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STARCH RETROGRADATION AND PRODUCTION OF RESISTANT STARCH
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Abstract

After rice cooking, retrogradation of starch in a cooked rice progresses quickiy at under gelatinization

temperature. Cold rice (aging rice) is tasteless, firm and digested slowly. My aim in this report is

explained the relationship between cold rice tasteless and indexes of starch retrogradation. Starch

gelatinization degree, starch whiteness index and resistant starch content that were indexes of starch

retrogradation did not change remarkably of cold and aging rice that were very firm and bad eating

quality by the sensory test. In spite of low resistant starch content of aging rice, the cecal content short

chain fatty acids and starch content of rat fed aging rice powder were higher than that of rat fed fresh and

warm rice powder.
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Composition of fresh and aging rice powders.

Freshrice =~ Aging rice
Water (%) 8.3 8.1
Ash (%) 0.2 (0.2) 02 (0.2)
Protein (%) 4.6 (5.0) 4.6 (5.0
Fat (%) 0.1 (0.2) 0.1 (0.2)
Resistant starch (%) 0.3 (0.3) 0.6 (0.7)
Retrogradation degree 98 83
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-2 Composition of test feed. (g/kg of diet)

Control FR AR
Casein 200 165 165
Corn oil 50 50 50
DL-methionine 3 3 3
Choline hydrogen tartrate 2 2 2
Mineral mixture?® 35 35 35
Vitamin mixture® 19 19 19
Corn starch (pregelatinize) 680 35 35
Experimental rice powder 0 680 680
Cellulose powder 20 20 20

# AIN-76 mixture (Oriental Yeast Co., Ltd)
® Rice: Freeze-dried fresh cooked rice (FR) and aging
rice for 24 hours at 5°C after cooking (AR).
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[X-1 Effect of aging temperature on starch aging
and resistant starch production.

Rice cultivar; Koshiibuki, Water/rice ratio; 1.3
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[X|-2 Effect of water/rice ration at cooking on
starch aging and resistant starch production.
Rice cultivar; Koshiibuki, Aging temp.; 5°C
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B4-3 Effect of rice cultivar on starch aging and
resistant starch production.
Water/rice ratio; 1.3, Aging temp.; 5°C
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#-3 Effect of fresh and aging rice on rat growth. (g)

Control FR AR
Initial body weight 151+ 2 151+ 3 151+ 2
Final body weight 222+ 2 221+ 4 222+ 3
Body weight gain 72+ 1 71+ 3 T2+ 2
Carcass weight 168+ 4 167+ 3 167+ 5
Feed intake (g/d) 185+ 0.1 184+ 0.1 185+ 0.1

Feed efficiency * 04+ 00 04+00 04+ 0.0

* Values are gram of body weight gain / gram of feed.
Values are means + SEM (n=8)

FR: freeze-dried fresh cooked rice, AR: freeze-dried
aging rice for 24 hours at 5°C after cooking.

HE, NERHLEAE, SEHERE, FEzhERIC
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#-4 Effect of fresh and aging rice on rat cecal and
fecal properties.

Control FR AR
Cecal content:
Weight (g) 28+ 05 3.0+ 04 34+04
pH 72+ 01 72+ 02 68+0.1%®
Water (%) 72+ 2 70+ 4 T4+ 2
Starch (mg/g) 81+ 04 82+ 07 98+05°
Acetate (umol/g) 51+ 8 53+ 7 63+ 5
Propionate 19+ 4 20+ 5 22+ 5
Butyrate 9+ 2 8+ 2 12+ 4
Feces:
Weight (mg/day) 510+ 56 518+ 63 608+ 48
Moisture (%) 21+ 2 23+ 3 25% 3
Starch (mg/g) 30 1.1 34+13 33+ 1.6
Daily output (mg) 14+ 05 1.6+ 0.4 0.5

1.7+

Values are means + SEM (n=8)
FR: freeze-dried fresh cooked rice, AR: freeze-dried
aging rice for 24 hours at 5°C after cooking.
2 Slgmﬁcantly different from the control group (p<0.05).
® Significantly different from the FR group (p<0.05).
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