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Influence of in vitro Simulated Digestion on'Stability and Free Radical Scavenging
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Abstract : This research aimed to investigate the.influence of in vitro gastrointestinal simulated digestion on the stability,
antioxidant and a-glucosidase inhibitory activity of A. palmatum leaves polyphenols. The contents of phenolics, flavonoids
and condensed tannins as well as the DPPH - ,ATBS" - scavenging ability and a-glucosidase inhibition of A. palmatum
leaves polyphenols' before and. after digestion were analyzed. The obtained results indicated that oral and stomach diges-
tion reduced;the total flavonoids content,but had insignificant difference on the content of phenolics and condensed tan-
nins (P >0..05) . Intestinal digestion can dramatically decrease the content of bioactive constituents present in A. palma-
tum leaves' polyphenols extract. Contents of flavonoids, phenolics and condensed tannins in samples group decreased by
99.26% ,52.95%. and 100% ,respectively. Oral and stomach digestion decreased the radical scavenging ability and «-
glucosidase inhibition of samples,but the influence was small , while , intestinal digestion resulted in sharp reduction of a-
bove bioactivity. On the test sample concentration range,the DPPH - scavenging ability and a-glucosidase inhibition of
intestinal digestion sample decreased by 100% as compared to that of stomach digestion sample,and the ICy, value for
ATBS" - scavenging ability increased by 1. 88 times,and insignificant difference was observed between the sample and
pH group (P >0.05). Above all, gastrointestinal digestion will decrease the stability,and antioxidant and a-glucosidase
inhibitory activity, which mainly occurs on the intestinal digestion phase,the change of pH is the major influence factor.
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ek FL151.2017-09-12 7 H12017-10-30 X T ( Acer palmatum Thunb) , X 44 38 AR, R

AT H ITPEA HAERLE 24 (20171BAB214037 ) s TT 4 2 BB YR /NI, FLHTE SE WL, ABK G B R 4T {5,
WA/

BFA 431 H (KILDI3019) Rl s, ST D BL A U0 24 T AR . X5 TG

# W {FE/E# E-mail : Tuze_mail@ aliyun. com



Vol. 30

gk ERAE ARIMEILLIE Fh XX T 22 AR5 5 1 S Yy 0 63 A oo ) 2 A A T 5 2 14 552 1 355

PRCELAT T MLk L PR R R R 2 B
B DGR TR A= W 3 1 A R R AR 2, B
Aritomi 25 DA H A ST v 45 1 45 2R S
F UL RS T S LRSS 4 R Ishikura %5
N H AT TR I rh S5 T A 3R -3-0-25 B BT
W H3-0-MHWAT 2 M EZREY . &
TR A B, 0 TR By BAT AR 4F iy AR Sh 4t
SEACN - AR RS PR SIVE I, 228k &)
RGN S), IR ] UPLC-QTOF-MS/MS ££
ARG T 2 TR S BE AR AL P o) AL 285 T 25 A
R/

Z A A WIE A b R A5 HAE R
B NKE W IE B I A, R 2 By 2616 & 1 S OH:
AR PRI AR RS E TR B RO S AR DI REVE B
i ST Y 1 A 2 — , U Marchese 55 BiF 5% & 3R,
Z B AT IR ERIE LS A OB B ST
AW RR EEREAR, H28 5 3 T Ak 5 FL i R
TEAE Y A, (H 4 Ak X R O A 5 R R
Burgos-Edwards 45 [t i, Ribes magellanicum FI R.
punctatum SECHTEAARIMEIE 7 1B H AL , H S5
LR B & AR T 50% A dy, EEAETH 2 A5k
PIEERRIB R T 80% , HATL A A 1 M AR T ALk 72 il
BT R, 5 a7 % B 1 TS 1 0 1 RE D AR 4L B
NS Corre ZERIFTE F6 8 it 1 Ml R 4 K KW
A 4 B AR I vh 2 By 20 & W RO RPN O F
AR HLHE S A AN T 35 P o AELRS TR 22 1 1
B i I A AR RS e A eT? AR M s
falAE Al 3] A R

AR SRR TR T 22 15 42 Uy S iiF e 0 42, R
PRSI A AN R T8 T AL A S PP
THALT P v Sy B T K A B B e 0 AR E T
i R JTORRI 22 B3 TRV Alied 72 v i B0 1k, itk — 20
WAL Y ) DPPH - H1 ABTS* - T5ERAE S a-
AT AR 1 1) 28k, DT Ay X6 TR - 5 3
FEAE IR AR A B FH P HE BB AR
1 #MEEFE
1.1 #R5EH

2016 4F 11 4 28 H F V178 i 115 K 24 B2 W 4 IX
FAERE )T (A. palmatum Thunb) M| 28 4= iy Bl 27
B HE ) 73 S U L 2 M€ I T A SRRV T 5 v
T B, T-20 CORAE

2,2 3% R HE-R(3-4 F 2K T 108 s mpk-6 -t % )

(ABTS) \1,1-Z 2R 5E-2-35 3 ik (DPPH) | Bi] < B
o AIRETT G (B RE (EC 3.2.1.20) FXTHAi§ R 5L -
o-D-ML IR A, 10 B Sigma; IE TR MK R .
T AT Aladin HAth B R0 T 2R3
A R it

1.2 UE5iEF

UV-3200 $54R-AT WLOGA NG EE Ll 363k ik
X ESA PR 7 Synergy H1 JiAR{X ;25 & Bio Tek 2%
] ; KQ5200DE £ At 6 75 P i e o , ot 10 Rt
WRL B & A BR N Al EYELA JEsE 28 R4, B A
EYELA,

1.3 LA
1.3.1 H&H&

FREL 1000g X5 TR B A, L 90% H ity 175 57
Fie 1015 MRRR IG (o/ml) Z R $E 6 h, Hiligk, sk
PRV, R AR R 2R 2 . A LT iE
SRR AR TR LA ML R, A 1 K SR BUR 80 °C 7
IR R T . BIRFRECL. 5 g VR T Ja i $2 ey H
ZRIRIKI A , B 50 mg/mL (1% W ] T 1A SR 4L
HIk.

1.3.2  Robaesg e

BV B E : 1 mM CaCl, i 100 U/mL
B a-E Ry BRI, k)5 FH 1 M NaHCO, 18 pH =
7.0;

BEALL B VR - R AR 1.6 ¢ B AR AE.1.0 g
NaCl, HZ& WK il 5 € 22 2 50 mL, SR 5 5 M
HCL 4 pH k4 2;

R VR - O 7 4 mg/mL BRIEEE M 25
mg/mL HER (TR A% W, 1 1.0 M NaHCO, ¥ pH
%7.0;

PSR T AL : B 1. 0 mL ASEIIE R, 78 i 8. 0
mL 50 mg/mL &£ 5 A1 1.0 mL Z848 7K , 100 rpm B
AL 5 min J5, B 5. 0 mL Bt 0.22 pm JE Jp
J5i-20 CYRH, A2 11 i T ALAE & (K) L 4% 5 mL
T T SR AL

BASIE AL B 1S mL BB S 5.0 mL 145
WUETHAHFE IR A, 37 °C 100 rpm 4L 2.0 h, HX
5.0 mL 3 0.22 pm JE e f5-20 C ¥, 15 3 B #
HALFES (W) .

FAEALE Ak : B 1.0 M NaHCO, B B HLTH
LI AL (15 mL) /) pH 38 2 7.5, 88 J5 A
5.0 mL #iEHE AL ,37 °C 100 rpm Wik 2.0 h, &)
O e 0. 22 pm JERIR, 20 CL-AF, 15515



356 KIRF=YIBE R 5T K

Vol. 30

EIHAAE(C) .

FE O B A AT e R v, ARG
FICERBRR R 220 pH XFIRZH . BT A T8 Ak A e
50 mL B0 T HELT AR R 2D T AL AR RS ST
ST AU AL A R R SR iR
H R LB R i 3 T A B B R U A R E)
2.5 mg/mL I FJRE50HT .

1.3.3 E@masnE

K H Folin-Ciocalteu 7 I & A 5 H 2l 1) 75
B MBI 200 L R S A AR DU RE S 0. 1
mL Folin-Ciocalteu 5], #£2J,5 min J5 -0 A 0.3
mL 20% Na,CO, ¥ F1 1.0 mL ZE187K , 251586
¥ 30 min J5H 200 pL F- 96 FLEGFARAR H, FHEEAR X
W5 A 5 7E 765 nm Kb i WG E, DL AR 1R K MR
20% Na,CO; R NAKFR MEERZES A, UERE TR
R, SR FRR = R E FIR Y i e A
(mg GAE/g E),

1.3.4 3BHme3nE

SR FHRSRAER S €0 I S A i rp R 2 o 1
HR 0. 25 mIL 35 B BE (A FE 5 SSobi i bR o S A S
50 pL 5% NaNO, B4 ,6 min J5 1A 50 plLA0%
AICL, 4247, F 8 6 min J5HIIA 0.5 mL 4% NaOH
BN 0.5 mL ZEIB/K  $850 , & N 15 min 5 B
200 wL F 96 LG AR T EEAR GRS T 510 nm
AT AR A, FHZE 1R KA ALCL W B 7 1k
RISCAE R A, FE RSO A= A-A, &5
RN Ny 2 O B 2 S 5 B e AR U (mg QuE/g
E).

1.3.5 %4t 7E3me

K T LR P A T I A
HR 0.5 mL A BB FOR AR AL 5 3.5 mL BT
Ay 1% A SRR I (7, M 1,80, FCifil) R4, B
VA5 min J5 F 8 AR-1T W43 6 E BRI R R 7E
500 nm BUIRACAE . DLILES 2 R b b 2 i B ofE i
LR RN NI R G BB Y (mg
CE/gE)

1.3.6 DPPH - i5rh4e A

it DPPH - ()35 R g 77 52 560 01 X TORR - 4
W 7E A 7 rh B R AR BE T AR e 43 SR
50 L 7 R 258 R B AR S RTH E 25 150 pl
0.15 mM DPPH ¥ ( HEEBECHI) T 96 FLAEGFR AR
RA, #EEE RN 30 min J§F 517 nm JUIE(E
A TEBRRETEARX N

() = e LA
Ho A AR 50 WL 90% HIEEEAR Y
VAR R GAE s A, S DPPH - 45 i 9 FH B 1K
(14 SO A 8 B WOGAE 5 A, SRR AT DPPH 3543531
B 90% s Y Bt A0 B A4 ZR I OB AA L 1C,
H 475 bR 50% (1) F HR 2 i 75 28 B9 A i R (pe/
mL) .
1.3.7 Z#wAAsHaz"

ABTS™ - VEWRICE : 1EAAFRIL 38. 4 mg ABTS &
6.6 mg L HRARE , HAB KB €452 10 mL, =
Tk RN 12-16 b J5 FH H Fsqas 8 2034 W 7E 734 nm
MW SGE 0.7 £0.2,

T I 2 50 g AN [ R B2 A A0 it sl g 3%
535 200 pL R BEJ5 A9 ABTS - T = i s by
6 min, SR FHEEAR O 52 W AR R 4 734 nm (11
H, B LRSI RE I TR ARIA R (1) .
1.3.8 - ) &) ¥E B 0] & 14

Z: WRHT AT 5 19 J7 1 000 22 T A o oo 25
FEREGTERORE S o MKUCHR SO WL 7 B SI3E Tk
FARE & B BT R i B 50 wL PB(0.1 mM,pH 6.9) Hi
100 pL 0.1 U/mL a-# A58 (FH 0.1 M, pH
6.9 PB L&) T 96-fLAAR MR iR 5T,25 C i 10
min J5 /A 50 wL. 5 mM pNPG %% (0.1 M PB,pH
6.9 ') o 25 CN 5 min J5 T 405 nm P EAE
Ago o~ HEA R IS M 0 B A B0 R 0 B R

5
4@%ﬁ%<%)=<AC_A;1:§fS_A“

Ao R TR 50 WL 90% F R AR (1) 5 1
PR FR AR ; A, 4 o3 AT BV Bk 100 plL
0.1 M,pH 6.9 PB FefR iy [ I 14 F ML s A, Ko
PSR A B BV V43 B9 50 L 90% F i
1100 WL 0.1 M, pH 6.9 PB #1014 2
Feltlo 1Cs o a- RGO TS PEBLN B 50% Hf FF
T I RE B (pg/mL)

1.3.9 #¥EHH

AR E SATAT, A SR EE =K, 4
S8 + 47 R 2 (mean + SD) Fok. R
SPSS 17..0 % % K508 5 7 A 6V 53 7 01 7 22 4%
BF, P <0.05 F/m= bt i i BA B3 22 5, il Or-
igin 8. O BA X vk 5 A0 o R 1 2 1 PR
SRR P o i 2400 R T R 1 o A )

x100% (1)

x 100%




Vol. 30

gk ERAE ARIMEILLIE Fh XX T 22 AR5 5 1 S Yy 0 63 A oo ) 2 A A T 5 2 14 552 1 357

o HRTRI RS FE 1Y 1C, (A
2 HRE5SMW

2.1 BERGSESH

X JTCRR S B TR S MU AL S 5 B
AN 1 s Fl AT R JTOR 32 ) 28
FRBLALLIE AL S , T AL ZH A pH 2H 9 6L BT IR 5 5 53 5l
k1 307.92 F1288.08 pg QuE/mg E. , 55 FEA L,
SVHCHR o AR T 9. 88% F1 15.69% ,{H 5
ARG FE S AR HE , pH I FRARA & B0 & = 1
WEAMA(P>0.05), LBHEENEAE, SER A4 A
pH 21 %) 58l o & 5 R R, 4300 R 2. 28 R
84.35 wg QuE/mg E. , 58 JH AL 5 FE & Y BB
i L, B A S 0 R BT 99. 26% Al
70.72% o Lh ES55IRT, I AEE AL 2= BRI A B 4T
SET SR S R R IR R, B opH 5 K T
THALEGEOY 20, BRYEFREE T (pH 2.0) B EZRIL &9
FEXTEASE , (H 2 pH ph R AR Ay v 1 s X8 JTORR
) B A G AR R, FLA ) o 2 B R A
HABAR B A ). U, Burgos-Edwards 453 B,
R. magellanicum I R. punctatum $% B AIE TH
G BT S TR 11, 6% AHAE i A S B
i S B4 B R RE T 46.2% Hl 34. 1% 3 2k
FILZE R AILA R L 0O AR 50 1
K 23.04% F125.78% ') ; Cilla 254 45 11 | 77
T B e S | B SE R B -3 AL A 4 B
1o TE A AU Ak e H 5 1l BRI T 37% .38% AN
47% B,

L:; 400+ SR Test group
£ 777 ptis pH group
[=5)
5 *k
< 3004
ﬂgﬂ! =
b £
= 5
E Z 200

noids ct

100+

Total flavos
=

Bk ik B it
Original Oral Stomach Intestine

B 1 RSMEBUEL TR IS TR M IR BV S BB 2
BETW
Fig. 1  Changes of total flavonoids content in A. palmatum

leaves extract during in vitro simulated digestion
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during in vitro simulated digestion
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1 HSMEUH LIRS TURRHREUIEE DPPH - ABTS® - FUMH o M EHIRETEE LAY 1C,
Table 1 DPPH - and ABTS™ - scavenging ability and a-glucosidase inhibition of A. palmatum leaves extract during in vitro simulated
digestion

WLB Hed DPPH - ABTS” - P

Digestion phase Samples
1G5 f 1Cs, values ( pg/ml)
JF£ Original SLGZH Test group 38.07 £2.70 35.99 £0.58 10.55 £0.39
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pH 2 pH group 48.36+3.50" ** 34.16 +3.01 15.98 +0.58 **
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17.67 £0.67 **~

W3 Intestine SEHG4H Test group N.D.
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134.00 +6.59 " * * N. D.
118.89 1. 11" " " N.D.
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WF5E 2 W], 76 DPPH  ABTS? - S5 0U R S AL 80 3t
e, e AR R AT IO Y 1 P T I
TERL B I (LR Jr R IR T 24% ~ 54% F1 35%
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