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Fatty Acids, Amino Acids and Thermal Properties of Specialty Rice Cultivars

Induck Choi
Dept. of Rice and Winter Cereal Crop, NICS, Jeonbuk 570-0580, Korea

Abstract

The compositions of fatty acid and amino acid of specialty rice which includes colored rice (Heugjinju,
Jeugijinju, Josangheugchalbyeo), flavored rice (Heughyangmi, Hyangmil), and giant embryo rice (Keunnun) were
determined and compared to those of regular rice (Ilpumbyeo, Whaseonchalbyeo). Major fatty acids were linoleic
acid (C18:2) and oleic acid (C18:1), which were composed of 75~80% of total fatty acids. Major amino acids
were glutamic acid and aspartic acid in most cultivars but Jeugjinju in which cysteine (169.61 nmol) and GABA
(129.32 nmol) were the most abundant amino acids. Thermal properties measured by differential scanning calo-
rimeter (DSC) revealed that the enthalpy (AH) for starch gelatinization was the highest in Josangheugchalbyeo
and Whaseonchalbyeo. It suggests that the starch structure of waxy rice could be more crystallized compared
to non-waxy rice, and also that amylopectin could have more impact on starch gelatinization than amylose.
The on-set and complete temperature for starch gelatinization were higher in colored rice of Heugjinju and
Jeugjinju, and regular rice of Whateonchalbyeo.
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Table 1. Fatty acids composition (%) of the specialty rice cultivars

Specialty rice C16:0 C180 C18:1 C18:2 SFA USFA
Colored rice

Heugjinju 23.65+1.46™ 32.66+3.86° 4360+2.39"  2365+1.46™¢  76.35+1.46"

Jeugijinju 18.39+0.62¢ 0.75 42.09+2.32° 38.024+0.82  19.1440.44° 80.86+0.44°

Josangheugchalbyeo 25.73+0.09* 3055+0.30"  34.73+021°  25.73+0.09° 74.27+0.09°
Flavored rice

Heughyangmi 22.10+1.78" 0.71 37.69+£2.18" 3879+2.41°  22.81+0.77% 77.19+0.77"

Hyangmil 24.49+0.80™ 36.86+1.58™ 38.65+0.78" 24.49+0.79"  7551+0.80°%
Giant embryo rice

Keunnun 22.19+0.01" - 39.23+0.64" 3857+0.65°  2219+0.01¢ 77.81+0.01°
Brown rice

Ilpumbyeo 23.37+1.39™ 37.61+1.14™ 39.01+253"  23.37+1.39"¢  76.63+1.39"

Whaseonchalbyeo 25.30+0.16 36.20+0.19™ 38414+0.04  2530+0.16"  74.70+0.16®
F-value 10.49" 414" 4.80" 12.48"™ 12.48™

Means in the same column followed by different letters are significantly different at p<0.05.

Significant at "

“p<0.001 and “p<0.05, respectively, from ANOVA

C16:0, palmitic acid; C18:0, stearic acid; C18:1, oleic acid; C18:2, linoleic acid; SFA, saturated fatty acid; USFA, unsaturated fatty acid.
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Table 2. Amino acid contents in the specialty brown rice
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(unit: nmol)

Specialty rice Asp Ser Glu Gly Ala Cys GABA Hylys Total
Colored rice
Heugjinju 87.95 30.80 309.70 19.62 37.32 15.91 25.98 32.14 559.43
Jeugjinju 26.17 20.66 64.94 21.44 88.08 169.61 129.32 31.76 551.97
Josangheugchal 225.92 53.62 238.06 24.44 55.09 25.25 21.72 57.66 701.77
Flavored rice
Heughyanmi 145.48 3751 310.23 13.79 34.54 162.82 23.83 56.02 784.22
Hyangmil 94.69 16.25 133.58 13.15 18.15 64.74 — 56.34 396.90
Giant embryo rice
Keunnun 241.73 64.44 365.21 19.43 42.33 130.74 139.42 55.77 1059.07
Brown rice
Ilpumbyeo 127.06 35.51 226.23 15.22 39.56 22.73 — 56.32 522.64
Whaseonchalbyeo 132.06 — 243.16 14.45 39.33 29.18 37.26 57.19 552.61

Asp=aspartic acid, Ser=serine, Glu=glutamic acid, Gly =glycine, Ala=alanine, Cys=cystine,

Hylys=hydroxy lysine.

GABA =gamma-aminobutyric acid,
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Table 3. Thermal properties of specialty rice by differential scanning calorimeter (DSC)

Specialty rice To (°C) Tp (°C) Tc (°C) H (J/g)
Colored rice

Heugjinju 70.2440.41° 79.56+0.37" 97.99+0.73" 6.45+0.08"

Jeugjinju 71,51 +£0.04% 79.33+0.17° 97.48+0.12" 6.78+0.27°

Josangheugchalbyeo 69.52+0.13° 79.01+0.08" 102.12+0.52° 9.39+0.39°
Flavored rice

Heughyangmi 65.91+0.47° 73.59+0.23° 90.77+1.15 5.47+0.63¢

Hyangmil 66.98+0.11¢ 75.66+£0.02° 94.46+1.78° 6.36£0.14"
Giant embryo rice

Keunnun 65.3440.36° 73.39+0.49° 89.8140.62% 6.12+£0.34"
Brown rice

Ipumbyeo 64.03+0.25" 72.64+0.22¢ 88.49+0.21° 5.33+0.24°

Whaseonchalbyeo 69.24+0.09° 79.44+0.11°% 102.49+1.05° 9.12+0.17°
F-value 182.06™ 287.26™ 69.81° 4477

Means in the same column followed by different letters are significantly different at p<0.05.

Significant at ““p<0.001 from ANOVA

To, onset temperature; Tp, peak temperature; Tc, completion temperature; AH, enthalpy for gelatinization.
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