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Variations of physicochemical properties of starch

in bitter melon function rice
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Abstract: The particle morphology, particle size distribution,
crystal structure, gelatinization, gel texture and molecule proper-
ties of indica rice starch of importing bitter melon DNA (D9)
were compared with its receptor. The results showed that the vol-
ume percentage of D9 starch <U3 pm increased significantly,
while the volume percentage of large granule 9 pm decreased.
The molecular ordering index values of D9 starch were 0.67 and
1.66 respectively, which were significantly higher than those of
receptor, 0.60 and 1.18; while the pasting temperature of differ-

ential scanning calorimetry was 65.5 “C , which was significantly
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lower than that of receptor 77.8 “C. The highest viscosity, the
minimum viscosity, disintegration value and final viscosity of D9
starch were 2 683.0, 1 074.0, 1 609.0, 1 499.5 mPa * s, respec-
tively, which were significantly higher than those of receptor
starch. However, the retrogradation value (425.5 mPa ¢+ s) less
than 463.5 mPa * s of the receptor starch. The swelling power
and gel elasticity of D9 starch were 20.01 g/g and 2.69 mm re-
spectively, significantly higher than the receptor starch.
However, the amylose content, the maximum absorption wave-
length and the iodine blue value were 13.33% , 561.0 nm and 0.16
respectively, significantly lower than that of the receptor starch.
Importing the bitter melon DNA into rice caused of rice
endosperm starch was caused the significant variations in granule
size composition, molecular composition and structure of the en-
dosperm starch.

Keywords: bitter melon function rice; starch; physicochemical

properties; molecular composition
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Figure 1 SEM observation of starch granule morphology
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Figure 2 Particle size distribution map of starch
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Table 1

size (n=3)
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Table 2 The molecular ordering of starch

granules (n=3)
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Figure 3 Wide angle X-ray diffraction patterns of

starch granules
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Figure 4 The FTIR spectra of starch granules
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Figure 5 The DSC spectrum of starch granules
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Figure 6 The RVA map of starches
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Table 3 The gelatinization characteristics of
starch granules(n=3)
& bR LiR0A D9 RT
DSC = i C 65.5+0.3* 77.8+£0.1"
DSC W8 i C 71.34+0.22 81.8+0.0"
DSC 4 45 ifi £ T 78.2+0.7¢ 87.6+0.6"
DSC & J& 75 C 12.740.0* 9.8+0.0"
DSC #fL k& J/g 10.140.8¢ 8.540.6"
RVA B mPa+s 2683.0£18.4* 1892.04+11.3°
RVA BAGE: mPa-+s 1074.04+0.0° 997.0+2.8b
RVA i fi# i mPa s 1609.04+18.4* 895.048.5°
RVA 23 B mPa+s 1499.5+0.7* 1460.5+2.1"
RVA [ A4 {H mPa+s  425.5+0.7¢ 463.5+0.7>
RVA BB & ENE  min 4.440.0 5.040.0"
RVA 4 it B C 74.740.6* 82.4+0.1"

PR sk 22 45 - I Th RE A8 5K 0O E MY IR L 45 M 3 4

SEHLFRI D9 Rk TH 2% 2 A S 1 sk R 5 R 2
PRAE K B3R 1 0 J0E 7T i S R 1l R K 1) T JK
25 MO TFRARESNKE

EMAFEMSFURRAQTEEY. HHREE
., D9 F RT W ik fF e B & 25 (K 7). £ 550~
800 nm i [l N D9 WG EEBMKF RT. 413k 5 i/, i
KIEWCEAE A ) » D9 561 nm, RT Jy 581 nm, i &K
680 nm [ ¥ {H (BViso wm ) » D9 g 0.16 ,RT 3k 0.20, %:TF
BVsso wn V155 1 2 U0 1 46 JE 3T 5 4080, D9 2 13.33%4, &8
FMT RT 19 16.47%.,

XEeLE IR R, D9 N AL BEVE R O AL, B SR
Oy FEE R A EDT Y K DNA S A B T 21
VERY A YA L AR A . DY VE R 09 B4R R R AT
TEH S F K AR 1K

R4 ORMRBREE
Table 4 The gel properties of starches
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Figure 7 The visible light absorption spectrum of

starch iodine solution

RO EMHSTFRAMSE

Table 5 The molecular and compositional properties
of starches (n=3)
m B sy iR
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