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THALPUPE , S BET 5 B R 10 4 B A 3 | DA ek 2%
A o ASHFTE R bt R 1R M — 58 TN s I i
HERLHL YK (SDS-PAGE) izt 245 — a1k (CD) it
AL ZE R R AL (DSC) B R T 260 #r
(ThT) . % §F H 5% (TEM) %5 #F 55 78 pH 2.0.85 CJil
FROAS [R] B 8] TR 8 B9 oK 43 25 1 U8 M RE 2 4 SR AR IR
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BT FE R T A RO IR AL T, A ) A
TEr i B AL BB AR

1 MBERE
1.1 RS

T ROk, M BRI ORAETE IR T 45
PET o AME A S 8 R & (250 Ulmg) |
JER il i (250 U/mg) ,Sigma 22 F) , 305 H H 2l
RNy o3 292
1.2 {5 E&

LKA, 36 FEA AR T o 4, B [ Ap-
plied Photophysies 24 7 ; it 224X (TA DISCOVERY
HR-3 #l), £E; ZaRA#HEHA (TA Q2000
A, SE 1 5 39 & 5 3% 5 L B (Tecnai G2 F20), 38
FEI 28w 5 985643 66 B AL (F-7100 AL ), H 57
N TREREAL, KU 5 ik SR A IR A ] & X
R E.OHL(LD5-10 ) b 5t 5t 57 B0 LA R 2
] K B O AL (TDL-36C Al ) | [ i 225 Rl o s
J 7 EAERETEAL(LGI-10 B T 2 AW
BHE B A BR A
1.3 RKEH*

1.3.1 KRASEAMERE FRECS kg KK, F# %
PUBIE 120 H i 38 o 5 ROK PR S AR %
B (A W), RL T g5 mL ARER EE i) H Ao A
70% BEGS W TPt 2R T F oL g i PR+ 2

h (8 78 0 W R AR W SR SR ik L 2B A
IRHMET 24 h, LA 1 g: 10 mL AR H i Hp im A
5% BN, W T, A shiPEpLaiEE 2
h (R A AR D R L 3 500 o
min #7340 B5 .0 30 min, 825 LW DR T
Ko LA 1 g 10 mL FRHA HE e Horh im AZR 1K, &
T L sh B P LI R 2 b, 1035 8 70 0 Vs i e
R B E A 3 500 r/min 53 B0 30 min, {3
2 LIEW B ROk, KTl R, DL 1 g
10 mL PR LE 3] FL Ao A 0.05 mol/L & A AL 44
W, =N SRR RE 2 h 5K i U
3 500 r/min #3850 30 min, B L IE R E Tk,
W12 % =R WK FIEW pH EHH 2 4.8,
R 5T 4 v i, R R R U0HE o #5 L4 3 500 r/min
B3RS0 30 min, HUOLUE . I 8 000 ¢ 14 000 1Y%
Mra%iEMT 1~2 d J5 , H 1 mol/L S04 AL 50 75 4 Bt

W pH (A E K BHRA -60 CUKAR R4 | H
2V VR TR HLBR 5 0E S i K a3, B0 o Tk B
T &M.

1.3.2 KR (e 0 RE 47 4 5 45 1K (RAFA) 19 il
& BUR AP ROR A A T 2 g, 0L T 4k
H, S E AR 2.0% 0 HIE R, 2 mol/L
HCI 75 pH (B 2.0, % & MHEFE 1 h, B/ K
FA 2L (3 500 r/min, 30 min) , BUH 36 W, B
85 C/KIZH B, /- Hlm#t 2,4,6,8,10,15 h,
HUHY 7 BB RE A VKK HR & 0 20 min, 2 1R £F
Y AR AR S AR N B A B R A RO -60 C
)RR AT IR VK AR Hh VR A5 A AT . e B RS IR i B
SRGETHE, BTk, fmidEE T TRGh&
M.

1.3.3  SDS-PAGE Hi7k  SDS-PAGE HLIk 53 #7,
B 100 mg F¢ 5 B4 H 20 mL 10% SDS # W4
B, 7€ 85 C/KUEHA N#A 30 min, 8 000 r/min 0>
10 min, ¥ 20 L E3E W, A 2 A5 AR B 34 JiR A
MR MR IRE BT EP B 100 CKIB T
JN#% 5 min, 7€ 10 000 r/min 257F F &0 3 min, [
Jei 3 ST ) 5% BA) e 4 SR 129 109 43 185 1, THE A HL
VKB S B RE A SO PR DU E
40 mA PEATHLYK , FEFE b 240 B R I, B AR Ha gL E
E 80 mA, fu 5 B H 0.25% ) % By 5 K
(R250) 444, 1 h, HIJB €40 (50 mL H1 i, 75 mL 9K
LR 875 mL Z&AEA) A6 1~2 h J5 5 B B (7,
AkLL i fo , BP0 5E 4,

134 B —@i% Ch fiiH LS F/K (pH2.0)H
BRI B R A E N 0.1 mg/mL, KA B
TEOCEAOERF S ARG RO 1
mm , FH KA 190~260 nm, LK 25 °C, 4
PR 0.5 nm, R EE 100 mdeg/em, F1 3 3 FE 100
nm/min, I KAE K 4 WEHEIE R H CDNN & {F
(Fort Collins,CO,USA) 43 #r CD Y& i i — 4544
o,

1.3.5 RAFA WZEEEMA Kom#et& 2,4,6,8,
10 h A 15 h /) RAFA % fi# 75 pH 2.0 W, 15
3 5 mg/mL E AW, HRAZCN RAFA #17
FRAS TR S, 6 FHEC A 40 mm ~FA7 A A AR
LRI R M 0.1 B2 100 /s B, {05 RAFA Y
FhE
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1.3.6 RAFA #J72#PEmillil RAFA (29 5 mg)
¥ ) DSC A By A4 it % (Q2000, TA, & ),
L 10 °C/min (3 T4, FHE X [E] 30~200 C., )
It PRI A I R I 2

1.3.7 RAFA 19 E -RE b

1.3.7.1  {RAMEACEIIL Ry AF 58 £F 4 R AR AR
fbad B h A R B DL, AR 4 Bateman 5P & Wei
SO 7 B0 4T AE R AR AR BEAT IR SN I AL, I Al — 2
B, L 4EFE S (3.3 mg/mL) 5 H & (10 mg/
mL, =250 U/mg)7£ pH 1.5,37 C FEEIRS 1 h,
#£ 0,30 min A1 60 min B 53 BCH 1 mL (556 ),
ST RIFE R K 3 oA 1 min £5 1R T84 SRR A
mol/L. NaOH #77 pH fH % 7.0, 5 BERE (10 mg/mL,
=250 U/mg) 7E 37 CHEIRIRY 3 h, 40l7E 0,20,
60,120 min Al 180 min Ay B 1 mL (55 ), 37 HP
FEW A O # 1 min 45 1R AL, R USCEE B A
A Tl R R K A A i DR A AE 4 CokAR T, T
J S B 5

1.3.7.2  ThT B &= 260 ThT 2860815 43
B2 B8 Nilsson"(% 75 ¥ 4% 16 mg ThT % % T 20
mL BB 2% thE W (10 mmol/L,pH 7.0, 150 mmol/L
NaCl) il 75 ThT MRA5 W, 5% W 50 5 s i e
0.22 pum 8 7K A 8 RS 3 8 25 BRON 15 A% 19 ThT, I8
9 ThT R % ThT BEEH 4 COKFE % 3, L IR
17 R R eI 1, S K, Bk
WA IR 2 P RCKS B R B 50 A%, T A W ED ThT T
YR B 50 WL AR R IUAE 5 5 mL ThT TAE
WIRA , BHIRA G E 1 min, FH F-7100 #12¢ )%
30606 BE TN s A R OGR4 B
BSEC AR 440 nm, K PHEK 485 nm, 4
ARSI EE A BE 5 nm, HL R 700 V, 148 6 [ 450~
600 nm,

1.3.7.3 B S TEM S5 M (TEM) &%
Peng 2 T35 FH TEM i 52 5 1 3E R £ 4 5
ERARFE S A TO S #G . 3 5 pH 1.5 #hiiR -S4k
B E phIRCRT pH 7.0 B R 2% vl WOR IRCER 1 AR
1 Tt 0 IR i K i R o R 31 5T A MR FE R 0.2 mg/
ml, WS AR 2 AR 250 . B 10 L FEWRG 2
B0 L, W B 2 min S5 B AR AR M 2R
W B e S AR T E AR BT B
SR

1.3.8 Kl abBE A B DL 2 (E £ bR o 22 %
7N BT (P < 0.05) 5 2 3 B A 45 &,
STy #r iR F SPSS v.25.0 &4,

2 #R57e
21 XBAFAFELERFLFRENTH

K HI SDS-PAGE 5l £ (1 B4 i 40, 4
K1 R, ATl A #1 S [H]JE 551 RAFA 43 F
FEAE B 731 B i AR (70 ku F1 50 k) K 45 26
FOEJE, 1 RAFA B 3225+ I i 4 T #E 30~35
ku,20 ku F1 12~15 ku 5[ , Amagliani 5548 T
KA LUK AR IR . KR FTE pH 2.0
(AT VR TR A 2R 0T R A TR ORI 4 I
IR R A AR A LUK S AR T E RO, A
WF5E B 8 A e I HOK il R b, kA 2
PR B A B, IR 1 A VkGE 1 I
Feor A0 5K R W 1 4 F 5 a4 AR — 3
14 o Bt 25 A () () 4 Pk 2~7 W i 0 I
LB WK AR 12 ku LR B R B, B Wi7E
HL, Y T R R AR, R — R R BRI K AR
F I 35 77 iR HHOK A b R B 2 7 I R R AIG, i
EHTERERARANLSWRIT, WY R [ 2 4
AR L7 2 o, 2F 2 e & R3S, W fR
RELHEREMIV N, INVKGE 4 TFUG | 4 T 1
W1 AR, PR AR AR A 43 o d a DR T k58
T FL YR R, ok L 7 L U T SR
AR AT B [ IR 48 22 B K s 1k R 2R B R4 F
G5 K B vy A PR K A O

200 ku ""- "

150 ku -

M 1 2 3 4 & 6 7

H:1.0h;2.2h;3.4h;4.6h;5.8 h;6.10h;7. 15 h,

1 RAFA i SDS-PAGE ik E
Fig.1 SDS-PAGE patterns of RAFA
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22 ARAEAAHUIERT-LEHNIENET
4
VEBITE LT 4 L R 4 U R WA A

B-HT % F 2 TR EEZE T (THT) X 2 1 54 B £F £ |
e S A A o () BT A 45 4 FLAT 76 B I R £3

T 7 2 5 A D 27 4 5 1 B 0 L0 0 -
JeriIRAAL Li SRS T pH 2.0 & 0F T AL BN =l

[e] BN 8] (49 2K 45 26 1 089 ThT %€, 45 5 4 B, b B
BF )38 I 2] 6 b, 2 S0 B 3k 31 i KOfE, 4k 22 in 4
BFfa] 2 15 h, 28 00R BE s 20, CD G —
Tl 98 48 4t Ak o B v 8 0 A R 0 R T
B, I AN A K I RAFA 19 451, 45
SAnE 2 fros B s ES R S T A ThT 22
T as R —3

RAFA 7 210~220 nm i3 [l B . (1) £ 677
50 h RABEEAKFE AV E AR, 0h KA
KAEO R B-TTE R ZEWEEN
(22.76 £ 0.49)% (WL5& 1), IN#EF[E] 2 h 5 RAFA
hoB-r &R B4 S s (31.80 £ 0.25)%
(P <0.05), IR E A A4 fb ot F2rp i K &
1) BT R )24, B R B AR 2 R AR IR
FEREZEH L K 20 mg/mL K 4F 85 1 7E pH 2.0 F1 85

2000 —

1 L 1
190 200 210 220 230 240 250

-8000 L L L L

K
Wavelength/nm

E 2 RAFA(pH 2.0,85 C)HE—&fit
Fig.2 CD spectra of RAFA (pH 2.0,85C)

CHIZEAE T I 0~15 h, 7EM#A 2 h i KBS HA
[ EB A R TT, B /K B P R 8 Ok T A R e R AR,
X5 Li O ZE R 2 h 455 F 45— 2, BEE I
B AR LBV & R 2450 & B E s T
B FENN 6 h B R BRI (B, R IOR B A 6
h J5TE U 2 W 2T 4R SRR AR R 6 h 5
RAFA ) B-37 & K )2 4500 & A FTRRA, X2
Sk TR #4550 TR AR

F1 AEMHEE RAFAN_REHMER

Table 1 The secondary structure of RAFA at different heating time

w3 B 1) /h a—¥ 3%/ % B-% %1% B-#% 7 /% K /%
0 15.43 £0.91° 22.76 + 0.49° 23.63 +0.14 38.16 + 0.46"
2 9.64 + 0.02° 31.80 + 0.25* 19.37 £ 0.31% 39.18 + 0.43
4 11.18 + 0.67% 29.74 = 0.54" 20.32 = 0.36™ 38.74 = 0.44°
6 10.20 + 0.51% 32.11 +0.52¢ 18.87 + 0.82° 38.80 = 0.16°
8 10.39 + 0.89% 30.49 + 0.88 20.24 + 0.64" 38.85 + 0.59"
10 11.15 £ 0.05" 29.53 +0.11" 20.69 + 0.54" 38.62 + 0.29°
15 11.38 = 0.20" 28.39 + 0.80" 21.60 + 0.20° 38.61 = 0.80°

s Al —FEA R [ 81 A [ RN A B 22 5 (P < 0.05)

23 XAEOFHLIEDFENTL
B ]I ST 1 RAFA Y 5% 18 K A W

BRI R AR Pl i 4,6 h F1 8 h Y
ALY RARRE L BAT P8, X BIG B0 AT BE 2

43 5 mg/mL B (W, B 8 2 AR G 2
JE L EERAE 3 R, 4 h ARFRAY RAFA #8550
B0 2 T 2 h AL RE SRR AR ) (2

h), P RBEAKEHRZE  Z RGN EA K
SR, B VAR A IR AR R A B B BT V) R (3
Ik A B S B AR 10 h R 15 h A8 4T 4

KA EAGRAEREERERUR, EH0T
SR RE I I T R AR L M T A AR R AR A
GRZE GRS, MATE 10 h A1 15 h IYRAFA
Mo ROPK, ATRe Rt E A ik R A
THEF AR P AT R R R X 5
FROZH R0 0 RLAR S T 4 R AR — B, Si A A
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0.001 : | I
0.1 1 10 100

94

Shear rate/rad-s™
E 3 RAFAMIZEZHK
Fig.3 The change of viscosity of RAFA

TF 5% 3¢ W K A 5k e 26 3 47 4 3 4R IR A i 3 B0k
ek 2k Bz 2 11 VS VAR T 288 B 44 el
2.4 RAFA BI#HZE MR

RAFA By 2 PE R ] DSC 3R AE, 458 &
7N, e AL BT 2T 4 SR AR A R B A 4 TR
WA 652 G AN X (RIS ), 3k 2 PR R 7 2 1 Jo 428

PRI R B T SR AR SR R T R B R A
BT R AR R G R, DSC ) HAR 53
Bs W 2, BRZE 0 h BRES  H s ki i I 4G
T B AIE M (138.95 + 0.34)°C, £F 4k 1K) T, T M
0 h FESL I8N, ALLBE 4 h B £F 4ERE A Y T,
(B 3k B e KAH (177.47 £ 0.46)°C, Ui B 28 hin Pk B
PR B BT 4 R A A, JL Pk & TR 4R
KAEMA, ZJa, BRET AL BER E Y IE K RAFA
(TR R B AT /NI BE A Rk 5, B8R i TR
SRR JR I XU W] B G Bk B ] ) JE G K 4y
LA Y RAFA 1Y 45 46 vk 5 ] BE A7 7E
P55 BRI, 21 2 Ak Ak BR S 75 K 23 A 1 A T A 1
I, A3 5T IR S22 R A A R AR R B Ik E
128 X B4 B 458 (S AR PLEE FF AT AR ) & —Fh AR
JE RS 5 R SRR R -B T R A5 A
A, e AT H AR = A T

F 2 RAFAWBNZFHFMHREE
Table 2 Thermal dynamic characteristics of RAFA

H &% A 2B 18] [h IF 45 & L /C % RBEEIC T,/C
0 45.26 £ 0.59 142.49 + 0.27 70.34 £ 0.51
2 155.23 £ 0.25 197.64 £ 0.23 174.55 £ 0.34
4 148.56 = 0.46 196.78 + 0.24 177.47 £ 0.46
6 156.42 +0.32 215.36 + 0.56 174.33 + 0.21
8 138.95 + 0.34 206.18 + 0.39 174.32 + 0.28
10 139.79 £ 0.39 198.27 £ 0.27 171.38 £ 0.56
15 150.57 + 0.26 191.15 £ 0.31 169.58 + 0.43

2.5 RAFA f5MEHIER

2.5.1 RAFA {RAMHALAY ThT 260608 84l
HI IO 58 % AR AL BE 2,6,10 h A9 RAFA il 3
WIEAAVE H B 7 ¥ 0,2,6,10 h (19 RE 5 iF
FARSNME LB ST . 2RI AL 0L B RAFA
B ThT DT & SR WK 4, fE B EABNLZ
[ ,0 min BF AL HE 0,2,6,10 h K4 11 £F 4
Wi A4 Ak 3 S () ) 00, 2 S B 3 n (B 4a) JJIA
R IS B T AR 8] A 38 0 T A £ 4 SR 4R
T B 2 ' 3 B R AR (T 4b) , X R WA AR SN B 3 4k
SUN RPN S R A L2 R N R A YIS )
LK I B R # B /INB B, T — SR A8 /N ik mT
AEAIE ST M 2 B R LT 4 450, X 550 RAFA
1) i RN B B, AR E AR TS YEH 60 min 5,10 h

CRYEIR RN 43.3%, UL Or AT dE R A 1A A
A HEABYE, 728 EARENT RS —E 8
FesE Ve o A BRBEAE G, BT A 27 4R R AR B9t
SR F IS (P < 0.05), & W5 ThT 454 1 R &1
Yt Bt B A eIl /L T e 14 1 D RT3 o K B 1Y
IR fifp T BT i SR AR AR > B AL (] 4e), KA
LenT e 5 1 I AL IR 27 4 2R 4 AR AR AR pH BRI T B
REMRIFRETEA K, HAR THASYEREMRM
PRIMH AR BT TE 5D | e B2 Bateman 23S
TR B-FLEREH T B E ]| (pH 1.2)H
B H ARG KR, R A — S S 2
LT HE BB IR . SR, Wei S5PF H] ThT 25t
AIEF 7 b SR X B 5% Bk 8 1 (OVT) 44K 21 4 11
THA R AR HEAT AL, IR RR A B 40 9 OVT 44K
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21 YA T A B R BRI R OVT 94K 47 4k A
VRN B M X 2 K A T A b, X S AR
WhoE— 8, 78R HE IR AR 4 bl & ISR 45

6000
5000
4000 |
3000
2000

1000

Maximum ThT fluorescence/a.u.

2 6
T ]
Heating time/h

(a)WHALHT RAFA ) ThT 9858 %

4000

B30 min
7260 min

3000 -

2000 -

TR E

Maximum ThT fluorescence/a.u.

1000 -

2 6
T A ]
Heating time/h

(b) B 7 F1 K AN R B BE RAFA 19 ThT 2¢ 5658 B 75 1k

@20 min
800 r | @60 min a

120 min
@180 min

600 [

400 -

PN 3

Maximum ThT fluorescence/a.u.

200 -

0 2 6 10
T i)
Heating time/h
(c) RBE/K i A TR Be RAFA (1) ThT 2% 5% 58 5 A5 1k

TE [l —FEA i R TR) 51 A ] < B 38 7R  35 22 53 (P < 0.05) .

4 FOMEMB-BREMALIES RAFA K
ThT BB EMNEL
Fig4 ThT fluorescence intensity changes of RAFA

during gastro—pancreatic digestion in wvitro

2,52 RAFA {HALL WSS mEE TEM  E4 -
B ThT % h RBA—FE, B HREWEEEN
fit JEEEK )50 2,6,10 h (9 RAFA Z5 R UL 5
(WaaifA R R), ATLLAE W 2,6,10 h ) RAFA
TEVRANE AL A W & 0 22 S50, 5 1R ThT 26%
SR 0 S TR A AT IS ) & . 2 h-RAFA
16 H 5 MK % 30 min J5 A BN AR 4 DL R R
KEGFURL, SURBAHRTIHM LY 2 h-RAFA &
B L H R A A S R R /N Y T A A 5 SR )
/1, W H & A BEK R 60 min, 2 h-RAFA [£F
YR BRI, /N AT D R IR AR UKL A
R AE T A2 BN R R URL , 55 A R B 2
h-RAFA £ & AF R A0 B 2T 2548, U6 BH AR
AR IR B R TR, (HRTETHAL M B 72
HOTERR M S T B A A S . Bate-
man 55840, & I B-FLERHR 171 £F 4 75 B H 2 11K
i P A A AL R AT AR BN TR, B R
V) P B (BN 2 2 ) W] FEET IR R Y JRAT 4
ST Ak 5, 35 /0N B SOk R /D | /N B 45 4 L
SENAEAE 5 R A L, R T RAFA 9315 1L
VEH A %, Ma S50 ERIFIE 0G5 511 B-FLERER 1
RIS B IR, BRI 0 5 2 1 B 7K
PEXTH B AL B2, e IS R RS L AR
1 TR 5 7L 2 T B L Bk R T R AR R Y T
A L

6 h—RAFA F1 10 h—-RAFA #4K 41 14 1k i 4 —
3,10 h-RAFA 7 B A 60 min B} 1Y £F 4E 4514
£ZTF 6 h—-RAFA ,iX 5 ThT ¢ 60 E 25 % % 10 h-
RAFA M54k L% B8 et s 4 — 3, 6 h—-RAFA &
B E AW H L 30 min J5, fFTEEZ 043 KR £F
Yk E N 1L 60 min I 2T 4 4k S8 i AR OF K
AW TR B/ IN B AR A SR AT AT B K Y
LR AERUR B SRAERIUORL . TR AR FH 5 21 4 45 1 1
| K R R AR RO A it A S /N R AE AR BORL , 6 h—
RAFA i1 10 h—-RAFA 7 B & F B K i 5 5 PR e
SEAE AT WLAG LT e AR BE O h A2 h BOREAL R
PRGSO R, SRR E N
ERE AL g A BA — X § & O
P, Lopez—Baron SEPUFT Chi 25T T 4ME&E I,
WA BN | ROK | BSR4 K i
Yy, BB 15—V R B A AR 0RT LA ) 4t fk



36 S LI = T S 2023 445 3 1]

(a)2 h—% {41k 30 min (b)2 h—H {4t 30 min (¢)2 h-H {41k 60 min (d)2 h-H 744k 60 min

()2 h-J#E i fk 20 min (£)2 h-l£7E L 20 min ()2 h-JBH 1k 60 min (h)2 h-l£ 1k 60 min
(A)2 h—RAFA [ RS — 5T Ak 1) 45 B B

(a)6 h—H {1t 30 min (h)6 h—'H 1k 30 min (¢)6 h—1H {H 1k 60 min (d)6 h-"8H 1k 60 min
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Fig.5 Microstructure observation of RAFA during gastro—pancreatic digestion in vitro
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Studies on the Structural Evolution, Functional and in Vifro Digestive Properties of Rice
Glutelin during the Self-assembly of the Amyloid Fibril Aggregates

Peng Yuan'?, Zhai Yueying'?, Liu Caiyi'?, Liu Yongle'?, Wang Faxiang'?, Li Xianghong"*
('School of Food & Biological Engineering, Changsha University of Science & Technology, Changsha 410114
’Hunan Provincial Engineering Technology Research Center of Aquatic Food Resources Processing, Changsha 410114)

Abstract Protein self—assembly to form amyloid fibril aggregates is an important means to improve and broaden the
functional properties of food proteins. In this study, we investigated the functional properties of protein structure evolu-
tion, viscosity and thermal properties during the self-assembly of rice glutelin amyloid fibril aggregates (RAFA) formed
by heating at pH 2.0 and 85°C for different times, and their digestive behaviors in wvitro digestion simulation. The results
showed that at pH 2.0 and 85 °C, the high molecular weight subunits of natural rice glutelin were gradually hydrolyzed
into small molecular peptides below 12 ku, and the B-sheet structure content of RAFA increased from (22.76 +0.49)%
at Oh to (32.11 £0.52)% at the peak 6 h with the extension of heating time, indicating that the formation of RAFA is
a protein hydrolysis followed by peptide reorganization aggregation process. In addition, RAFA showed high thermal sta-
bility, with the Tmax value of the exothermic peak increasing from (70.34 £0.51)C at 0 h to (174.55+0.34)C at 4 h
of peak. The TEM results of in vitro digestion showed the same trend of fiber digestion for 6 h and 10 h of heat treat-
ment. After 60 min of pepsin digestion, a part of long fibers with branched shape was enzymatically dissolved into short
fibers, while larger aggregate particles were observed; with the reduction of fiber structure after pancreatic enzyme ac-
tion, large aggregate particles were enzymatically dissolved into small aggregate particles, so RAFA exhibited pepsin re-
sistance. This study provides a theoretical basis for the construction of novel foods using protein fiber aggregates.

Keywords rice glutelin; amyloid fibril aggregate; structural evolution; in wvitro digestion



