRaE  ATREBS PR T R B



MK BERBHL

Modern Food Science and Technology

2024, Vol.40, No.7

BRI R AR A pHIE = 9.0 5%
PSRV A R BN A AL BT, RS T AERPERA
SR HE R SR A A S WIS IR . TR, FESE
175 S RIER DIV 55722 i) e B Ol NG Y e 2

046} e pHfti4 <+ PHIHIO
045 —ka{EG - pH{Elz
R TSS o R

< 044t | \ _

‘;5 043F W v vl

=X 042] - ) —
041} - Y
0.40 -~ =
039} )

1 1 1 1 1 1 1 1 1

1A/ d
B 4 R[E pH EX & ZEH HETEE R R0
Fig.4 Effect of different pH values on the stability of

flavonoids in Mei-tea (Ampelopsis grossedentata)

223 AREEEB T ERT RN H

—=—NaCl —~MgCl,
—-KCl * FeCl
0.50F o acucl, < AIC
0451 W' Fe—w—u —— FEDE
g 0dor | R
035+
R
= 030f
025+
020 - o
0'15 1 1 1 1 1 1 1 1 1

I/ d
5 AEERE FXE M HEIRE T
Fig.5 Effect of different metal ions on the stability of

flavonoids in Mei-tea (Ampelopsis grossedentata)

B S o g, Bl IR AR 4G, Na's K&
BRI B AR E AR o, B S Ak
FHECR O A AL BB /N, Mg™ s AT B T 0 45 25 1
FHRR BN S 2 X R, RRESEE T
X A B A A AR E MRS AN K, TN T Cu”.
Fe'" &)@ B T W3R B LK B iE, HOLE X
MR AR . T EER AL Cu™ \Fe' Nl & BB 1,
T R B RV 2 AR S,
JIg ot ) 3 B A R A . B A D — R R SR A A AR
4y, ReENEESEE TEIPIEMIMEH. Mira
PR T SRR A A IR R AN B 1 B ) K
HMK R, ®ICU. Fe' fel5mmii48 Mz st
HRHIG S, WRAEERGY. Bk, Cu®. Fe*'

S A SRR A R MR K
224 BAAL ERAERTRIAGT G0

a 0.52+ —=—02% v 12%
0.50 - —-0.4% -+ 1.6%
04sl % ——0.8% X E XTI

< 046}

g 0.44 -

X 0421
0.40 -

0.38 -
0.36 I 1 I 1 I 1 I 1 1 I
20 0 20 40 60 80 100 120 140 160 180
irf 8] / h
b os0}
0.45
0.40 - —=—02% v 12%
——1.6%
0.35 —-04%

& ——0.8% EERUE

E] 0.30 -

= L —= ———————3
0.25 3 * 3
0.20 -
0.15F
010 1 1 1 1 1 1 1 1 1 1

20 0 20 40 60 80 100 120 140 160 180
IR 1E] / h

C os0}
045+

;;E( 0.40 -

B 035+ —=—Na SO,

= 030l —HO,
0.25+
0.20 1 1 1 1 1 1 1 1 1 J

-02 00 02 04 06 08 10 12 14 16 1.8
555/ %

6 NEFRESEH HO0, (a) 1 Na,SO; (b)) MEEHM
HEFRE RSN ; 168 h BARRES HH H0,.
Na,SO; M & HERFRE ERIRMm (c)

Fig.6 Effect of different mass fractions of H,0, (a) and Na,SO, (b)
on the stability of flavonoids in Mei-tea (Ampelopsis grossedentata),
Effect of different mass fractions of H,O, and Na,SO, on the stability
of flavonoids in Mei-tea (4mpelopsis grossedentata) at 168 h (c)

H 6 %0, BEE A H,0,. Na,SO; it & 7
B3GR, A e S A B IROG B B 2 T B T
H,0, 5 &7 B3GR, e 4% - 38 W (R RGBT B
AN, R BHRE A T ) S50 [ R A %
AL HO, S22 255 i 2 Il L 45 5 4 I i e
etk o 38 ) Na,SO; X %5 24 58 Il 25 ¥ 47 56 i K

181



MR B SERBHY Modern Food Science and Technology 2024, Vol.40, No.7
E@ﬁ&ﬂ:‘l‘i[n]’ %%Imj\j{ﬁébu T Nazso3 E,:Jﬁ%_gu"_ﬁ'fgﬁl € 050 —=-2.00 g/L CMC ——2.00 g/L %ﬁﬂﬁg
WG RETE 3 h N2 R F%,  ELIDNTR Nay,SO, it &4 0.49 - *ﬂmw%mf:égﬁfﬁﬁ
HOOK, TREBZ . R Na,SO, b & % 34 i 72 <°“'

N / / S = N N 047 r

AN, B R e SA te 8T

TR A G S SR R B 045}

0.44

a 0501 —=—0.25 g/L CMC 0431
0.49 ”.‘ ——0.50 g/L CMC 0421
0481 ::gggigxg 2 0 2 4 6 8 10 12 14 16

< 047r —+-2.00 g/L CMC i/ d

2 o046t X .

2 el B 7 RERERE CMC (a) . FHIH (b) . T (o) |
044l . BZ R (d) MEXHERRTHOBIN; 2.00 gL KE
043} \\\\\&\*\KNﬁ RETFARES FORMERN EMREOTM (o)
042 L L L L L L L L Fig.7 Effect of different mass concentrations of CMC (a),

2 0 2 4 6 8 10 12 14 16 .
_— carrageenan (b), cyclodextrin (c) and polyethylene glycol
(d) on the stability of flavonoids in Mei-tea (4Ampelopsis

b =025 g/L KRfE —~ 125 gL R grossedentata), Effect of different polymer substances on the
0.50 ——0.50 g/L FHE ——2.00 g/L FHK - S . .

ool - 100 gL 5 X R stability of flavonoids in Mei-tea (4mpelopsis grossedentata)
048l Y at a mass concentration of 2.00 g/L (e)

5 \\‘\‘\*\k\\\\“ 205 KM BN TR ER R

2 oas| " AL
ol | P 7 TR, KR R 40T B —
o2l SERORY R, LB K VA 25 4 T IR B (1 3

202 4 68 1012 e e N, NS g2 B ARG E B OR A 1 B AE AN T 4
/g W, FEAR BRI, B L R R O R
CMC R4 i fe 22, L IR DRI AT g N AR T 1

c 025 gL B 1,25 gL S ! %Fﬁﬁ?ﬁ %E.T%EMAK&@ﬁ

0.50 - —o—0.50 g/L 3 Wik« 2.00 /L MRS AT JE, SRR T AEER, KT
- = —h N ik g‘é apic — e — N - —
r LO0 gL IR SR B F 5 A BRI, (R SR AR

& 047f N TR RAORE, SEUAR P A S BT,

§gg‘ MM T AR B R e T . ERR R R
0.44] WK REXT B 2R M AR RIS EH], HU &R
043t N RHEAT «

042 1 1 1 1 1 1 1 1 1
-2 0 2 4 6 8 10 12 14 16 3 Q:él:i,e
i)/ d . - . v .
AR SO RE R K SR B R B A AR D R AR
d =025 gL RLZME 1.25g/L§Z:§§ PEBEATBE TC. PUAATE IR A B, & 2 i B 2
- ——050g/L KL +-200g/L KL S , v g +
o DY 541 e L UM AL & MR AT (9L PE, 3 DPPH. ABTS' £ i
048 | FEMTERR A ST Ve KR IR, 3 1Cs, 23l

m 4Tr 3.09. 1.43 pg/mL. FaE MEiRm LB, #5503
0.46 | . . . R

R ous| I TRV AR 1 2 5 S o, ELTE AP A A
0.44 Hh R G S G B, B AE AL R A ¢ e S
ool Na, SOy 43 J5L 7 B BRF 47 57 1 SR A3 B A

if1a] / d

182

Na's K'v Mg™'s A" 258 758 45 i i et i
WS, T Cu®' Fe' N Aefm Az et KIB



MK BERBHL

Modern Food Science and Technology

2024, Vol.40, No.7

PR

o> T RENS B A B IR B — MR,

LR 4 R RPROR Lo AR SO %5 S K
LAt A 3R A 1 B R, JRAEIR TR R L &
DR 7 A A R TR X

(1]

(2]

[11]

FRLZE X G RR L OCTE, B TR R AR A R R SRR [ 7] AR
5HiAR,2020,40(4):29-32.

A% DT P A KB R 7 7 b R 5 BT T
FI ]S B Al A5 18,2022, 1:70-71.

SNV 7B =M e AL NI Ny [ S
B LA 7T (0] L AT TS TR ,2022,43(19):79-86.

A A B, 3 NI A% A6 T, S5 HPL C I 52 i 25 AN [ SR AR 34 B
ANERBAL A Ml 2 S [J]. 0 524,2004,26(3):210-
212.

JIAC, LIJ, ZHANG M, et al. Antioxidant properties of the
extracts of vine tea (Ampelopsis grossedentata) with the
different color characteristics and inhibition of rapeseed
and sunflower oil oxidation [J]. LWT-Food Science and
Technology, 2020, 136: 110292.

HUANG H C, LIAO C C, PENG C C, et al.
Dihydromyricetin from Ampelopsis grossedentata inhibits
melanogenesis through down-regulation of MAPK, PKA
and PKC signaling pathways [J]. Chemico-Biological
Interactions, 2016, 258: 166-174.

XIN M, MA Y, LIN W, et al. Use of dihydromyricetin
as antioxidant for polypropylene stabilization [J]. Journal of
Thermal Analysis and Calorimetry, 2015, 120(3): 1741-1747.
CHEN Y J, SONG H Y, ZHANG Z W, et al. Extracts of
vine tea improve diet-induced non-alcoholic steatohepatitis
through AMPK-LXRasignaling [J]. Frontiers in
Pharmacology, 2021, 12: 711763.

GUO L, ZHANG H, YAN X. Protective effect of
dihydromyricetin revents fatty liver through nuclear
factor-«B/p53/B-cell lymphoma 2-associated X protein
signaling pathways in a rat model [J]. Molecular Medicine
Reports, 2018, 19(3): 1638-1644.

ZUOY, XU Q, LU Y, et al. Dihydromyricetin induces
apoptosis in a human choriocarcinoma cell line [J]. Oncol
Lett, 2018, 16(4): 4229-4234.

ZUO Y, LU Y, XU Q, et al. Inhibitory effect of
dihydromyricetin on the proliferation of JAR cells and its
mechanism of action [J]. Oncol Lett, 2020, 20(1): 357-

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

(22]

(23]

363.

LU CJ, HEY F, YUAN W Z, et al. Dihydromyricetin-
mediated inhibition of the Notchl pathway induces
apoptosis in QGY 7701 and HepG2 hepatoma cells [J].
World J Gastroenterol, 2017, 23(34): 6242-6251.

LIANG H, HE K, LI T, et al. Mechanism and antibacterial
activity of vine tea extract and dihydromyricetin against
Staphylococcus aureus [J]. Scientific Reports, 2020, 10(1):
21416.

CUI S M, LI T, LIANG H Y, et al. Antibacterial
activities and mechanisms of vine tea extract and 2R,
3R-Dihydromyricetin on Escherichia coli [J]. Lwt-Food
Sci Technol, 2021, 146: 113393-113403.

S TR ARACHE, 17 2, 5 2 7 i L T I AR T[],
LU i 4R,2021,27(3):123-127.

ZR M4, 7K A, TR L, A R A T RS U T VR X L
I DA R ,2019,35(12):302-309,188.

K22 TG A A R R BN A R iR
PRI ek Je (0] AR A0 R} 22,2013,40(19):90-93.

F ok, % {1514 DPPH. ABTSFIFRAPHEIFM & 111 43
iy B PTR AL BE T (] HAK T2,2021,49(3):58-59,63.
KU, T AR, 5 e TG 22 T T FUA R B R R
SRPUEMIB R B B RS ROC R [T].79 B K%
(FEABHR),2016,40(3):250-256.

AT A, 306 7 70, A0 P, A5 3 T A 7R SR AE IR B 4 U
e FLp A AL RERIF 7T (7] 46 12,2022,51(10):2884-
2888,2893.

HIND C, IRINA I, CEDRIC P, et al. The photostability
of flavanones, flavonols and flavones and evolution of
their antioxidant activity [J]. Journal of Photochemistry &
Photobiology, A: Chemistry, 2017, 336: 131-139.

T BRI AR AR A AR I BT 4 A A R AR
SETEREFE[I]. B R, 2019,44(4):244-249.

AT AR W, 20, 55 . — Sl A E MR AL (0] [
#2474 E.,2007,22:1888-1890.

MIRA L, FERNANDEZ M T, SANTOS M, et al.
Interactions of flavonoids with iron and copper ions:
amechanism for their antioxidant activity [J]. Free Radical
Research, 2003, 36(11): 1199-1208.

Wi 5 368 70, R A B, 55 AN R SO O 4 A2 IR CRaE
P s i A (0] 5 A2 Tk, 2018,48(8):444-449.
EWez, 2575, F R IR LT A S RRPUEN
IR F 0 A 1 FTRE FE[0]. € W RH#,2008,5:125-128.

183





