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AR SCRL KK R 18 Ry DRk ] A R OR AT K
FEXT AR B HAR M T A R B 8 43 (1
22 i o 5 e e s o (T £ R S R =W E S B
W HE J1 (ORAC) MG b , BF 55 A [ pHL {8 AT
75 2% R RAR 3R R 25 4 R S Ak T 1 1 S
M S EA B AR P I ORI SR R ) R TR
B SL A

1 MRERE
1.1 MRS 0EE

FOKE AR, At &l A H AR A
il Bl P 2K i (=400 000 DU/g) P MR i (=
1 600 AU/g) , £ 35FHE W w4 & 5 B & A (=250
units/mg) & 5 T BKER R £ (AAPH) Fluores-
cein (PEICFE R 43 F m b v i Trolox (7K % PE
e E) NS g, 35 [ Sigma 2 A ; PR
H i (=250 NFU/mg) , 3% [ Solarbio 23 7] ; £ M |
=M O RIS ai g 55 F Fisher A #]

HH-4 %5 18 K /s 59, 38 5 0 LA PR 2>
") ;FE20K 7 pH 3t i HH R -FE R 2 0 A
KQ-250F i 7 il Ik 7 e , B Ll i M A5 A8 A R
F) ;Phenom Prox 17434 L+ W45 ,FEI 2 Al ;
J-810 5 — 454X, 35 [ Jasco /A F] ;LC-20A =%
WAL, HZ Shimadzu A A ;Spectra MR £
UIRemiAnAL, 3218 Dynex 23 A ;SpectraMax i3x £
Uit sgbnAl , 36 E MD 2 H
1.2 REHZE
1.2.1 KORMRERAMHI4  FRE 500 ¢ KoK E
¥, W TZREAKT, BT 50 CKRIB R,
NaOH ¥ # (0.1 mol/L) ¥ pH {1875 = 8.5, k)5
PEAT B8P K A AR BE 2 b, i LA 2 500
units/g JFURHN S B ERR (0.1 mol/L ) /K fift ik
pH E 5 6.0, 4k 22 H v 2 1l e e, Jon gt
L 3 000 units/g J5RE A S % B E IR 2 h, A
i 2 0.1 mol/L i HCI F1 NaOH ¥ 5 7K it i pH
{8, pH (EORFEAAS B 50 BORE K STk 7K
W AT KR 10 min, SRR H B =R E L, B O
J175 6 000xg, &0 I [E] 24 10 min, 2.0 58 8
W, AL A 200 nm (1 i % B8 0 8, P O O
TR AR 43 F 5 R 1000 u (68 B AR 08 6
DR R A TR VR T A5 B FORIR R OB

122 MREWNE R 1.2 g ORI K,
B FACKH FORARR KB HI 2 6 4 20 mL Jit it vk
£ 10 mg/mL B K KA SR RV W, K 43 1) il
BRI (25 °C) A I 30,40,60,80,100 C/K B4
HEFKE 20 ZJ5 B EEE, 51T 1
o g A3 A B A TE A ORAC (R ED,

1.2.3 R BEE I E B 6 3 50 mL 2504,
SRMNFREL 0.1 g ROKRMRAK T 8508 3 i T 7%
K, FH AR R (1 mol/L) Al NaOH %5 ¥ (1 mol/L)
¥ 58 FORME R W) pH EAR A A 2,46,
8,10, 734 1 B R FE 91 i pH {H , 1E Ry xd BR, SR Jm
HENMERFT 10 mL, FHEAFERE R 10
mg/mL, SR J5 7 37 CARIE S5 T K 2 h, FHilEAT
Gy B A B AR ORAC &,
1.2.4 RSN A 1

1.24.1 HEAMIFHA 50 S g ROKKER
BEAT 0.2 ¢ NaCl, %l T 280K d, HWE R 1
mol/L iR Ks pH HIH 5 2.0, 7E 37 C/KIE 5
HFARBRZ, FMA 0.05g HEMAMM, Wikl
h, T4 46 58 B K 15 R E AR 100 °CHl 7K i K il
10 min, ¥4 755 pH {E 4 7.5, % % #] 20 mL, T & ¥
FER 10 mg/mL, 5 8 1B A0 AL 38 58 5L 76 X
Hit A1y F a0 An | B a6 A ORAC {E
FERI

1242 JBEEAMIHEA  BIFRES g KOKMRER
IR 0.68 g KH,PO,, % it T2 1K b FHV Ry 1
mol/L 1) NaOH % WK pH fEHIH Y R 7.5, 78 37 C
KW AT AR R Z), SRIESLEI 0.05 ¢ BEEE
it I A6 4 T Ak 58 B0IS 4 1 TROR TR Bk K v Th K
fif} 10 min, & %% 2] 20 mL, i & ¥ &5 10 mg/mL,
i B 1 A b A B 58 U AT A T B R AR
] 0563 A1 ORAC {E I 25,

1243 HEAMIEASFEEAMEA  HE
1.2.4.1 W77 04T B 8 R AL I K B )
FHHE N 1 mol/L 1) NaOH % WOKE pH B I/ 5
7.5, 37 COKW %M N KW FZ), 8% J5 50 BV
0.05 g 2R G TE AL 4 b, 18 Ak 52 IR K I8 WO E
TEIB K H K 10 min, 2 & 3] 20 mL, 52 ik &
K10 mg/mlL, RV, DAAS A3 Ak B 0 5 o 7 R
X HE B R AL P TR AR T A A B
X HFEAT o F BE oA L 18 063 R ORAC 1H
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1.2.5 AR aAmie 8 RO & RO/ A
JBE A3 kAT 43 - B A A . WA O
K= N 45:55:0.1 (RFR L), (A4,
TSKgel G2000 SWXL 300 mmx7.8 mm; ¥ii# :0.5
mL/min; B 5 B 1.0 mg/mL; FEFE R AL .10
s G2 I 85+ 58 ARSI % 5 A5 I K 220 nm ;AL -
30 °C, K E A RO FLAE 0.2 m (23R DU 3R £ 45 08
JEEE 0, SR ML AT B Aot 6 o AFDRT o3 T R
HEML LR CAR- 2 HR-0 38R . 4
RIR - L AR -1 AR K = W2 AT DA G A 40 i 8 3%
C EC AL 0.001 g/mL BRI,

1.2.6 B ESCREHAHE AR =650 &
B OB W 0.25 mg/mL) (9 18 — (6561 | % T
BKAH, WENSECHEK 0.2 0m, 5 2.0
nm, Y3 75 Fl 185~260 nm, A4 # & 200 nm/min.,
Jir ey 5 A B A o ) O T R 2 2 R 1 R
JCTE  FEEH Jasco BRAFHEAH 21 0 B8 54 6 Ry R R
W [ 2 ()11,

1.2.7 ORAC fH WM E  #4 25 pL #F i ¥ W1
100 L /9 0.8 pmol/L % )t 4 7 7 Fluorescein &
GF 96 fLbr, SRIFIMA 75 pL ALK E W
AAPH (150 mmol/L) , it Ry il 0 20 . 4K J5 I 25 plL
2 e B 6 B 1 Trolox A5 i (6.25,12.5,25,50,
100,250,500 pmol/L) % il #r i il 2, ] 25 L %
iR 52 WP (pH = 7.4,75 mmol/L) Y 2 25 FH X I 7
37 CFWEH 20 min, i J5 S GEEBR A 2, H
KR 485 nm, &SI R 530 nm, &0 2 B
6] 9 150 min, £ & 2 min M2 1 ¥k, [FF LR
ZE A AAPH VR A F IR LURE S FAR v 5 1
96 AR Hh 2 i R4 1 L LRI SRR A 9 ORAC

B, B 245 R wmol/g Trolox FrR!,
1.3 ¥IEAE

R TATIE 3 Wk, RIREE R 7
H bR 1fE 227 %R, R SPSS 20.0 K A4 X i 46 54
P& I 475007, Duncanges PE77 - 2480 2 0] I 25 1
2255141, P<0.05 KRR 2257 B3, P>0.05 Fox 22 5
AN I Origin 8.0 FAEAER

2 ZBR55W

21 BEWNAKBEEBEREHMTMRESLEENR
Vg

211 SrFRiaE s RORAR R IR 4 57 % i
(25°C) LI 30,40,60,80,100 CE&FF K 2h
o, AT RE g 1 iR, TRIAEH, Kok
MR RR 220 T /MW KB, H/hF 1000
u o F R B A5 A 90% LA L, A SE I 5T 4
o3 HE K/ 45 6 R B BRI A APk 38 59, 55
TR E BN IR AT MG , IF H KB
() S SR AR S B H — B 7E 20 DA, B, DA
SrFIRECRER, KRR MOR BA P A T P
TP, EARTRNRE R KW 2 h 5, &40 F IR
2 B ROR AR SR AR L AR AR /N, SRR
/NF 1000 u 43 T EE A R OR AR B IR i R AR
%Ay, Forp K53 RORAR R K 3+ o i 4 v
fE 480 u 247, 5 25 CA& M T AH L, B A 2T
3.07% ., #4b B 35 B AR K K AR R K /Y 78
2 000~3 000 u,3 000~5 000 u F1>5 000 u 71 Fl P
1 43 J i (P<0.05) , i & 2 5 <150 u 3 [l N 1Y
43 F i (P<0.05) , SR 10 % Vi FBl 72 1 000~2 000 u,
150~1 000 u,1 000 u LAF &3t FI 34 43+ i it G
R (P>0.05) 3% 3 W TE KOKAR SR Ao T3

1 FREBETAREEKHSFRESH

Table 1 Molecular weight distribution of rice oligopeptides at different temperatures
-9 4] 2T RED A%
C >5000u  3000~5000u 2000~3000u 1000~2000u 150~1 000 u <150 u <1000 u ¥t EH TR E/
25 0.02+0.01* 030+0.03* 1.20+0.04* 7.95+0.14* 83.35+0.83* 7.19x0.11' 90.54 +£0.93* 488.28 + 13.24*
30 0.01 £0.00> 0.28 £0.02* 1.18+0.06" 7.89 +0.24* 83.48 +1.03* 7.16 £0.17* 90.64 +1.02* 485.89 £ 16.11°
40 0.01 £0.00" 0.27 £0.02*" 1.15+£0.09° 7.75+£0.20" 83.16 £2.46" 7.66 +0.07° 90.83 +2.42* 480.76 = 10.04*
60 0.01 £0.00> 0.27+0.02* 1.16+0.05* 7.84£0.23* 83.42+0.47° 7.30+0.20° 90.72 £ 0.64* 484.25 + 14.60°
80 0.01 £0.00" 0.24 £0.01* 1.10+0.07* 7.74£0.10* 82.88+0.34* 8.03 £0.16" 90.91 £0.33* 479.38 £ 8.71*
100 0.00+0.01° 0.20+0.02° 1.01 £0.09* 7.65+0.11* 82.72+1.39* 843 +£0.18 91.15+1.22* 473.27 +17.91*

R EIEUE EAR PR F R 25 5 83 (P<0.05) , F R R 268 22 AR .35 (P>0.05) ; TR,
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R U DR 20 LA 23 o3 A B 52 A/ . 3X S R
5 SV N ()R B 2% A X KA 3R ik 1 FA RS g
PESZ WA A 25 AR R, A5 0 7 IR PR X441
Jo 5 DX 0] B e K AR SR IR ) 5 LA AT 2R Y &5
W

212 ZREE SPCEDIRE, TR 2
B R AR WIS AT A AT PR R
W, Bk — 2P R RORAR IR IRAE A R T A — 24k
AT o007 o BRI R ESH s | 2 fd ] — (0 1%
LB A R 55 kAR O B A A
Br, SEHT H IORMC R B 2544 1) o B2 E |
T B-h& . AT B4 S B A A KL
Gt ry e BT s AN R EE A B Y DR OK AT 2R
R FE I 48 AP X190 nm B A7 — B0 | 7 8 %5 4
[X 225 nm ffiEH —1EWE ., 525 C&UE M,
40 CF IR A [ — o 6is B el K, ik
2 A1 B AT R BT B Lo i) e v, LR AN L
il - a-1RNE CEAT BT . AN IR
X ROKAR SR K 1 = 9 25 4 0 H 2 P17 5K g-Hr
B B A RIS RN A ity L A9 R A R e AR AR AN
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K, 5 25 CHM T, B 1.24%, AIF
T IORMR IR — R R & %% (P>
0.05), HJsUH al fE 2 5 8 H A L, IR0 45 1
S g B R HAY IR — G A b AR A
AT R PRABURR B BT A R, R HE A A R
IR HIAR /NS

x2 ARBETARBERN_-KEN

Table 2 Secondary structures of rice oligopeptides at different temperatures

- A1 1%

BRIC ™ FHRB-HE AR B-drd B—#t RALM K v
25 8.31 £0.10° 3.82 £0.13* 48.33 £ 1.17¢ 1891 = 1.10° 2942 + 1.14*
30 8.32 +0.03* 3.81 £0.12* 48.04 = 0.92* 19.03 £ 0.71* 29.50 + 0.55¢
40 8.29 +0.11° 3.83 = 0.06° 47.70 = 1.24° 19.04 £ 0.97¢ 29.72 £ 1.95*
60 8.30 = 0.02¢ 3.84 + 0.08" 48.41 + 0.55° 1893 +1.17¢ 29.40 = 0.56*
80 8.28 £ 0.10° 3.81 £0.16° 48.33 £ 0.43* 18.92 + 1.30* 2943 + 1.61*
100 8.31 £0.21* 3.80 +0.16* 48.23 + 1.44° 18.93 + 1.87* 29.52 £ 0.72¢

2.1.3 A A MEWIRET A H R ICRE

(Oxygen radical absorbance capacity, ORAC) &Ky
T 48 Ak BE T 98 55 B9 — > 48 B5 , ORAC {i
e, DU T PR B, AN [R]R BE Trolox Fn W AY
VWL AN 2 FR o &35 AN R R
N, RORAEER KA ORAC fE UL 3, N hn] LUE
i ORAC {H Fifi % i & TF i 2 55 Th s 5 B B
#,40 °C'F ORAC fH } (1 084.78 + 31.60) wmol/g,
B T HERE T # ORAC {H(P<0.05), 5 25
°CF A L (884.42 + 27.17 ) wmol/g, Bt & AL 7% 1 $2

T 22.65% . X Al BESE BT UL I T AR AL B gl AR
T RKARIR R A G540 S 25 Rk 2, Yo T A% 5
Pl aE gy, dEWAE [ AR R B2k, T
ORAC fEH}E N, X5 40 CF R AKAMLE KA g4k
FAEAL—50, HAYEE T ,ORAC (EEFRFE 805.14~
890.88 wmol/g Z I8l , A . % 1221k (P>0.05) , 1
HH A e 35 BB P AR TR R R R A, IORAIRER
JHRC 14 35 A 7 Stk Ak ) AR IS, AT 6 75
b BT AT E AR TE M S BN 1R 0E — S
WF5E T kb # (20,40,60,80, 100 °C ) %} 3 & &
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F KPR PR B2, 25 R S A 58— 25, B
I A T e, e HR IR SR AR P S T i
18,40 CFHUA L TE PERR SR L DI £ 0 A2 7 b Ak

—=— 0 pmoL/L
—e—6.25 umoL/L
—&—12.5 pmoL/L|
—v— 25 pumoL/L
—<— 50 pumoL/L
—— 100 pmoL/L
——250 pmoL/L
—*— 500 pumoL/L

XS GAE
Relative fluorescence value

0.0 e e
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s [
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B 2 FRERE Trolox KI3h A5 3R #h &
Fig.2 Dynamic fluorescence attenuation curve

of Trolox at different concentrations
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221 GFEEsS A ROKRMRERIKFEY) Ih pH A
DL K pH {E43 %18 2,4,6,8,10 fU 54 F, £ 37
CAKIWE 2 h, 155+ i o A i Sl a3k 3 B
INo TEARIE pH B SR 45443 Jog 3 Bl K
KA R K A2 AR AR /N, /T 1000 u 43 F 5T 2 1Y
RKARR S I 91% A7, Hidp Kk
KARRARA 5> F B L ThAE 480 u 247, B AEAS
#d 2.52%, pH H R 10 B KKAR R K (14 43 F 5

PR A UL BRI RO AR SR I 9 R R AR
A F) T HAEPORHIN T3 A bR S JRURMEE T

1200 |

-1

1000

800

ORAC fH
ORAC value/pmol - g

600

400

200

25 30 40 60 80
i g
Temperature/C
TE AN B R AN R 21 2 0] 22 57 i 3 (P < 0.05) A Rl 52 Bk
IRZEFAN B (P>0.05); FEF,

100

B3 AEEETAXKEREKN ORAC &
Fig.3 ORAC values of rice oligopeptides

at different temperatures

i, 78 2000~3 000 u JuE N & &S5 HE pHE
S FAREER(P<0.05), 5HE pH HEEAMH
A, 78 pH 2 Fl pH 10 508 T, JORMER IRy &
Y10 i AR AR RS, 3K 2 BH 5 98 15 B 24 1% %o
KRR R R e M — & 52, 0 T e v 7 sk
B R R FI SRR B . 25 BT iR RORMR R IR B A 4
Ui pH Fo M | ik 5 A BCE RIS N [ IR
78 N N NS /N 7% e R/ 0 R = R i R AR e
GERARAL Wi SR IFE ORI IR IR e 1 i BIF 58
r 15 AH R 258

x3 ARPpHETARBERERNSG FRESH
Table 3 Molecular weight distribution of rice oligopeptides at different pH values
2F R E L H %
pH 14 3 000~ 2 000~ 1 000~ . ¥ 5T
>5 000 u 150~1 000 u <150 u <1000 u & it
5000 u 3000 u 2000 u JR %
8 0.01 £0.000 0.29+0.02* 1.19+0.100 7.88+0.18" 83.81 £1.91* 6.83+0.37" 90.63 £2.28" 486.40 + 13.66"
2 0.01+0.00* 0.26+0.02* 1.16+0.06® 7.73£0.19* 83.30+0.38" 7.54 +0.31" 90.84 +0.28" 479.43 + 11.23"
4 0.01 £0.00* 028 £0.01* 1.18 £0.03* 7.83 £0.09* 83.40 +2.58a 7.30 £0.23* 90.70 + 1.55*  483.18 +9.03*
6 0.00+0.00" 0.27+0.01" 1.18+0.01* 7.87+0.12* 83.95+1.99"° 6.72+0.12" 90.67 +2.00" 485.81 + 12.10"
8 0.01+0.000 0.29+0.01" 1.21+0.02* 7.96+0.17* 83.51 £0.93* 7.01 £1.07" 90.52 + 1.09*  488.14 + 8.23"
10 0.01 £0.00" 0.21 £0.02" 1.06 £0.06" 7.68 £0.39" 83.19 £ 1.84* 7.85+£0.06" 91.04 £1.84* 474.16 £ 18.17°
222 ZHEH OR[E pHAE FARKMRRRME 2, AE pH (A T ROKAK SR Ik 78 5 4 X 190

TAOGIE AR I 4 PR, SRR ERER —

nm wjﬁﬁ

—fng,

TEIL 2 AP X 225 nm fiEA —
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1 55060 BEAH EG , ANTR] pH AT RORARER K 190
nm A GRS I 225 nm AL ) TF W s A 15,
Horp pH 4 FWARE kg g nk 2, kR
4 AT, A SO AT BT S A B
HPRAIN G B-5 M1 a—180E , P17 B-
P&, AR pH E N IORALR IR R 451 L)
Fi A AR Ak, Hoh o= U858 P AT BT & AN R
W #h A I 25 52 T (P<0.05) , AT RE & Ik 1 L&
T o AR R A A AR I G AR A KA B A
N RASNI T R, — R R TR R
G2 RNZE RO SR 5 0 B AL A L, AR Ab N 8
10.88% ., KL, A[E pHAE T, KOKALER Ik 9 45

i
Circular dichroism/mdeg

\

N
190 200 210 220 230 240 250 260 270
IS
Wavelength/nm

B4 AEpHETAKRRERNE - BRELH

Fig.4 Circular dichroism spectrum of rice oligopeptides

at different pH values

x4 ARPpHETARBERRHZ-HEN

Table 4 Secondary structures of rice oligopeptides at different pH values

Yo 1 /%
pH 4 a—R ik FAFRBIR  AFAR A B4k 7o RALM K
*F 8 8.32 + 0.05% 3.82 +0.13 4834 + 1.14° 18.92 + 1.39" 29.40 + 1.43
834 + 0.17% 3.83 + 0.15° 46.83 + 1.53% 19.14 + 0.43* 30.02 + 2.75°
8.18 + 0.04" 3.82 £0.17° 45.17 + 0.89" 19.23 + 1.06* 30.84 + 1.53*
8.43 £ 0.14* 3.72 £ 0.18* 39.59 + 1.23¢ 20.13 = 0.40¢ 32.60 = 0.87*
834 + 0.10° 3.82 + 0.04° 4570 + 2.07" 19.19 + 0.87* 30.53 = 0.80"
10 8.32 + 0.07* 3.80 + 0.17° 44.80 + 0.43" 19.30 + 0.37* 30.90 = 2.20°
223 HHAMIEWIEE S AF pH E T KK
RIKE) ORAC LK 5, SXFHUAHIL (834.16 + 1000 | .

27.82)pmol/g,pH 6 T K KRR K ORAC {H K
(930.31 + 39.28)wmol/g, 7 T 11.53% , 1 & &
PEAEAL (P<0.05), Hax pHIE T, JORMRERBRH
ORAC fHA It BEAIk, L pH 2 F1 pH 4 F ORAC
{523 %14 (714.56 + 58.14 ) umol/g F11(599.69 = 30.90)
wmol/g, 5 XF REAH L, 43 FIREAR T 14.34%F1 28.11%,
A I F VAR AR (P<0.05) o HEW Ji R AT RE A2 1 R B
I T 5 B K M 2 R 1 45 W B 23 Akl G & B
A, DT AR AR R A AR 2R ik BEL BT B AT 8 Y oy
EA W A7 20 A 1= O i B w1 2 I 0D 0 VT
AR, pH 4 T KOKAR SR IR A 06 33 04 A2 Ak i K
X ] fE S UL ORAC HAL R KRN Z —,
B S5 ORAC fH R T 5 R M PR 45, 7T fE /2
T TR A1 o8 K M R R AR G 2 TSR, K
Mg T PR E . BRI SIS T 4R

ab

ORAC i
ORAC value/pmol - ¢!

pH fE
pH value

B 5 AEpHETAXKKEKSN ORAC &
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at different pH values
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Table 5 Molecular weight distribution of rice oligopeptides in different digestion modes
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Fig.6  Circular dichroism spectrum of rice oligopeptides

in different digestion modes
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Table 6 Secondary structures of rice oligopeptides in different digestion modes

AL &, \ e
a-k FAR - R  RFATR IR B4t A FAM A
R 8.34 £ 0.10° 3.82 +0.09* 47.01 = 1.68* 19.10 £ 0.61* 29.92 + 1.85*
B & H AL 8.32 +0.15* 3.83+0.12* 46.90 = 1.96* 19.13 £ 1.01* 29.94 + 1.89*
K7 % H A 8.33 + 0.08* 3.81 +£0.12* 46.54 +2.08* 19.11 £ 0.81* 30.23 £ 1.07*
S H IR )G Mk 8.29 + 0.09° 3.82 +0.11° 46.48 + 0.67* 19.13 £ 0.72° 30.21 + 1.90*
1000} At 2 2R AR RORARR SR BK %) 49 o i 0 A (P<0.05)
}8007 SR X ROK AR R IR 1 — 0 &5 4 Tt 25 52 ) (P>
- _% 0.05), 7t B & 5 B8 E R fbnT B R
2 : i HAR KA ORAC {8 (P<0.05)
ngw T 33 A G AS )0 T A4 A A 26 ORI
g Lol B R R A A AR TR PE B2, UE B AR AR 72
. TR L K AR B iR EE T, KOKRMR R AKRE

X B H AL BRI AL St BV I
HERL 2
Digestion modes

7 AEEHERX T RAKEERKE ORAC &

Fig.7 ORAC values of rice oligopeptides

in different digestion modes
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Effects of Processing Conditions and irn Vitro Digestion on the Structure
and Antioxidant Activity of Rice Oligopeptides

Liu Wenying', Zhang Jiangtao’, Wang Jing?, Bi Yuan?, Feng Xiaowen?, Gu Ruizeng?, Hou Juncai®
(‘College of Engineering, China Agricultural University, Beijing 100083
’Beijing Engineering Research Center of Protein and Functional Peptides, China National Research Institute
of Food and Fermentation Industries Co. Lid., Beijing 100015
*College of Food Science, Northeast Agricultural University, Harbin 150030)

Abstract Rice protein powder was used as raw material to prepare rice oligopeptides by two—step enzymatic hydrolysis.
The effects of different temperatures, pH values and digestion modes on the structure and antioxidant activity of rice
oligopeptides were studied with the molecular weight distribution, secondary structure and oxygen radical absorbance
capacity (ORAC) as indicators. The results showed that heat treatment significantly reduced the molecular weight of rice
oligopeptides in the range of 2 000-3 000 u, 3 000-5 000 u and above 5 000 u (P<0.05), significantly increased the
molecular weight of rice oligopeptides in the range of below 150 u (P<0.05), but had no significant effect on the weight
average molecular weight and secondary structure (P <0.05). The ORAC value of rice oligopeptides at 40 °C was
significantly higher than that at other temperatures (P<0.05). The pH value had no significant effect on the weight
average molecular weight, a—helix and parallel B-pleated sheet of rice oligopeptides (P>0.05). ORAC value of rice
oligopeptides at pH 6 was significantly higher than that of the control group (P>0.05), while ORAC values of pH 2 and
pH 4 were significantly lower (P<0.05). Simulated digestion in wvitro significantly reduced the molecular weight of rice
oligopeptides in the range of 1 000-2 000 u, 2 000-3 000 u, 3 000-5 000 u, above 5 000 u and the weight average
molecular weight (P>0.05), but the proportion of less than 150 u was significantly increased (P<0.05), but the secondary
structure had no significant change (P>0.05). The ORAC value of rice oligopeptides were significantly increased by pepsin
digestion plus further trypsin digestion (P<0.05). The above research results show that rice oligopeptides have certain
structural  stability and antioxidant activity, which lays a theoretical foundation for the development of antioxidant
functional beverages.

Keywords rice oligopeptides; scanning electron microscope; circular dichroism; stability; structure; antioxidant activity



