Trace Nutrients Research 37:7—11 (2020)

B
i

ZEROFEEDF T v bORR EFREBICKITTZE

BATL 2 A M W B A M R s KM
(B R AL i LA AR AL - FTiba e ss™)
(%A% 2020 458 H 30 H, <8 20204510 H 7 H)

wHoOW R KM

Effect of retrograded rice administration on growth and iron status in rats
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Summary

The digestibility of retrograded starch was evaluated by an iz vitro digestion test and a nutritional test using rats.
Uncooked polished rice (Koshihikari from Niigata Prefecture in 2019), commercially available gelatinized rice (Onisi
Foods Co., Ltd.), and retrograded rice were used as foods containing raw starch, gelatinized starch, and retrograded
starch. The retrograded rice was prepared by spreading cooked polished rice on a stainless-steel tray, leaving it at
4°C for 1 day, and then freeze-drying. The in wvitro digestibility of each rice sample was 86% in gelatinized rice,
72% in retrograded rice and 37% in uncooked polished rice. Eighteen male 4-week-old Wistar rats were divided into
three groups, and each of them was fed a diet containing 12% of protein and consisting mainly of uncooked polished
rice, gelatinized rice or retrograded rice for 4 weeks. The weight gain, feed efficiency, serum total protein, albumin
and total lipid concentration, and liver lipid concentration in the retrograded rice administration group were signifi-
cantly lower than those in the other two groups. These results indicate that retrograded starch is not well digested
in vivo as compared with gelatinized starch. In the retrograded rice-administered group, hemoglobin concentration,
serum transferrin saturation, and liver iron concentration were significantly high, and it was estimated that low
protein and energy status caused by retrograded rice administration changed iron metabolism. On the other hand,
the uncooked polished rice administration group showed the same growth as the gelatinized rice administration
group, which was different from the result of the iz vitro digestion test. This result is coincident with previous re-

ports but the mechanism by which rats can utilize raw starch is unknown.
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Table 1 Composition of experimental diet

%

Rice powder 75.0
Casein 7.0
Soybean oil 5.0
AIN93G mineral mixture 35
AIN93 vitamin mixture 1.0
Choline bitartrate 0.2
Cellulose powder 1.0
Sucrose 7.0
L-Lysine 0.2
L-Cystine 0.1
100
Gelatinized rice
80

g 60 | Retrograded rice
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Fig. 1 In vitro digestibility of uncooked, gelatinized or retrograd-
ed polished rice powder.
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Fig. 2 Growth curve of rats fed diets composed mainly of rice.
Position of the marker and length of the bar attached to
the marker represent mean and the range of standard
error, respectively.
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Table 2 Effects of retrograded rice administration on growth, serum protein, serum and liver
lipids, liver function and iron status in rats

Polished rice powder supplied

Retrograded rice
170 = 7
0.208 = 0.008

Gelatinized rice
199 = 5b
0.266 = 0.006°

Uncooked rice
203 = 10°
0.303 = 0.015"

Body weight gain (g)
Feed efficiency

Serum biochemistry test

Total protein (mg/dL) 5.00 = 0.06" 492 = 0.07° 4.67 = 0.06
Albumin (mg/dL) 345 £ 0.04° 340 = 0.06" 3.18 = 0.05
Triglyceride (mg/dL) 98 + 152 106 + 21# 53 = &
Total cholesterol (mg/dL) 56 = 32 52 £ 12 50 = 22
Total lipid (mg/dL) 269 + 24> 272 = 200 193 = 120
AST (U/L) 95 + 42 93 = 22 106 = 2°
ALT (U/L) 59 = 3 53 = 42 74+ 3
Calcium (mg/dL) 10.8 = 0.1° 10.6 = 0.1 104 = 0.12
Iron (ug/dL) 214 = 13 210 = 15 226 = 92
Transferrin saturation (%) 41.7 = 3.0° 419 = 342 55.1 = 2.8
Hemoglobin (g/dL) 12.3 = 0.1# 12.3 = 0.22 13.0 £ 0.1°
Liver
Total lipid (mg/g) 36.0 = 5.6" 264 £ 37" 6.6 = 1.2
Iron (ug/g) 51 = 72 53 = 7¢ 77 £ 5°
Zinc (ug/g) 21 =10 22 =10 21 =12

Values are means + SEM (n=6). Means in the same row not sharing a common superscript differ
significantly (p < 0.05).
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