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Effect of Addition of Oil on the Retrogradation of Cooked Rice

Yoshiko Hibi

Shiga Prefectural Junior College , Hikone, Shiga 522

The effects of native or additive lipids on the retrogradation of cooked rice stored at 5°C were
studied by measuring texture characteristics. The complex formation of starch with lipid was
also studied by measuring water-soluble carbohydrate in gelatinized rice starch pastes with or
without lipid. The results were as follows:

1) After the storage of cooked rice at 5°C, hardness increase, cohesiveness decrease and ad-
hesiveness decrease were suppressed by the presence of native lipids in rice. The addition of olive
oil to rice in heating suppressed hardness increase and cohesiveness decrease of cooked rice stored
at 5°C, though these effects were not determined by sensory evaluations.

2) By removing lipids, the amount of water-soluble carbohydrate much increased. In the
case of defatted rice starch, it decreased with the increasing amount of palmitic acid added and
it remained constant at the 1.2 and more per cent amount of palmitic acid added. The loss of
the amount of water-soluble carbohydrate by adding tripalmitin to defatted rice starch was about

one third of that by adding palmitic acid.
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Table 1. Effect of native lipid on the texture characteristics of cooked rices
Ch . Storage Rice
Aracieristie (day) Nondefatted Defatted Refatted
ondefatte efatte efatte
Hardness 0 8.72+0. 752 8.30+0. 80 8.37+1.16
X 103N/m? 1 15.80+1. 94 17.90%1. 67 13.82+1.90
xb 1. 81 2.16 1.65
Cohesiveness 0 5.341+0.46 5.29%0. 32 4,81+£0.46
%101 1 4.86+0. 32 4.39+0. 23 4.50+0. 36
* 0.91 0.83 0.94
Adhesiveness® 0 2.61%0.11 1.90£0. 45 1.84%0. 34
1 1.82+0. 32 0.64+0.23 1.25+0. 39
XN/m * 0.70 0.34 0. 68

2@ Mean +SD (four to six measurements). ® Ratio of value observed after 1 day storage to original

one. ¢ Adhesiveness=N/m2 X m=N/m.
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Table 2. Effect of addition of olive oil on the sensory
evaluations of cooked rices
Storage (day)
Question 0 1

—a +b — +
Which is oilier? 8 16 7 17*
Which is glossier? 5 19** 17* 7
Which is harder? 11 13 11 13
Which is stickier? 16 8 10 14
Which is coarser? 14 10 13 11
Which is preferable to texture? 11 13 14 10

a Cooked rice without olive oil. b Cooked rice with olive oil. *** Significantly
different at »<0.05 (*) and p<0.01 (**), respectively.

Table 3. Effect of addition of olive oil on the texture
characteristics of cooked rices

Cooked rice

Characteristic S(t((l);;)ge . T
Hardness 0 8.72+0.75¢ 8.54%0.76
X 103N/m? 1 15.80%+1.94 13.48%1.38
*d 1. 81 1. 58
Cohesiveness 0 5.34%0.46 4.97%0.35
x 10! 1 4.86+0. 32 4.71£0.48
* 0.91 0.95
Adhesivenesse 0 2.61%0. 11 2.66+0. 28
X N/m 1 1.82+0. 32 1.66+0. 49
* 0.70 0.62

2 Cooked rice without olive oil. b Cooked rice with
olive oil. ¢ Mean+SD (four to six measurements).
d Ratio of value observed after 1 day storage to
original one. ¢ Adhesiveness=N/m?x m=N/m.
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Table 4. Effect of lipid on water-solubility in the gelatinization

of normal rice starch

Water-soluble carbohydrate (%)

Rice starch

Total2 Amylopectin® Amylose?

Nondefatted 10.4+0.3 1.2 9.2
Defatted 31.9£0.5 11.6 20.3

Refatted
Palmitic acid 0.6% 21.4%0. 4 4.3 17.1
0.9% 13.1£0.9 1.5 11.6
1. 2% 9.0+0.4 0.7 8.3
1.8% 9.3+0.8 0.9 8.4
Tripalmitin  1.8% 23.1£0.5 5.6 17.5
5.4% 23.7+0.6 5.9 17.8

. o

Palmitic acid 0.975 8.9:£0.4 0.7 8.2

+ Tripalmitin 0. 9%

a Amount of total carbohydrate in the supernatant of starch paste was measured by the

phenol-sulfuric acid method. ® Calculated from the area of GPC elution pattern.
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Effect of lipid on the GPC elution patterns of

the water-soluble fraction of normal rice starch

Fig. 1.

pastes

A: Nondefatted rice starch (——) ; defatted rice starch
(e ); refatted rice starch with 0.9% (—), 1.2%
(-+-) and 1.8%, (-+--) of palmitic acid. B: Nondefatted
rice starch (——); defatted rice starch (- ) ; refatted
rice starch with 1.8%, (---) and 5.4% (~++-) of tripal-
mitin. C: Nondefatted rice starch ( ); defatted rice
starch (- ); refatted rice starch with palmitic acid
0.9%, and tripalmitin 0.99, (---).
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