%36 & 4 6 1k

ok bk X

22 4 Vol.36 No.6

2017 4 11 A Journal of Huazhong Agricultural University Nov. 2017,105~112
BYMERMENELESHMSE
SRR AT e 0y
T om BEAF WRE T O# KR4 B & KGR

P RAIKFEALAFFR/BLEDEDFHFTRETELLE, R IX 430070

FE ORI I A BT S B R X R 2

By i RPU AT R . 2R R SR Z WA

B AL OB RN A 0 OB AL E R A RIS L 25 2 B o B I BRAR 21.706.15.0 00 F0 3.3 00, 1 RV B AT AR TR 1Y
A mxt A T R, I BIR S L 28 £ B K Bk DPPH B i B (DPPH - ) fE 7 12 3 1758, i Bk ABTS H

M CABTS" « DREJ) 35 B, B pT AL RE 0 T8 B AR Ak s 3 m | 0 W 5 LT B ABTSY

« REJT WA A Hofth

PUAA G T TG WD 72 A 5 BRI A U A B2 00 T S I e S IR AT 5 £ T e R A A 3 T A R
. SE L BRI AL LA O8I0 A 05 25 20 1 o B S S AR 7.7 D0, O B 00 R B A 0 X HG A R R W I

W, ARG R 2B R S SEALRE T 5T Bk ABTST -

O s B Bk DPPH « 1 ABTS' -«
Hi5 % ABTS -
XA
hESES TS201.2; TS 272

25 Z Wy (tea polyphenols, TP) J& 4% v £ 50 W
ARG W) R AL G LA R SR B ) B EGCG
EGC.EC.C A K/ i By an B £ T 1R 5%, I 45 #
FEAEZ A T B H A SR BT AL TE S . X2 A
AR B AFTE T A8 38 W AE Ry — Fb KR e A AL ) 1
JIZ T SRR R TER S LUK B
AL SE UL 7 KB AR 28 Z B 88 2 &
AR EIEAS . BET 2k R R 3R T
MRt 2k 20 & bt e H 2 T
i T A %ok 5% 22 1 T A A P B 2T

PR I A 22 LU 1 B2 2 i 4 B
Yok &, 10 Tenore 555 W58 kK LA S M40 8 W T
OIG 25 2 W E B 50 K A B VR A RS 55 S
HE R B, Shim &M B 5T 2% 0 H2 B A 40
AL G 25 2 B & 58 8 3 PR AR, Record 4557 & B
FIT AL E LG 28 2 AU & BT,
(IR =N A AR T SRR S N S R e e
Vo Fr G IR WY 5 2 sl 2 155 400 TH Ak vh 2% 22 19 B 6 10 4
KU H L BA Y S B LA

Yo BT . 2017-02-16
FAEWH . bk m AR 5 3% %1 (2662017PY054)

fiE 1w R W Bk DPPH « A8 T W A8 1k

AE 7 B 5 10 P EUIL RE ) T0 B R s SO e v R B AR WY S
FE 3 S0 25 S M A D) 5 1 A A 5 TR S AR TR R T ) AR

ARZW: BYHRR BLE L BHEALREST; DPPH A didE; ABTS A 2k

MHFRIRES A

XEHE  1000-2421(2017)06-0105-08

it B b A 2 AE B W W rh By & s R AR TE k.
1 255 1 B2 W i RO 1) 1 93 388 22 5 %k T R 448 7 5%
Z W 2 B A S 1Y & 5 R AR T PR R AR b, T
RE 23 A — E BYSZ A 5 o — 5 THT 24 HiA O & 4 5L 5 X
B A28 22 1 & i Mo bt S8 A0 P 52 el 9 B 5 A XoF
B, I AT LA 22 1 S BF 5 % 42, 3 3 A 4
AR i 38T A R 9 2% 22 T AT RS Y A
KBt A AT T 0 AR Ak TR B L R FH 2R 5 RIAL TE B L
WO A R A6 IR R0 £ T 55 5 b £ 0 36 5 9 i) A 9 3
XA B T A 2% 22 W o 2 e e B AR T M 1 5
DL ISR WS40 M T T A X6 25 22 W el o 1 1 5 W) S
A0 WIALTE A A5 5 A B W L 5T O3 ) S Ok 2 Wy A
P Xof T A R P 1 5 0, DT Ry i — AP R 2R &
53 o N A £ 08 A I 280 M G5 37 (R 24 T i 4 £k
HitZ%

1T #HR57TE

1.1 #HRGRFI 58
DRI R, KBy (=98% , TP, 24l B 24

T HgL A WFFE T AN T 5 255 . E-mail: 535571747@qq.com
BEES . Bt Wb BBz, P07 1 250 A2 ZOR N T.. E-mail: yangxp@mail.hzau.edu.cn



106

bl k% R

% 36 &

M By A BR A D 5 AR 4 05 D B LB AT R
& 8 e K D SR B T

2) FEH . B HE A (Pepsin 1 3 000) Fl 48
BB . Biosharp 23w ; G A EH 1, 1- 2R -2
F P (DPPH,BR) Fil 2, 21k & - X-3- 2, Fk 7 Ff- g mke
Whk-6-Rf R — i Eh (ABTS, 98 %), b it I8 i A= Wy Bl 4%
AR IRV (10 77 U/ Fl 2,4, 6- =Nk e 3L =
W (TPTZ,99 %) , L ifg Bl T A Ab B2 B A5 B A
Al s L L 2 45 T b AR A PR A 5 v 3 R 4
oAt 3500 ¥ Ry 43 A

3) FEAULS . 722N BN UL O EE T, i
AR R AR AT BR 2 7] 5 HH-6 55050 548 iR K R 8 [
AEr e A BR A 7] IS RDD3 # & =0 fH R % e, %6
[H Crystal 23 #] ; TDL-5-A BB O ML, B2 =Rl
E IR
12 HmaE

W Bt B 2V MTE M WAL IR 20 R . MK
it HE A R OB SR AR IR bR o S L AE R
PRBR 10 mL B3 A FE & b iR m — 2 i 5
BT BN R 4 5 HETE R R om A 7 mL Ak 5E
¥y.2 mL 8.3 mL 44%.0.4 g FrEERR A 0.6 ¢
FIRDBE 25 A —E R B 75 18K, BRI A 0.04 ¢
AW, N B 2RI AW DL B Y B Y
A AL FE R 70% L& Rk 20% (IR B 4y
BO A 30 % R BO P EEIR 400 (BT i 47
BO R AR BE 6 %0 (T 47 B0 . LLEli A £ B R
HARTHAEFE
1.3 WHUEKERS &

DATHBRECH . KA Huar 5 007, &
ST AR AT 4 SO T IR SE lC AR R L T
B 17 JEBCR IE . BN . B R R LR R
B 0.5 ¢.0.6 g.100 mL, IB& 4], I
pH % 1.340.2, #4817 0 . R R IR 15 i
+ AR EW A R 1.8 2.0.3 g.100 mL, B &
51,3008 pH & 8.1+0.2, BRIV % A0 EE AR
W h 6.0 g.100 mL, BG4, H pH &
8.240.2,

OB E AL AR, 18 10 mL _E R AR F 4
SIMA 20 mL B4 E W, B TE R AR 2% 37 °C .
100 r/min Z ¥ 2.0 h J5 K 0L AL T B T oK b 4l
A G . 15~20 min J5 4 500 r/min &0 10 min,
R T A 2 M L A A TE L ZE D
JE WO BE L 4 51 LA 1 B MR TE 2k 2 T B B T

B ALEE 2 L, F DO BR AL S T R B SR A
B 0 2 5 A 1 A 5

D A R R AL WA E BT Ak
W, % 1.0 mol/L NaHCO, i pH & 6.04+0.2,4%
JE A 30 mL B (20 mL K48+ 45 W W R
10 mL BT IR A 350 J5 & 1 1H IRk 5 4 b
37 °C,100 r/min 2% 2.0 h, FR¥ I 04 10 W& Tk
WA AL B TS .4 500 r/min 5.0 10 min, B E R
FHF 005 2% 2 W it B T SR ia M . 8
JEIE B LA VB AR 2 i B E W
THALFE St T BRASE UL 1 W e ) 3k 0 A B 4
) 285 S i 8 1 5
14 FEHMEEWNE

ZMEKE GB/T 83132008 Ml &, 2241 W &
TR e - B A o i 2 25 SRR N R R 2
MY FEE TR E (2.2 GAE/g TP,
1.5 MEALFEMNE

D B bt &AL BE J1. R A FRAP 3% gt
TPTZ J% B Wi: 10 mmol/L TPTZ ¥ W (] 40
mmol/L HCI ¥ E %) .20 mmol/L &A% .
0.3 mol/L [ MR #4 2% vh % W (pH 3.6) IR B 1L
1:1:101RA), T 37 CHEEAKME 10~15 min 5
T R 5 W0 T BURG BRI 100 L, iMA 3.0 mL
TPTZ R ,37 CKIE 30 min, T 593 nm A0
Wt B, DL TE Mk (0.2,0.4,0.6,0.8,1.0
mmol/ L) B B2 0 Bk 2% il br o it £2 . FF i 1 S 4T
AALRE T (FRAP) R R BB s 5 Z A 24 T Fe™”
B T B & . mmol Fe’™ /g TP,

2)DPPH - {§ Rk ). =% Blois™ 19 J7 ikl
FE . BC2.0 mL RV, WA 2.0 mL DPPH 2 %
W HEA) JE = iR T WAL F#E 30 min, T 517 nm ALl
FEWIEIE (A LD s[RI E 2.0 mL FFI 5 2.0 mL
95 %6 WV IR A3 VR P R D' B8 CA ) s DAHE R A T ViR
S GE B S0 I A2 2.0 mL FE A F S 2.0 mL
DPPH & B W A W 6 (A, i Tt
% DPPH - 5B %,
DPPH « iEEF=[ A, — (A, —A ) ]/A,; X 100%

DL ) J5 5 e B (3.5.10,15.20 pg/mL) HL IR
I T2 110 35 3% 23 A G\ Bl e YR I 7 k2 Oy A N 44 il b
HERN 2R 25 R 3R IR O B v 45 22 B A Y T 00 il R 1
i (g),g VCE/g TP,

3)ABTS" - WHBRAE 1. MG Re 5 F Thai-
pong JEU Y RS AT A, AR, ABTS i



%6 B

Fiii A BT BN AR BT AL R 22 B e S 0 SR A T A ) R R

W 7.0 mmol ABTS /KW 5 2.45 mmol i i i@
P DR 1 1 IRAHS) A #E 16 h LU
b ABTS 5 i W - HUf# %5 R 95 % & 5 %5 W
B R B AE 734 nm b B W OEAE R 0.70+0.05,
5 BURR BERE S 200 L, JIA 3.0 mL ABTS 2
LY, B AR S B 1.0 hJ 7E 734 nm &b T E WOk
. ABTS « iEBRFE=(A, —A,)/A,X100%,
Hor, Ay 28 R R IR O (E s AL D RE Y IR
JGH .

PUAS[A] Jo 8 € B (0,16.32.48.,64.80 pg/mL)
BUIR IR (475 B 232 N Tk, B0 I 1l 1R Ak 32 O i 4 s
il A 1 4R L 25 3R R O B 5E A% 2 T A XY T IR I
MR & (g) g VCE/g TP,

1.6 HIFESH

FPAERBI N 3 R EE SR ERR 2+ S,
s A SPSS 19.0 4  # One-way ANOVA 43
Mr il ad LSD £ 56 #E 47 4L 0] 4. P <<0.05 Fon 22

B —E
SEE,

2 HBREHH

BREBMELN X ESHEENZ M
HI 1 Al 2 2 B 22 ad AU M TH A s
R EREM, RS A s A R
REAR T 10,400, B4 1 16 Jm J6 & & 3% Bk T
41700 R W] B E T A AR L 28 2 X
i 8B Sy ST T A R R X BN AR E
22 RYMERMEMEHELESHSENHIT
T 1 Al AN ()£ 3 5 o el 45 2k 2 B L A
FREALL 18 M 1 A 0 G5 B R WA AR 2 S . oL A
5 A T A 0 P i 4 9 i) S S T A AL
B R 2 2 B & B B B AR, A A 1R A0 A R
T3 AL AR S A i B IS 5 2R 1
R RS 3 T S A T AR S 2R 2 A R Y R
R AP | DB LW A T A5 o0 £ P ik 9 5 T X 2%
Z BB AR FEE AR RN B3 X R AT
o3 W) FE O BE A8 3 R R 2R 2 W A B AUL i T AR

21

0.80r O #5448 11154k Simulated gastric digestion
a 4 W B 1k Simulated intestinal digestion
" b b b )
< 0.60f C
=
L d
e .
3]5:{[]‘ % 0.40F b b b b .
N =2
¥ g
=
S 0.20F
0.00 N ™ S bt g P . N 9N
A ferpe PP TP+APAEIR TP+ TP+ I TP+IfLIER TP+

Non-digestion
TP acid

TP+Citric

TP+ TP+ TP+ i
Sucrose Soybean  Gelatinized TP+
oil starch Milk

Y ILT Food matrixes

& R R NG FRE R R TE 0.05 K -3k 8 3 Pk 2% 5 (P <C0.05) Different lowercase alphabets represented significant difference at 0.05
levels; AL TP: A& L1 E 7 14 AL AL B9 TP #£ 5 TP without simulated digestion; TP: 28 4l H WL )5 19 TP 5L TP after
simulated digestion; TP+ R/ 1100 Wl /£ il /WAL VE 0 / 4 05 . 2% 22 B3 43 331 5 A A W/ 10 0 /60 T 3ot/ 80 A1 0 b / 4 103 3 A A 4
WAL IE B9 TP &£, TP after simulated digestion with presence of citric acid/sucrose/ soybean oil/ gelatinized starch/milk. T [d] The

same as below.
1
Fig.1

1T AR R

5525 Z2 By B AR B T Ak L AR 5 R AR DE A A
THMS A Z WA R E H G R 2B 2o
SR ERALT 21.7% . 15.0% 1 3.3% ., S Ll

HEAYERMENERELEZSHAIENEMN

Effects of coexistence food matrixes on the contents of tea polyphenols after simulated digestion

MU I £l 1L 28 05 5 2 22 By SR A B T AL
KL Emp ERALT 7.7% ., G55 RW B IH
WA —E L LG T A4 05 WAL U B LA KR 3
53 )5 2% 22 1 S AT AL I X S 22 W e i S



108

bl k% R

% 36 &

23 AMERMNEMNERELESHRELEY
B % M

D&Yy 3 0 55 2 W Sht S AL BE I RS2 . i
2 AL A W 2 RS i A S B P Ak
R (FRAP) ¥ E K., REZMmAakil 8 iHiE
H FRAP & % &K T 5.4% . 5% 8 7 3 1k J5 H
FRAP B E AR T 56.9% . R AL Z WA 48015 1 1
J&G 1) FRAP BB AR TE L E W 65 1 FRAP, X 5
B L G A 2 & i AR 3 — 80 I 2 2
Ty 22 1o R UL b i L B o 0 AR Al B T B AT
PR R

Kl 2 R, AN & 2 T 5 4% 2 B 2L A7 R4

20.0r
I 4 a
=Z 15.0F b b
: <
25
£ ©
S5 b
ST 10.0F
dm <
S
® g c
Re  5.0f
0.0———= ™ T
A fere TP TP+ IR
Non-digestion TP+Citric
TP acid

X FRAP W52 0 7775 26 7. BLHL B AL S . 1)
AU VE K93 0 A 405 (0 8 Jn 43 ) . 35 380 T 2% £ 1 FRAP
A BEEARR 3 0 T Ay 62 1R 1 B0 R D il o X 25 22
T FRAP WA 35 52 W B0 T AL )5 . A s e 1
TN BV R T A Z W) FRAP B9 FEAC, 43 5148 I i
WO I AL B B A0 A W i XSS 2 B FRAP
WA B, WA 2 iR, 52320 el
THAGAE LU AL V8 A R 2 7% 5 2% 22 T JLAE AL
fbJ5 . 25 2 W FRAP 43 5l & 3 FEAR T 13.5% 1
16.3% s SR LW B HAL L FERS XL
My e A B A IH AL 5 . 25 2 ) FRAP W 3 17
48.3%.

O Bl H 151k Simulated gastric digestion
B B AL Simulated intestinal digestion

b b

TP+FIRPME TP+l TP+HIfLTENS TP+

TP+ TP+ TP+ 44
Sucrose Soybean  Gelatinized TP+
oil starch Milk

YR Food matrixes

& 2

HERYVERMELMEU RSB AR LR IHIE

Fig.2 Effects of coexistence food matrixes on FRAPs of tea polyphenols after simulated digestion
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Effects of food matrix on content and antioxidant activity of

tea polyphenols during simulated gastrointestinal digestion

WANG Rui CHEN Bowei YANG Xiaoping WANG Yan
SONG Xiaowei HUANG Xin YIN Jiaya

College of Horticulture and Forestry Science s Huazhong Agricultural University/
Key Laboratory of Horticultural Plant Biology sMinistry of Education ,Wuhan 430070 ,China

Abstract  Simulated gastric intestinal digestion model was used to evaluate effects of food matrixes
on the contents and antioxidant activities of tea polyphenols in wvitro.Results showed that adding milk,
gelatinized starch and soybean oil significantly decreased content of tea polyphenols by 21.7%,15.0%
and 3.3% , respectively. Comparing tea polyphenols after simulated gastric digestion,adding sucrose or
citric acid had no influence on its content. DPPH - radical scavenging capacity of tea polyphenols signifi-
cantly increased and ABTS™ « radical scavenging capacity significantly decreased after adding citric acid,
with no changes of the total antioxidant capacity. ABTS" « radical scavenging capacity of tea polyphenols
significantly decreased after adding sucrose.Other antioxidant activities had no changes. The antioxidant
activities of tea polyphenols were significantly reduced after adding gelatinized starch or milk.Soybean oil
had no influences on its antioxidant activities.Comparing with tea polyphenols after simulated gastroin-
testinal digestion,adding milk significantly decreased contents of tea polyphenols by 7.7% and adding
others had no influence. The total antioxidant capacity and ABTS" ¢ radical scavenging capacity of tea
polyphenols significantly increased after adding citric acid. DPPH « radical scavenging capacity had no
change.DPPH « and ABTS" « radical scavenging capacity of tea polyphenols significantly increased after
adding soybean oil,with total antioxidant capacity of no change. ABTS" « radical scavenging capacity of
tea polyphenols significantly increased after adding gelatinized starch or milk,with other antioxidant ac-
tivities of no changes.The antioxidant activities of tea polyphenols had no changes after adding sucrose.

Keywords tea polyphenols; food matrixes; simulated gastrointestinal digestion; total antioxidant

capacity; DPPH « ; ABTS"
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