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Abstract

Two rice varieties in Korea, an Indica type “Tongil” and a Japonica type “Jinheung”, were
stored at 5°C and 30°C for six months and the changes in organoleptic quality and lipid components
were investigated to obtain the following results.

In storage, both varieties brought about increases of hardness, cohesiveness and gumminess, and
a decrease of adhesiveness among textural parameters of cooked rice. Storage at 5°C showed no
change in organoleptic quality but storage at 30°C caused the occurrence of off-flavor in both
varieties and a marked decrease of stickiness in Jinheung.

Rice samples before storage contained 5-times more free lipids than bound lipids and free lipid
content of Tongil was 70~80% of Jinheung. In storage, bound lipids tended to increase slowly
while free lipids increased in both varieties at 5°C and tended to increase in Tongil and to decrease
in Jinheung at 30°C.

In free lipid fractions of rice samples before storage were found 9 components including triglycerides,
free fatty acids and sterol esters and in bound lipid fractions were found 8 components including
free fatty acids and sterol esters, as the major components. In storage, changes in lipid components
were more remarkable in free lipids than in bound lipids and in Jinheung than in Tongil. It was,
therefore, concluded that Tongil variety had a better storage stability than Jinheung variety and

the deterioration of rice quality occurred mainly in free lipid fractions during storage.
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Table 1. Textural parameters of cooked rice as measured in bulk after 6-month storage

l Before storage Stored at 5°C Stored at 30°C
Textural parameter

! Tongil Jinheung Tongil ’ Jinheung Tongil : Jinheung
Hardness (T.U.) | 1e0 | 1s0 | 2.0 2.12 2.18 t 2.36
Cohesiveness L0291 0.3 0.42 0.39 0. 44 0.40
Gumminess | 460 | 510 | 93.8 85.5 96.4 l 99.0
Adhesiveness (cm?) ! 0. 35 ) 0.30 . 0.10 0.12 l 0.02 : 0.08

* Water-to-rice ratio in cookmg was 140% and 120/ for Tongil and Jinheung, respectively.
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Table 2. Organoleptic quality of raw rice and cooked rice after 6-month storage*

. Raw rice Cooked rice
Quality Rice variety | [ -
] Stored at 5°C | Stored at 30°C | Stored at 5°C ! stored at 30°C
Tongil L2ad de el w9 | TAA Qe | TEA wzde
| CEE A 1
Ocor Jinheung | FRA e Bdel wa w  TUA 9 | Fa4 4%
i A A g i
Tongil ‘ lmagsz 2o | wwgo 2
il Cele 9
Palatability Jinheung s Ag Wy n )
i o
! ! A&

* Water-to-rice ratio in cooking was 140% and 120% for Tongil and Jinheung, respectively.
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Table 3. Changes in lipid content of rice in storage for 6 months. (%)
| ‘ Before storage | Stored at 5°C l Stored at 30°C
Lipid fraction | Purified state . f
l Tongil Jinheung Tongil ! Jinheung ' Tongil ’ Jinheung
Free | Crude 0.80 0.96 0.89 1.04 0.88 0.94
Free % Purified 0.53 0.73 0.65 0.85 0.59 0.70
Bound I Crude 0.12 0.17 0.14 0.17 0.15 0.18
Bound % Purified 0.11 0.16 0.13 0.17 0.15 0.17
Total | Crude “ 0.90 113 1.03 1.21 1.03 112
Total 1 Purified ( 0.64 0. 89 0.78 1.02 0.74 0.87
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Table 4. Composition of free lipid fractions from rice stored for 6 months. (%)
Before storage | Stored at 5°C | Stored at 30°C
Rf value Component e Reference compourd
identified Tongil erheungl Tongil ‘Jmheung Tongil ;Jinheung
0.00 | Phospholipid J 35 51 27| 34 . 4.0 | Lecithin
0.04 | Monoglyceride 2.0 0 2.4 4 2.2 1.7 3.0 Glyceryl monostearate
0.12 | Unknown 26 51| 22 | 42 ’ 5.0 | *
0.30 | Diglyceride { 3.0 | 4.3 3.5 4.6 ] 3.6 Dipalmitin
0.37 ! Sterol 5.8 4.3 « 4.5 3.9 2.7 2.8 Sitosterol
0.50 , Free fatty acid | 20.7 | 26.4 | 34.2 | 29.0 | 35.6 ﬁ 29 2 | Stearic acid
0.72 | Unknown 44 | 42, 46| 48 | 49 *
0.88 | Triglyceride 33.1 43.6 % 28.7 40.6 24.8 24. 5 Tristearin
1.00 | Sterol ester 10.0 10.5 | 111 11.2 18.2 22.7 Cholesterol stearate

* No standard compound was available and the

content was, therefore, expressed as stearic acid.
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Table 5. Composition of bound lipid fractions from rice stored for 6 months. (%)
Before Storage Stored at 5°C | Stored at 30°C
Rf value Component identified*
Tongil |Jinheung| Tongil |Jinheung] Tongil {Jinheung
0.00 Phospholipid 2.1 4.8 2.0 | 1.7 1.3 11
0.04 ! Monoglyceride 3.7 2.6 3.2 2.0 2.3 0.9
0.12 Unknown 5.4 4.9 3.8 4.3 3.0 3.1
0.30 Diglyceride 2.6 2.3 2.9 3.7 3.6 2.4
0.37 Sterol 2.7 2.4 2.5 2.0 2.1 1.8
0.50 Free fatty acid 38.5 42.6 41.4 44.2 44.6 46.0
0.88 Triglyceride 7.5 6.2 6.2 5.4 4.0 5.3
1.00 Sterol ester 37.6 34.3 38.1 36.6 39.1 39.5

* Reference compounds were the same as in Table 4.
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