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Abstract

Cooked rice was prepared by the conventional cooking method being used among Korean families.
The bottom layer (very slightly roasted and charred) and upper layer of the cooked rice in a cooking
vessel were collected separately in order to determine the chemical changes and volatile carbonyl for-
mation occurring in rice during the cooking process. Amino acids, especially free amino acid contents
were reduced with the decrease of reducing sugar in rice after cooking. A little change was shown in
the fatty acid composition of lipid fractions, however, decreased iodine values and increased fatty acid
values were observed after cooking process. Volatile carbonyl compounds from cooked rice were isolated
and 8 carbonyls of them were identified. A significant difference of relative composition of the iden-
tified carbonyls was found between the upper layer and bottom layer of cooked rice. Generally, the
cooked rice obtained from the bottom layer had shown a little more changes in chemical composition

and a stronger browning flavour than those of the upper layer of cooked rice.
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Fig.1. Distillation apparatus ‘for trapping of
volatile carbonyl compounds.

A: cleaning botile containing DNP solution,
B: washing bottle containing distilled water
C: cooked rice, D: water bath, E, F and
G: trapping flask containing DNP solution for
carbonyl compounds H: to vaccum, I: ther-
mometer, J: thermoregulator
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nyls from cooked rice (upper layer)
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Table 1. Composition of total amino acids in

uncooked and cooked rice
(on a dry basis)

Uncooked rice Cooked rice(mg/100g)

Amino acid (mg/100g) ggg?i Eg}tég;n
Lysine 297 292 281
Histidine 175 179 166
Arginine 612 6035 502
Tryptophan 122 119 117
Aspartic acid 692 685 656
Threonine 260 249 240
Serine 375 363 344
Glutamic acid 1,410 1,401 1,396
Proline 396 390 386
Glycine 364 390 248
Alanine 411 407 404
Valine 479 470 465
Methionine 169 165 161
Isoleucine 304 297 296
Leucine 624 625 613
Tyrosine 278 280 274
Phenylalanine 404 396 392
Total 7,372 7,283 7,141

*Cooked rice was obtained from upper layer or
bottom layer in a cooking vessel.

Table 2. Composition of free amino acids in
uncooked and cooked rice
(on a dry basis)

Uncooked rice Cooked rice(mg/100g)

Amino acid (mg/100g) }i;;’gir g<;t§?m
Lysine 1.15 0.85 0.76
Histidine 0. 56 0.51 0.49
Arginine 1.12 1.10 0.90
Tryptophan 0.19 0.10 0. 05
Aspartic acid 11. 95 10.33 10.05
Threonine &

Serine 7.65 6.04 5.61
Glutamic acid 10.75 10. 54 10.20
Proline 0.38 0.32 0.33
Glycine .95 0.53 C. 54
Alanine 2.63 1.76 1.70
Valine 0. 90 0.58 C.50
Methionine 0. 04 0.08 0.03
Isoleucine 0. 30 0.18 0.13
Leucine 0.36 0.27 €. 31
Tyrosine €. 62 0.50 0.32
Phenylalanine 0.36 0.23 0.15
Total '39.93 33.92 32.09

©ow, lysine, tryptophan, alanine, valine, isoleucine,

tyrosine 7]z phenylalanine 52| o}w| =il gHgFo]
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Table 3. Reducing sugar content, iodine value

and fatty acid value of uncooked
and cooked rice

Cooked rice

Unc90ked

rice Upper Bottom
layer layer

Reducing sugar(mg%)* 225 195 157
Ether extractable-fat(%)* 0.83 0.81 0.79
Iodine value - 92.5 87.0¢  79.9
Fatty acid value 5.5 6.6 6.9

*On a dry basis
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Table 4. Fatty acid composition of extracted
lipid from uncooked and cooked rice*
(Fatty acids, wt %)

Uncooked Cooked rice
Fatty acid rice Upper layer Bottom layer
Myristic acid 0.5 0.6 0.4
Palmitic acid 16.5 15.6 15.6
Stearic acid 2.2 2.9 2.6
Oleic acid 43.0 42. 8 42.9
Linoleic acid 35.6 35.9 36.2
Linolenic acid 1.2 1.0 1.0
Arachidic acid 0.7 0.7 0.8
Behenic acid 0.3 0.4 0.3

ZA YA Al HRFe 54 F1gg

*Ethyl ether extractables
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Table 5. Relative distribution of major volatile carbonyl compounds in cooked rice from

upper layer and bottom layer

Carbonyl compounds

Method of identification

Carbonyls composition of cooked rice(%)

Upper layer Bottom layer

Acetaldehyde GC, GC-MS, TLC
Propionaldehyde GC, GC-MS, TLC
Acetone GC
n-Butyraldehyde GC, GC-MS
Methylethylketone GC
iso-Valeraldehyde GC, GC-MS
n-Valeraldehyde GC, TLC
n-Caproaldehyde GC, TLC

20.0 66.7
3.3 2.0
16.1 14.8
4.5 0.4
0.5 0.4
28.0 13.9
8.6 0.2
_19.0 _ 1.6
100. 0 100. 0
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Fig.3. Gas chromatogram of DNPHs of
cooked rice flavor.
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