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Fo Hitie e d A TR et TSR (FTIR) 89 1 047 cm™' /1 022 em™ FoAE 5838 A
Je Ak, B F (G A&, BRI 35, AR IR B 5 A48 IR E 2 £ (Te-To) ik >, Be ik IH L i 8
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IKFE(Oryza sativa L.) EHF56 KR EEY , H
VER B 2R 80% ~85% JEVER T BRI Z 1
TERIBL 2 FAAE A JEURERD Tl A4k}, (H A oK 3 By
AYRFPE I ARG R B SN T 3540 278Ul )iz
oK o AR AR RS, HSCHETE Iy & il , 2%
BIRRERR AR KR IORAG, o T REKRAE N T
T RE R By BRI T SR G oK 1) S K, PR RE
A AR AL A A PR e LA A E Y R
K E A il it ELAT 1 A2 548 21 (glycemic indey, GI)1{H,
IR H B 12 T L 3E A (solwly digestible starch, SDS) 7%
AR S A s E S e L 5 T IE ARk, A
PR R VE A i 5 2 il B A& 3 nT R S H
K STHEVER S, 2R AR A AT G, ARG
TER B VEVE ) (resistant starch, RS) & & kR K E
F g g, KA S AR R ) 1 8k 22 R AROK A i o —
AL, 742 = D BEVE E A W4 (4N RS Al SDS & 1)
PR [ P T8 JEG R AIE DU ) T DA AR K b it I
T FE T R R il A 7 X S [ ) e R PR E A Y )2
R

A BT )7 A S A
ST W | ) P SR SO [ VA I = )

s HER.2018-08-22 # HHEH:2018-10-13

T R R — A R A R (107 ~ 10°Hz) AP
W ATV ) BRGSO vk 2 —, DA RUEE SE
Oy FEE R BRI 2R I, R 7R I AR 1 s AR AR
W4, 77 A AR AL, BRHIT A 7K 2 257 A SR A e ek
SHF, LR A BT AT IR R A W R BE S A, I
Ab 25 AU P R K S8 A o R o R AR OH A
H* 3 SR 25 10 B 25 3 v R ok, 5 ] 1R i
AR (R 43 SRt 2 5 R A W B IR S B A
Sy FEERT L, A AR Sy — R B i T
X, AR TR S B S, R AR 2

I, B N A 6 T P Ak S A R AR L
PRI, Luo S5 & A 75 Ab B O AR KRG ROk
TER RO SE TSR RN T S R FB A I A
W IRTE M T 1Y TC 8 U X ; Sujka 250205 5 H L BS R
B, R 2 A AR S B00E A R 2% 1 A S 4
Flores-Silva 25" "% i 5% % B 7 Ab B 66 S K93 114 245 o
EFF AR RS AR TR, SDS A K IE ML 5
B RAR, E0LP- AR AR e B A A TR TR

H A, 8 A B BE R IS R T ROk
SRR O O T Ak R R K | I Ok
Ky S AN A T T BRI 5T 4 /0 DR IR 5 7 3 ot

EETE VLA BRI 25 980 (LGN18C200008 ) |, H s s 4 LA Rl 55 2 & T %8 4 e )y
TEE BN G, L, FENERRTER WY, E-mail :21616005@ zju.edu.cn
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AR TE R T AL 52 M), T R K G ] s ) T 2 5 1o
MEAHEZEWE L, AW LR K S ARG K TER
iz HTB P AR K 2500 T AR BE, DL BB 7 8™ A 1Y
RS XoF S Ay OB B4 52 WD, 73 AN [ e P Ak B i) %
TE R BURLZE 1 | D BEARFIE AN A B 20 | 4R 5 B 75 2
PERERTE RS DIBERF AL, LU Ot 7 el PE B R T R oK
TEAS DIRETT A AR ML BE N

1 HREH%

1.1 iXgesry

IKFE HREK Y26 FIEEREK Y9,2016 4 10 H UK T
WV AR AN T FE b
1.2 FENESEE

HR2006 i FEHL, BRI R 2> 7] ; HIM 2 D) [g i
FAX, 25 bio-tek 2% 1) ; XO-650D # 75 41 g i 74,
B L ST RRANER i 5 A PR A 5 XL -3 340 i 7 0 e
fif 22 RFNH A F s D-5005 B X SR AT HHY, 78 = G 1)
FAF Q20 Z R AL, 2 TA A Fl ; Super 3
PR B B 2> B AL (RVA ), K F I Newport 23 ) ;
Discovery HR—1 Jit 4%, SE[E TA A F]
1.3 REAHE
1.3.1 R e 0. 1% R A LanE IR I AE K
3h,BREEE R 1:3 (mem) , HBEFEHLIT IR, 2 it 1%
FEHABFEYLIT S 2 400 Hf, 38 TZEE T 3 000
remin” B0 10 min, &2 FJEE A, A ZE B KB FE
e R M, R RO —k FEEA—EMP IR,
HESEEBREA,IMA 0.1 mol - L™ Eh R 84 pH 2
ik, FRECTE RS T 40°C HERS 24 ~48 h HEM T,
LT 1 JE AR i IR B R AL 70 HL I, Z R A H
HRTERTRAFH (Y26 TREHRSTEN
96.78% ,Y9 T V€M & it 4 98.30%)
1.3.2 A F L& KIEN 58T 208K I AL
25%MTER L. R R B A BIR Sk  F Ve A 2L ok
A N AT S AR, M S AR AR 25 kHz, T
F 80 W, IR 0°C, /0 HIALFE 10,20 .40 .80 min, ZJ5
T 40CHE T2 1HE , 7E b bk TP B I, 1 70 H I, A
BRI B . AR TR R A BE 4
1.3.3 R uBuE S5 EMEIEEY Mk, wg
ABOUCHE K DA i FEDORUTE JE T TR &, B84,
R K 15 kV, 3 i B BE ( scanning  electron
microscope , SEM ) LK 8 000 f5WlEE Fr1H8
1.3.4 HskrHABMNE SHEMETE W)
2 WAkt . FHEREAR AR 620 nm PR AR E T R

(B, AR PR BR RN 2T 50 AE i TR &5
1.3.5 X-B&AT MM SHEMIE 15k
FEmE Ak, SR Cu (1,54 A) 8B BAEEI5E
S HCIE R 30 KV, IE LR 30 mA , $9 4585
1°+min™", 25K 0. 02°/20, FE FH 5~40°, 4 3 Ik,
Z W8 Lopez-Rubio %5 ) J5 ¥k I 52 45 W &, S 1R
Hayakawa %" (1 77 15 22 205 i X AR SS b X, JF4%
IRAIHRSE T
5T = Ac/(Ac + Aa) (1)

o, Ac b X7 8 EEES i X A BE AL Aa R
AR5 TR
1.3.6 /f§set R?ﬁ%élﬁf\ﬁ‘%‘( fourier transform infrared
spectroscopy , FTIR) 247 4 IE M FE A A OMNI SRAF:
fr b A ATN SZERRPRE S E T 42 SRR OIE A4 .
R EGEFE 4 000~400 em™ ;3 HER 2 em ™' IJK s

|J_—|;IBE

% /?’\ o
1.3.7 #1 % # 7 (differential scanning calorimeter,
DSC)ME  SEAETEE WA IERIEB R, F

BU2 mg ZE AT BERVRE Sl AR AR N, I 6 WL 288K 2%
BRI K, 25 R R AR A 2 $A T 2 5
B, THEREEE R 5C min!
1.3.8 #AEF45¥ ZM Carmona—Garceia 7
M AIE  FRE— 5 i A SRR 5 B AR 5% T k)
VTR, JIARE (B o BT DR A B T AR ol
b BOWIAR J5 (0 S8 A B T AR A L, B R
25°C, M\ 0.1 ~20 Hz 32 ¥ 3% i Asi 6, ) A5 5 o4 55 o
(G") ¥yt (G") M Hi e fE tand
1.3.9 Hfedsrale S8 17T
HE, B 200 pL RN A BEFR A, F 510 nm 3% K Ab
TS W A A A T P A 2 R R A o T 28
TSR A A, BT A 3 AL 58 B (rapidly
digestible starch, RDS) .SDS RS A&,
1.4 HELE

RIS EE Y E R 3 W, BUT- 3 (E, I SPSS 16.0
AT 0T, P<0. 05 TR R B3,

2 ZREHSW

2.1 EMBARMEN

L 1 AT 8 A ST R K TE A SRR R E #
TEAS 22 BT, PR JE A JURE 24 R RSB0 22 T Ak | HLK
INAR— ZHEFEALIE 40 min 5, P RNTE RS A0 UK T AR
R/ INFE A S A B 8 w578 L 3 A9 0L 3 ThE S /1N AL
ARG ¢ B P Ach BB A A 7= A T AL 473



558 %k

= M 34 %

BRI BREY A 3E A5 FURE 52 21 A SR B

048 B0k  10um TM-

T2 AL Y26 (ki) SRS BB ; B Y26 (K ) 248 7 403 40 min J55 )
TEMRL; C: YO CIERE ) JELVE M UKL ; D2 YO (ARAR ) 22 75 4b 2R
40 min J&5 A9 TERHRIURL
Note: A: Y26 ( waxy) original starch granules. B: Y26 ( waxy)
ultrasonically treated starch granules for 40 min. C: Y9 (non-waxy)
original starch granules. D: Y9 (non-waxy) ultrasonically treated

starch granules for 40 min.

1 Y26(#%)F0 YO(IERE) iEMBVRAREBEERE
Fig.1 SEM image of Y26 (waxy) and Y9 (non-waxy)

starch granules

2.2 HHETEHMEEERSW

FHER 1 AT X REZE Y26 (KR ) LA VE K & it 8 MK
(0.51%) ,Y9 (AEHR) B 8% V€ # & 3= (18.86%) o
PIRRYE 9 22 8 75 A B S B UE B B IS . Y26
(KR TERY S M5 Ab 3 10 min Ji7 , AR TER & 0 35 1
JNZ 1. 55% (P<0. 05) ; Bifi 5 #8745 40 BR S [H] A SE 4 B
HEVE R & m g, e b ERE A 20 min S8 F
40 min B, ELEE TERY O S BE A TR, T Y9 (AEAR) TE
K 2o A0 B 10 min, H L EEVE R & it 5 0 B2 TG
FEF(P>0.05) , 2 J5 bifi 5 8 P A FHE (] A9 S B 4%
TERY TR (P<0.05) 3 W] Ab 3053 R A 3
3 H BB R R R A AN TR R OK B R P BB
TN R[] P9 5 52 068 7 I 5 ) L Bt 25 6 7 Ak B )
[i) P9 ZE A S AN 8 2 I ARG K DE R A I
2.3 ERELERSH

FH &L 2 AT, B b BT R 2l AR Y26 (FR) T Y9
(AEHR) SRS Y S AR A RIS AR BRAT R 3 A AL,
SRIM S FH A PR 45 v B R AE T I el AE (R 2) o X
HRZH Y26 (KR VERY 45 Fh FE o 26. 37% , Y9 (AEHR ) 1€ K
GESREE N 25.61%, 4 Y26 (ki) TE R 28 5 AL T 20
min B, 45 & BE W 35 WG N 2 27.94% (P <0.05);

*1 EFLEMNEXRESEHNSENTN
Table 1 Effect of ultrasonic treatment on amylose

content of rice starch

Hedh 4 8]

ELHEVER & i

Sample name Time/min Amylose content/%
Y26 (k%) 0 0.510. 16a
Y26 waxy 10 1.55+0.27b
20 1.63x0.27b
40 1.61+0. 36b
80 1.91+0. 04b
YO(JERR) 0 18. 86x0. 19a
Y19 (non-waxy) 10 20. 580. 89ah
20 21. 540. 15b
40 21.93x0. 11c
80 22.7120. 34d

T MBI NG FhERR 25 B3 (P <0.05) , R,
Note : Different lowercase letters in the same column indicate significant

differences at 0. 05 level. The same as following.

2 i 2 R Ak B [) g SE K | St ot B DS T A
% 80 min I, 25 b T M 2= AR (24.18%) , Y9 (I
K6 ) VERY AR R AL BRI , 245 & B 5 0T BE AL A LE S5 B AR,
285 A0 F 20 min 5 ,ﬂ:zﬁﬁgﬁ%1&ﬂ:5(ﬂ“ﬁ€§ﬂ( P<
0.05) , 5XTHEALAH b, 28 4 75 Ab 28 80 min BT, Y26
O TERP RO SS SRR T 2. 19 AN E 430, YO (AR RR)
TEM LS SRR T 5. 02 N E4r A, KB, &K ma
FEAEALBE YO (CARNR) TEM L Y26 (CHf ) TE M 45 i B IR
SO

A
10 min
20 min
40 min
80 min
5 10 15 20 25 30 35 40

BRAE Intensity/cps

5 10 15 20 25 30 35
fT4 M E Diffraction angle(26)
A RERE Y26, B AERERE YO,
Note: A: Waxy rice 26. B: Non-way rice Y9.
2 EFEAENEXIESREESHRE
Fig.2 Effect of ultrasonic treatment on crystal

structure of rice starch
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F2 HEELEMNEXENERENZN
Table 2 Effect of ultrasonic treatment on

crystallinity of rice starch

F3 BAEEXFEKERBRLRE SRR
Table 3 Effect of ultrasonic treatment on granular

structure of rice starch

44 Fisf ] T

Sample name Time/min Crystallinity/ %
Y26(4E) 0 26. 370. 63b
Y26(waxy) 10 25. 54+0. 45
20 27.94+0. 14a

40 25. 45:0. 53b

80 24. 18+0. 23¢

YO(dERR) 0 25.61+0.21a
Y9 (non-waxy) 10 24. 830. 66a
20 22. 40+ 1. 74b

40 24. 600. 47h

80 20. 59:0. 13¢

2.4 FTIR &R

FTIR AT FF 52 € A3 00RE 2% T 45 A R O, 3l
1 047 em™ " A A ISR B STER A TR 45 6, 1 022
em™ ' Ab B A 5 Gy HR ) G USSR O, 214k
TR 1047 em™'/1 022 em™ ' W45 F AR AT AR S 345 50
BRI TP A IR bR, U ERO AP R, |
3 AL X B Y26 (R ) TER BT P 1047 em™'/
1022 em™ W35 H(E M 1.55, Y9 (AEKE) TE Ml
171, Y26 () V€ #5 bifi 25 8 7 A B ] 9 28 K| 5 1
047 em™' /1 022 em™ FU{H 52 e 34 K5 80/ #a34, 7F
HEFE AR FE 40 min B 3K ) f KAE (1.92) , 76 8 75 b B
80 min I, FLIEIB/N A 1,52, 5 RELH AR —F, Y9
(AR ) VER 5 Y26 Ok ) TE 83 Y B R BUH ]

B 44 P i) 1047 em™

Sample name Time/min /1022 em™
Y26 () 0 1. 55£0. 02cd
Y26 (waxy) 10 1. 6220. 03¢
20 1.77+0. 05b

40 1.92+0. 03a

80 1.52+0. 02d

YO(HEHR) 0 1.710. 05b
Y9 (non-waxy) 10 1. 65+0. 02be
20 1.92+0. 07a

40 1.94+0. 05a

80 1. 600. 03¢

2.5 MAFMERSH

22N AR S VE R R B B TR Tk 2
—, HA T T, VTR AH 23 SRR E R A AR 46 T
B ORI (AR R Tk 2 1k TR BE RO AR 5, 2 RE S L
WK FL AR, 3R 4 AT 25 AR BE 10 min J5, Y26
R TE By B9 BT AL 45 8 % B 35K T X 4l (P <
0.05) ; 22 J Bt 25 88 75 kb B () 2B K A A B 0 1R AR
AN I 35 YO (CIEAR ) T M A Ak 1 ik B i o 75 A
PR [a] ) 14 2 R Y26 (hR) TE MBI AL I (E IR
JEANZAB A FREZ A, YO (HERT) WIAE A AR BE 20 min
JEMEAT A . Y26 OFF) FI1 YO (AR ) TERY O AL 2K 1
TR 28 P A PR Y AR, S BRI Ab 2 R IR B 5 Ak i
TR Z 2278 /N 2F b R Ah B AR TR R TE R
FRVAA P TIEL | (Lt 5 7 7 A BRG] F 2B 4 | R A 3R P A

R4 BELERERESE DSC ME LRI

Table 4 Effect of ultrasonication treatment on the DSC parameters of rice starch

FEM £ Fisf [ WCRGIRE Wb (EE W2 ki T T /% Wik

Sample name Time/min T,/C T,/C T./C cor AH/(J-g")

Y26 ) 0 58.57+0.01a  65.86+0. 63a 80. 26+0. 33a 21. 69+0. 33a 15. 11+1. 12a
Y26 (waxy) 10 57.63+0.04b  64.72%0.0la 72.77+0. 18¢ 15. 150. 22d 16. 38+0. 16a
20 57.49+0.06b  64.300.30a 73. 14+0. 55b 15.300. 0lcd 16. 58+0. 41a

40 57.45:0.17b  65.13%0. 16a 74. 32+0. 06be 16. 87+0. 11b 14.950. 92a

80 57.63%0.15b  64.710.52a 73.33%0. 10be 15. 710. 50c 15.49+0. 23a

YO(ARHR) 0 64.61+0.09a  70. 13+0. 03ab 79. 82+0. 28a 15. 22+0. 39a 14. 440. 16b
Y9 (non-waxy) 10 64.56+0. 142 70.340. 41a 77.71+0. 16b 13. 15+0. 15b 14. 42+0. 09b
20 64.23+0.13b  70. 130, 14ab 76. 81+0. 0lc 12. 58+0. 12b 14. 030. 49h

40 63.73+0.12c  69.730.01b 76. 56+0. 45¢ 12.34+0. 57 15.70+0. 83a

80 63.36+0.07d  69. 15+0. 08¢ 75. 53+0. 37d 12. 170. 45h 14. 170. 23b




560 oAk

S ¢

34 %

PEAS B2 S I 7 Ak BT b A T A B M AR 5
M) AN S 2, LBt 5 Ak BERLESF [) 14) i K | OB A TR B A 34
REAR RS RS A B (B AS [R] % oK R R oK U
(AR AR B R T I R AR TE R 34
2.6 WEMERSH

AR A B AV E P VE A A R b 5 T
B AT R SRVE B 1) o0 T 254, (o JE A 0T BT 24, 266
PRI TR, AR S RN, X BRAL Y26 (RR) YER W Gl
42.33 Pa, A ALFE 10 min B, Y26 CKR) VEK 0 6" B35
HANNZE 48. 39 Pa, M8 7 AL FE 20 min B, D) 55 %t BE 20 11
G EES, ZGhE B AR MIE K 6/ FFEE R
i, BB A0 80 min A, Y26 (Ff) TENHY ¢ W PR MKE
26.65 Pa, [ififs e Ab BT (8] 2E K, YO (FERR) JE Ry 1Y

x5 BELEMNEHRETER

G R (B LN TE 80 min I, L G/ ) % (1]
Tt SXTRRAMLE, Y26 CRf ) VEM 20 A AL 10 min J5
H: G"M\ 14. 44 Pa AN Z 15. 84 Pa(P>0.05) , Z 5 hEE
MR AL BRI ] IR K, G E B A, T YO (kR ) TiE
K GBI 7 Ak P[] 1) S (R SPGB 34 | 24
FEALEE 40 min B FEAREEANE 21. 53 Pa, SR A0 BE
AT 80 min I, Y26 (4 ) VEHI Y tand {EL-5 XS RZHTC
N T R P AL S 80 min B AN, B % R
AL PR ] AE R | 2488 75 b B AN T]7E 40 min DLPYRY, YO
CAERR) VERY ) tand (A 2R3 T =i (1 Ea 34, 1 A5 b B 40
min I H tand (B K, M 0. 63, HEH AT FER LG
FEI4R /1N tand (EAR K, 2 B HCBE 5 JE U 559 , 1T A B 493 114
AHIC R A R 55

IR

Table 5 Effect of ultrasonic treatment on rheological properties of rice starch

K i} Cildi A PEAR ond
Sample name Time/min G'/Pa G"/Pa
Y26.(4%5) 0 42.33+0. 56h 14. 44+0. 12h 0.34+0. 01b
Y26(waxy) 10 48.39+3.35a 15. 84+0. 94a 0.33+0. 01b
20 42. 47+0.39h 14.76+0. 49ab 0.34+0.01b
40 37.09=0. 85¢ 13. 50+0. 43h 0. 360. 01h
80 26. 65+2. 06d 13. 82+0. 17h 0.52+0. 03a
0 156.97+6. 42a 32.14+1.41a 0.21+0.0l¢
10 114.79+4. 83b 28.5420. 79b 0.25+0. 01b
gg iiﬁjﬂy) 20 107. 48+3. 15h 30. 40=0. 70ab 0. 28+0. 04b
40 34.32+2.53d 21.5320. 09d 0.63+0.0la
80 91.61+3. 13¢ 25.60+0. 41¢ 0. 28+0. 01b
2.7 HWHES FH RDS & AN K AN s 50k BRZELAR 1L, 75 40 B 80
H1 & 3 )20, B A AL PRI TR ZE K Y26 (KB 7€ min B, RDS 7 & DA 41.429% 34 i & 48.70%., Y26
RRDS ®&SDS ORS

&8 Content/%

60 g
50 F
40
30 F

20}

4bFEIF ) Treatment time/min

T A YO(HR) 5 B:YO(ARME) o
Note: A: Y6(waxy), B:Y9(non-waxy).
B3 EF4EXNEAEMELENRN

Fig.3 Effect of ultrasonic treatment on rice starch digestibility
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(KR VERYH SDS & f AR 2 T ek X R4 SDS &
N 54.56% , M AL FE 80 min BN 43.61%, 1l Y26
) JER R RS & B AR T XTHIRAL RS & &
K 4.03% 8 7E AL T 80 min N 7.69% ., Y9 (AEKE)
e AL B | H RDS . SDS (RS 5 1 AR fb 34
5 Y26 (CkF) RARAIE . H 2.2 45580 Frnl i, i 7= 4b
FREE = TR ELRE UE R (0 A, 3K AT R R T BOR
MIVER Y RS B s 3 i il 2 —

3 it

3.1 BRSNS

VE R TR 32 H B TE M T B T R T IXR S B
TEMTE B 5 s DX 2R, 8 75 % P 25 A A FH A e AR
D VE PR AT TE A v ) Al ST 28 B 1 P 0 45 )
BBEER , DTS R 3 A9 11 AR S5 Luo %5V #5817
100 W 30°C #75 4bFH 30 min B TE5 E 2K KK
ELEE FORTERY 4544 A AR 4k, A BHER 75 A B R SR X 3
ey A0 1) AR IS TR | X - B R AT B & SR R R P g F2 22
BRI IX , [E, Flores-Silva 25" #F 5% B 8% & B
K 25. 3% 1) FOKTE M TEA [ 7 A FH H]) R (1,24
8 min) 44 T EE AR AL, K B Rt Ak BRI [R] 4B | 2% T
BT E R R A S {0 8 min AbHZH A 25 & AT
BEAAL A v, 1 I AR S AL FRAR SE IR S R TE e X
L P 0 R o ) A B i o U A 1) 45 ot B (L 5
FHAL BRI R RS A K | 28 S X B IR, 45 B N, X
SRR rp M AL BT Y26 (k) TE R 45 R Y R
SR (EHIRE A BT, 5 YA, Y9
CIERR) TE R 45 H I L Y26 (CHR ) YE R BRI A0 MR B2 B R
AT R85 ARG VE N A TE ELBEVE M T B0E By PURL 45 H 44¢
SRHBAR , 4 it DX ) R 7 A B IR A O

FEVER R B 4> T R B TR R, 4
FHEANFRS | A VR T A T A X IR, S sk
FIAE FEPEAR X 5, 2B 1 047 em™/1 022 em ™' [
(BT 0 Bt s A B s ] 0 B J0H7 2 Tl f) G S A
DX RN A I, P U0 i R 1) PN SEE A, 45 it DX R A R, =
1047 em™' /1 022 em™ HUMEFEAR . B 00
W LA TE N T B JCE B X

VE M 228 P A S | E R TR 45 44 52 B 0% IR, Zuo
LIPS R 2 R T A A B AT A A U
PR SE R s TR e PR e R M i 2 AR E
FEMB R AL PR TE VKU A5 1 T HEA T, 05 T b Bt
v T X A TURL A R M, A, BT R SRR TR
AR 250 118 A9 A A2 81 (9% 1 IR B 7 5, W BE R A AE TR

TN EURE H | BR A S HATE TRAH A A 3R A 2 i
B Dy A P I A I RE T AR B
3.2 HWMER ST

FEM RO IE S TR OB A TR AN 4 Ak L H B
- JE A A0 T T | BB — 2B A L 3R R TE A A 4 R TR
S T BB R R T R A A R DA T AR 9 1k
PR R AL BEA d AT LA AR TR Y 25 F R A T
NI REREME . Flores-Silva 55" BIF 5% AN [] 18 7 Fi
[T T K T R T A R S M 2 B, ZE A 9 RDS 5 1%
il LT, SDS it L AR RS & R BT, X
A Fi 2 M 7 U 0 T 2 S 7 R Y A R T BT
., ETBE IR A B A Ak i At
BRI i Bt B, BB 75 AR B AR T RDS i, R T
SDS 5 RS £ &, X ] f J& 18 7 b B 7= A 1) e B 4y
5 [ IS A, YR E 1 SR, (45 R R
SEUE By W 0 REORROEE AR, 35 K RDS % i AR ORT
SDS RS &g fn, AWF5EH, SDS F1 RS & 3m,
RDS Fr &/, X 0] (g 15 3 0y J0kE 2 1w 7= AR B, L
FEVER & B 5 — R 5 A LA X, Gallant
SR blocklet( 1k 7K ZE ) &5 44, B S B JE A3 B4 ) i
5058 RUX A — 40 A1 B S8 T8 B, A 22 K
BRI FE A, S X, I AE R o i A SRR A A
AMFFE R PR T VE R T B VE A I i R
R I M HLARAE U W T 5B W0 i 45 i 4, D) I 2 i
VERY IS | 7= A B 2 2o BN T B VE R 1Y
T, X5 LAY BRGE AR, R, AT 5T A
RDS & s34 A7 w7 1w R L e — 7 A 4 403 1) T
TORLAEAE/NFLANTUIRE | R 25 ) TR A BITE B I N, 5
VER T Ak s R R DML E T S BOK Y
WrZd A HEXT BiFa F 1Y blocket G544 724 T — S BUBE IR
VEFR, TSGR T oo— A9 TR I A0 (4 SRR

BTN 2 Y I8 = 24 AR 254, IS5 4 AN 2 9
VERY B A, DR B T HetEde by, PR e de b rh B i
Biaa s RS B IEMX AR A, Sl
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Effect of Ultrasonic Treatment on the Granular Structure and
Digestibility of Waxy and Non-waxy Rice Starches

YANG Mengtian SHEN Shumin SHEN Shengquan KONG Xiangli *
(Institute of Nuclear Agricultural Sciences, Zhejiang University, Hangzhou, Zhejiang 310029)

Abstract; In order to improve the quality of rice starch by ultrasonication, the effect of ultrasonication treatment on the
structure and functional characteristics of waxy and non-waxy rice starch was investigated. Waxy rice ( Y26) and non-
waxy rice (Y9) starch were treated by ultrasound the molecular structure, thermal rheological properties and digestibility
of ultrasonicated starches were analyzed. Compared with the native starches, the properties changes of the two kinds of
starch were similar after ultrasonication treatment i.e. the surface of the starch granules was cracked, amylose content

" of the Fourier Transform Infrared

was increased, the degree of crystallinity decreased, the ratio of 1047 cm™' /1022 e¢m”
Spectrum was increased first and then decreased, the elastic modulus was decreased, and the gel strength was decreased.
The difference between gelatinization termination temperature and initial temperature (Tc-To) decreased, the content of
rapidly digestible starch and resistant starch increased, but two starches after treatment varied different extent of the
changes. After ultrasonication treatment, the strength of starch gelatinized gel decreased, and the content of resistant
starch increased rapidly. This study provides preliminary experimental basis that in the production process, suitable
ultrasonic treatment conditions could be determined according to the required of starch properties for different industrial
applications.

Keywords: waxy rice starch, non-waxy rice starch, ulirasonic treatment, structural characteristics, functional

properties, digestibility





