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ABSTRACT: Objective To compare the physicochemical properties of Tibetan pea starch, mung bean starch, and
poplar-wheat starch. Methods The amylose content, granule morphology, particle size distribution, crystalline

structure, pasting properties, digestibility and thermodynamic properties of the 3 types of starch were studied. Results
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The amylose content in pea starch was significantly lower than that in mung bean starch and poplar-wheat starch; pea
starch and poplar-wheat starch granules were mainly oval and kidney-shaped, while mung bean starch granules were
mainly disc-shaped and ellipsoidal. The average particle size of pea starch was significantly different compared to the
other 2 types of starch, and the relative crystallinity of the 3 types of starch types showed no significant differences;
pea and mung bean starches had typical C-type crystalline structures, while poplar-wheat starch had an A-type
crystalline structure. Mung bean starch had a stronger water-binding capacity, and the starch paste became more
viscous after absorbing water and swelling, while pea starch and poplar-wheat starch had better thermal paste
stability, with stronger heat resistance and shear resistance in high-temperature environments. Pea starch was more
prone to gelation and aging, while poplar-wheat starch was less prone to aging. Poplar-wheat starch had a later
pasting time, while pea starch had the earliest pasting time. Pea starch had the highest content of rapidly digestible
starch and slowly digestible starch, while poplar-wheat starch had the highest content of resistant starch. Pea starch
and poplar-wheat starch were easier to gelatinize than mung bean starch, which was less prone to gelatinization.

Conclusion Tibetan pea starch and poplar-wheat starch are similar as granule shape and thermal paste stability, and

most of their physicochemical properties are similar as those of mung bean starch.
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Table 1 Content of 3 kinds of basic components of starch

FES AR RIER % EHEVER /%
JPR B S A 91.93+6.54 29.24+0.16"

LRI TERY 93.22+4 86" 32.46+0.00°

WZER 88.21+0.73° 32.52+0.08°
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Fig.1 Scanning electron microscope images of 3 kinds of
starch granules (x1000)
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Table 2 Particle size distribution of 3 kinds of starches
FE 2R R H{E/pm Dio/pm Dso/pm Doo/pm D(3,2)/um
JRR B SV 27.20+1.73" 9.00+0.22° 25.174£0.21° 39.60+1.92° 11.77+0.12°
SIER 15.10+0.00° 2.68+0.02° 15.27+0.06° 26.77+0.06° 6.25+0.03°
WM TER 19.60+0.00° 8.12+0.03" 20.60+0.00° 28.33+0.06" 9.34+0.07°
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Table 3 X-ray diffraction characteristics of 3 kinds of starches

fishtfh 200°

FE b 24 B AHXS 45 B /% LR
15 17 23
JRE S 3E B 15.22 17.20 23.22 31.64+5.44° C
T2 Ve 15.16 17.16 23.16 27.15+2.66"
LR TER 15.20 17.24 23.28 34.30+2.15° C
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Table 4 Gelatinization characteristic parameters of 3 kinds of starches
R AR WEER B ep RS R cp W {E/cp B /ep [l A= {Ei /cp VA I ] /min TR I /°C
FRBETVER  2998.5£74.2°  2353.0+93.3° 646+168° 4703.0£231.9"  2350.0+138.6" 4.73+0.00° 72.65£0.00°
LEEYER 5429.5£105.4°  3344.0+38.2° 2086+144° 4904.0£75.0° 1560.0+36.8" 4.27+0.00° 74.73+0.46°
WMETER  2908.5+0.7° 2355.0469.3° 554+70° 3310.5+77.8° 955.0+8.5° 6.94+0.09° 88.88+0.04°




F11

TR, A PURURTEE TEA S 2%

TIER . 2 TN AR R E A 255

3 FEME RDS S EA BEMES, KRB EIER
RDS &£, &M T RDS Stk 3 gk dh
SDS & it HAT 31 2 5 (P<0.05), Horh RRHi & A 2 T
ek Tirh SDS Uit M S G TER hHiER RS
SRR SR SRR, A B2 F(P<0.05).
I AT KRR S IE M 7ETE RDS &1 Al SDS &1t/ T4t S i
¥R ZEVENS, MZZTERI RS & B

£S5 3MEBEINELS R

Table 5 Parameters in vitro of 3 kinds of starch digestion
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Table 6 Differential scanning calorimetric characteristic parameters of 3 kinds of starches
GRS AL IR EE/°C V(BB /°C ZRIRE/PC WILIR BE G /°C $57A5 /(1 g)
IR JE By 57.18+0.71° 63.03+0.88" 72.79+0.26™ 15.61£0.97° 7.04+0.01°
LEEIER 63.92+1.13 69.13+0.97* 74.62+2.84° 10.70+3.97° 6.53+0.54"
W22 VN 58.59+0.42° 62.84+0.64° 68.98+1.47° 10.39+1.05° 4.10+2.00°
3 & % 2003(10): 70-74.
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