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Abstract: [ Objective] To investigate the effect of microwave treatment on the structure, physicochemical, and digestibility of oat starch.
[Methods] Oat starch (OAT) is taken as the research object to analyze the effects of different microwave treatment times on the particle size
distribution, microstructure, crystalline structure, short-range ordered structure, thermodynamics, rheology, and digestibility of OAT.
[Results] With the prolongation of microwave treatment time, OAT granules are expanded, and the particle size is significantly increased.
Additionally, the crystallinity is decreased from 12.32% to 5.33%, the infrared absorption ratio R, ;.. -/ s is decreased from 0.73 to
0.62, and the half width peak of the Raman spectrum at 480 cm ' is increased from 15.94 to 20.16. The short-range orderliness is decreased.

For physicochemical properties, the water absorption index, cold water solubility, and swelling degree of OAT are significantly increased,
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while viscosity and breakdown value are significantly decreased. The enthalpy value AH is decreased from 7.71 J/g to 0. For digestibility, as

the microwave treatment time is increased, the rapid digestible starch (RDS) content is gradually increased, while the slow digestible starch

(SDS) and resistant starch (RS) content is gradually decreased. [ Conclusion] Microwave treatment can improve the physicochemical

properties and digestibility of OAT.
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Figure 1 Effect of microwave treatment on the particle

size distribution of OAT
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Table 1 Effect of microwave treatment on the particle size parameters of OAT pm
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Figure 2 Scanning electron

microscopy images of

microwave treated OAT
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Figure 4 Effect of microwave treatment on the infrared spectroscopy of OAT
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Figure 5 Effect of microwave treatment on the Raman

spectroscopy of OAT
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Table 3 Effect of microwave treatment on OAT pasting property parameters mPa-s
FE il U {1 80 2 BAE R i it AL AR Il £
OAT 4156.00+4.24¢ 2744.50+7.78¢ 1411.50+3.54° 5479.00+28.28" 2734.50+2.51°
OAT-20 4 655.504174.66" 2972.50+-41.72" 1 683.004132.94° 5866.5085.56" 2 894.00+43.84™
0AT-40 4937.50457.28" 3123.50=71.42° 1814.004-14.14 6019.50=71.42" 2996.00=141.42°
OAT-60 3 824.00+9.90¢ 2510.00+19.80° 1314.00+9.90° 5561.50+231.22° 3051.50+211.42°
OAT-80 3387.75+£80.26° 2265.75+£15.20° 1122.00495.05¢ 5373.75+£38.54" 3108.00453.74"

T OFHARLRESRRE(P<0.05),
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Figure 9 Effect of microwave treatment on the pasting

properties of OAT

Ll Bifi 5 ol D A AP T 190 SEE 4, JHE 22 T ) 119 AH e 41 B
TR 55T RN, R R MO A F AT,
e 2 Y Ry TR 1) &5 b DX A 45 i IX 3 A7 7 1Y — S 00
e 235 44 T BE 8 W A, T A9 TR DAY 5 O 0% R 1 T R
43 ) 2565 5 B U, AT 0b i 03 RO MER e #)  10) e 5 2od U
TSR R ML . TR B AR R B O A B R
T JE M I (A N e Hrh A LR B T (Mg
Ca?' (Cu?") NN T F B 3 55 300 75 5 1) T A X
UEE 45 R B TR B TG AL R T X 4% i X ) i 4 DT 5%

22.6 XTHEEWEM M AAFEENEm SHEEE (G,
G") & FEAE V8 By B8 28 57 1 1Y) S Bl S 40 i RE A I G
JBE I A 3k i v A A7 1Y) B B, SRR AT B GOl VE R R RSO AR
SR BECA B . B LR B AR A T M i
MBER G GBI 2 b GIRA S T G At
P T (tan &) B ¥ <71, 2 WA IZBE RS R 2 90 AL Y
SHERREEDY . GURI GURE 25 A BRI ] A0 S K SR TS
B R R BE T A A 5 R 2 X e 3 ke ek A
FHWEIR (BT BT I RE ) T R o Bl A R IR T e A U

7501
700
Q\‘f 650
i £ 6001
K
S £ sS0r
qm
<
E % 2001 —— OAT
= 450 —e— 0AT-20
—— 0AT-40
4001 —v— 0AT-60
350+ —— 0AT-80
0 2 4 6 8 10
Frequency/Hz
(a) fHAERE
B 11
Figure 11

NEEE RURA RIS S EU SRR R

OAT-80
\W/
W
% 0AT-60
53 \/\M/
22 0AT-40
=
0AT-20
OAT
40 50 60 70 80
T
Temperature/ °C
B 10 ok 4 20 AT A A U b A 09 R R
Figure 10 Effect of microwave treatment on OAT thermal
properties
F4 RELBEMmEBEHHFESHOZ L
Table 4 Effect of microwave treatment on thermal
property parameters of OAT
L T,/C T/C T./C AH/(J-g ")
OAT 54.2740.16° 59.01+0.34" 64.53+0.27" 7.7140.05"
OAT-20 53.77-0.04° 58.88+1.13° 63.170.11° 5.5140.13"
OAT-40 56.651+0.09" 59.86+0.08" 63.83+0.24" 3.43+0.33°
OAT-60 61.294-0.06° 61.56+0.19* 61.90+0.13¢
OAT-80 60.800.69* 61.620.11* 61.924-0.25¢

T OFRARERES B E(P<0.05).
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Table 5 RDS, SDS, and RS content of OAT under
different microwave treatment times %
R i RDS SDS RS
OAT 9.81+7.28¢ 10.93+4.30° 79.26+3.11°
OAT-20 1524+6.11"  14.36+4.35"  70.40+3.55"
OAT-40 28.24+1.33¢ 32.55+8.87" 39.20+9.78°
OAT-60 46.91+5.39° 33.43£6.14° 19.65+7.40°
OAT-80 62.31+9.53" 25.77+7.01° 11.9142.63°
T AR R R ZE S B (P<0.05),
W o 33X AT AR 2 H T 0% B 12 1 175 5 M 2 U DU e 45 #

iff 15, VE R 43 4 T 2 T B 2 IV AR S R I 0 L
1515 1% 4 1 TR A AL K A8 RN, B AR RS 19 JE 7 fE
3 g5

Wi 5 T 0 A 3BT AT 2 K JHE 2 T o TR 199 FOWE T
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