Agricultural Sci. J. 44 : 3 (Suppl.) : 534-537 (2013) 2. AINE. NI, 44 : 3 (WLAH) : 534-537 (2556)

TAseasauazadAtlssnauyaAl1astnaIInanuza 105 Wugnans
flaannisdniiaaamaiasilaaaunatausn
Structure and Chemical Composition of Thai Jasmine Rice (Oryza sativa L.cv. KDML105) Mutants
Obtained from Low-energy lon Bombardment
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Abstract

In the study on structure and chemical composition of 6 KDML 105 mutants obtained from low-energy ion
bombardment in KDML 105. It was found that rough seeds of HyKOS16 have awns. Color change as purple color
was found in hull and in brown rice of HyKOS21. SEM revealed thicker in aleurone layer of HyKOS3-1 and thicker
in pericarb of HyKOS22 than that of others. Under SEM, starch granules of all mutants were polygonal in shape
with 5 pm in size as found in flour. Moisture content in mutants’ brown rice was 12.48-13.60% and the content in
milled rice was 12.78-14.21% which was slightly higher than that of the standard value of KDML 105 (14%). Lipid
content of milled rice was 0.28-0.78%. Lipid content of brown rice was 1.64-2.56% which was 3-5 times higher
than that of the milled rice and it was found that HyKOS21 showed the highest lipid value of 2.56%. In the study on
2-acetyl-1-pyrroline (2-AP) content, the highest 2-AP contents of 13.77 ppm in milled rice and 11.18 ppm in brown
rice were found in KDML105 seeds. The 2-AP contents of milled rice of HyKOS3 and HyKOS16 were 6.88 ppm
and 6.93 ppm, respectively. And the 2-AP contents of 6.31 ppm and 5.75 ppm were found in brown rice in the two
rice mutants. However, 2-AP content could not be detected in HyKOS21 and HyKOS22. Based on amylose
content, low amylose rice (10-19%) were HyKOS3, HyKOS7-1, HyKOS16, HyKOS21 and KDML 105. Medium
amylose rice (20-25%) were HyKOS3-1 and HyKOS22.
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Figure 1 SEM micrograph of outer layer of 6 Thai jasmine rice mutants and KDML 105 (scale bar = 10 um) ;

P = Pericarb, EN = Endosperm, AL = Aleurone layer, AG = Aleurone grain
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Figure 2 Ultrastructural of rice endosperms of 6 Thai jasmine rice mutants and KDML 105 (scale bar = 5 um) :

S = Starch granule, C = Compound starch granule, PT = Protein
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Table 1 Chemical composition of milled rice of Thai Jasmine rice (Oryza sativa L.cv. KDML105) and 6 KDML

105 mutants obtained from Low-energy ion bombardment.

Milled rice Moisture,% Lipid*, % Amylose*, % 2-AP*, ppm
(mean + SD) (mean + SD) (mean + SD) (mean + SD)

KDML 105 14.21°+0.23 0.30°+0.12 12.87°+0.95 13.77°+ 2.46
HyKOS3 13.62" + 0.55 0.28°+0.06 12.99° + 0.83 6.88° + 1.04
HyKOS3-1 13.81%° + 0.57 0.43°+0.13 19.19° + 2.44 1.54% + 0.47
HyKOS7-1 13.43%+ 0.49 0.78°+0.20 13.51° + 0.61 3.48°+0.32
HyKOS16 13.12°+ 0.44 0.70°+0.16 12.85° + 0.57 6.93° + 0.31
HyKOS21 12.78° £ 0.18 0.63°+0.25 12.95° + 0.62 not detected
HyK0S22 13.92" + 0.79 0.40° +0.17 20.99° + 0.26 not detected

Table 2 Chemical composition of brown rice of Thai Jasmine rice (Oryza sativa L.cv. KDML105) and

105 mutants obtained from Low-energy ion bombardment.

6 KDML

Brown rice Moisture,% Lipid*, % Amylose*, % 2-AP*, ppm
(mean = SD) (mean = SD) (mean = SD) (mean = SD)

KDML 105 13.60° + 0.55 2.19°+0.22 16.07°+ 1.28 11.18%+0.90
HyKOS3 12.71% + 0.21 1.74%+ 0.24 10.20° +0.73 6.31° + 0.43
HyKOS3-1 12.92° +0.28 1.84° £ 0.24 18.85" + 0.40 1.09° + 0.20
HyKOS7-1 12.50° + 0.47 1.64° +0.22 11.77° £ 0.63 2.82°+0.20
HyKOS16 12.48°+0.25 1.97% +£0.39 11.63° £ 0.58 5.75°+ 0.60
HyKOS21 12.67% +0.42 256" +0.24 12.95° + 0.46 not detected
HyK0S22 13.27°+0.23 1.77° £ 0.16 18.50" + 0.80 not detected

* Lipid, Amylose and 2-AP content at 14% moisture content

Mean with different letters (a, b...) within the same column indicate significant differences (p < 0.05)
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Figure 3 Gas chromatograms of milled rice (a) KDML 105 (b) HyKOS3 (c) HyKOS3-1 (d) HyKOS7-1 (e)
HyKOS16 and (f) HyKOS21. Peak at RT 8.015-8.034 min is 2,6-DMP and RT 9.091-9.155 min is 2-AP.
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