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Abstract: Pea starch (PS) was subjected to microwave treatment at 280 W for 30, 60, 90, and 120 s to investigate the effects
of microwave treatment on its structure, physicochemical properties, and digestibility. Subsequently, particle size, microstructure,
crystal structure, ordered structure, thermodynamic properties, rheological properties, and digestion characteristics were analyzed.
The results showed that because of water absorption, PS particles expanded as microwave treatment duration increased, leading to
increased particle size. The Raman spectrum half-width at 480 cm ' increased from 16.20 to 20.59, whereas the infrared absorption
peak ratio R,(4;,0,, decreased from 0.58 to 0.36. Crystallinity decreased from 23.74% to 8.46%, indicating a reduction in long-range
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order. Hydration properties were significantly improved, with water absorption index, swelling degree, and cold-water solubility

increasing from 1.94 g-g"', 1.91%, and 2.04% to 5.34 g-g "', 12.34%, and 7.81%, respectively. Gelatinization parameters were

markedly reduced, with gelatinization enthalpy decreasing from 6.02 J-g”' to zero. After microwave treatment, PS birefringence was

gradually lost; modulus and loss moduli decreased. Digestibility analysis revealed a reduction in resistant starch content from 30.89%

to 10.09%. These findings suggest that microwave treatment modifies PS molecular structure, thereby enhancing its solubility

and swelling power, reducing gelatinization temperature, increasing thermal stability, and improving its viscoelasticity. Therefore,

microwave-treated PS may serve as a potential thickener, stabilizer, and nutrient supplement in green foods. In the green materials

sector, PS can be utilized in bioplastics and packaging materials to enhance biodegradability and mechanical properties.
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Fig.1 Pea starch SEM photos displaying diverse microwave treatment time conditions

1.3.14 ARIMEHALEG M
AR o L3R 2 Englyst 21" (1 77 V558 241505
I 200 mg 55 M FE S BCTE RS OB R, N 15 mL 1Y
Btk B2 AN 2 P (pH E N 5.2) R i85, 1
95 C/KIG 2 T 4 30 min. HX 5 mL g 1 iV &
VI (F a- VERITEE 100 U mg ' FIFE(LAE 300 U-mL D,
1537 °C W E 35K B #4785 . OB 20 min Al
120 min /&, ZHIHCGHRBE 5 mL gk, SZEPIIA
4 4 mL KR, BL4 500 rmin ' B0
10 min, FiERAE 520 nm JEKAANERGE. HEA
/(T
(G 1a-G)x0.9

D= X100% 4
(G g-Goo)*0.9
D, =2 %100% (5
E
D, = (1-D,~D,)x100% (6
BN

D,—— itz H4F (RDS), %;
D,——1%b 4% (SDS), %;
Di——HMEH4F (RS), %;

Gy—— kKB FAEE, mg;

Gy——7K % 20 min WA F E45F, mg;
G po——7Kf# 120 min AH 89 F HHEE, mg;
E——RrHTHARE (TS), mg.

1.3.15  HABLIE 5047
SLIGKAE R H Origin 2021 B2 K. G $dm

W= U EEE S 3ME, FIH SPSS 26.0 # At

W SRR A I AT W T, R RN R E R

%, BRFORNFEYIME + b, P<0.05 RRER

2EE.

2 HR55H
2.1 MRAEXNHE RSN TR

211 HORAFEA 36 2 I AL LG B o

B 1 A0 R 6 A (R e A BRI 1) 4 1 R 20
IBOREE . IR TT AL EE S, R A B ) R AR B
VENY UKL R BRI, HLK 2 BRI A R T A [
oo I Tt A TN R GE K, 3 I RSE 2 T 8 09 4 T
R, JER Z AN FLBR AR (AR, Sk e B S . B
W AbHE 90 s JF, VERYIORL 2 FOR AR, it b 7
120 s i, VERYBURIRE 2 18K L IR TE R AR Y. X
i 5OV BF T A A0 TR S [ 7K 205 B PR S B 1)
S LRI G, R TE M FE A 3 s
VERY ORI K AR I 5 A B, BB K 2
TG 808 S B 5, 7 X — B 5 T i S A e R o
FEAE IS, X SR AE A B VR A AL, B A
Wi, SR AR IR, A3 20 B0k T SR AR AE —
IR LD,
2.12 ORIt H g BT F R

WIS G X Set+ 7 KERR, TR
ff X 5 B S TR R, 2 SR A R A
A, ATAE S 51 KRG+ R R AR AR M 2 AT
DALAEEE H, oA 28 Folpt A 35 1) R AR 00 1 Y M A e+
AR IS BB ST, (E B s A BRI (R RFSESE I, U
K3 B T IR T Rk ARSI . 2 DR N ok Ak 3
JaVER IOAE X 20, A SRR R, 1R T
BELREVER LG, T S BGER B 7R B S0 2k
Mo A 2 SRRV RIRTF SRR e, o AL EE SRR
TE R I it A XS AT S 500 e+ O ko

107




MRE SRR Modern Food Science and Technology 2026, Vol.42, No.7
F 1 TR IR R 8 8 2 iE MR R S E RS0
Table 1 Effects of different microwave treatment times on pea starch particle size parameters
e N Dy 5/pm Dg;,/pm Dy /um Dy 5/pm Dy 5/pm Rioamnon
PS 25.98 +0.14 2416 £0.44"  17.06 = 0.04" 25.08 £0.21 36.18 +0.03° 0.85 % 0.02°
PS~30s 26.90 £0.11° 24.60+0.12"  17.43 023" 25.78 £0.09" 37.80 +0.58° 0.82+0.01%
PS~60 s 67.92 +3.24° 44.64+£192° 2282+ 141° 54.83 +2.24° 124.17£0.60°  0.71£0.01°
PS~90 s 169.04 +1.17° 5750 £1.40°  52.61+0.32°  154.80+2.64° 27438191  0.55+0.03°
PS~120s 197.93 £3.34° 7657+ 043"  61.79+0.62"  170.02+1.74"  27685+4.63a  0.36+0.02°
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Fig.2 Pea starch polarized cross plots under different

microwave durations
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Fig.3 The effect of different microwave treatment times on the
particle size of pea starch
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Table 2 Effects of different microwave treatments on gelatinization characteristic parameters of pea starch

T WAl 56 JE /cP BSABSE L /cP A FRAR /P

PS 2854.00+49.11"  2320.00 +25.53" 534.00 +23.58"
PS~30 3 115.67+43.66° 2526.00%34.39" 589.67 +13.05"
PS~60  2727.00 £131.46° 2375.00%54.81° 203.00 % 58.03°
PS~90  2578.00%102.72° 229233 £51.05" 434.68 +34.56°

PS~120  2028.67=81.83' 1779.67+65.03° 249.00 * 17.09°

FRAFEE /P 1] 4 {8 /cP VA I ] /min - LR/ C
5138.00 = 81.50" 2818.00£56.47° 4.80+0.00° 73.18 +0.46™
5541.67+76.12° 3015.67+7622" 4.65+0.04  73.43%0.06°
3967.67 £48.64° 1592.67+51.87° 529+020°  75.29+0.20"
5229.00 £30.77° 2936.67£21.75°  7.00+£0.00°  76.90 +0.48"
1778.67 £65.03" 204433+7834°  7.00+0.00"  73.23 +0.97°
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Fig.7 Impact of variable microwave exposure parameters on

hydroponic capacity of pisum sativum starch
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Fig.8 The effect of different microwave treatments on the

transmittance of pea starch
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Fig.9 The effect of different microwave treatments on the

gelatinization characteristics of pea starch
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Fig.10 Modulation of pisum sativum starch thermochemical

characteristics by temporal variations in microwave irradiation
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Fig.11 The effect of different microwave treatment times on the

cold water solubility and swelling degree of pea starch
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Fig.12 The effect of different microwave treatment times on the

rheological properties of pea starch
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