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Nutritional Physiology of Polished Akagome,
a Japanese Native Reddish Rice Cultivar

Noriko Ocawa and Natsumi YamMaNAKA

Faculty of Home Economics, Gifu Women’s University, Gifu 501-25

Male rats were fed on a diet supplemented with 10% rice powder (polished Akagome, a reddish rice,
or polished Kinuhikari, a nonglutinous white rice) for 42 days.

No significant difference was observed in the feed efficiency ratio and the relative weight of contents
in the digestive organs between the diet supplemented with Akagome and that with nonglutinous white
rice. The reducing sugar rate in the feces of the rats fed with Akagome powder was the same that of
the rats fed with the nonglutinous white rice powder.

The dietary fiber in polished Akagome was 13.7%, and 7.7%in the polished nonglutinous white rice.
The carbohydrate gas released from the dietary fiber prepared from the two rice samples was
measured in a batch culture with pig cecal bacteria for 24 h at 1 h intervals. The volume of released
gas from the Akagome fiber was higher than that from the nonglutinous white rice fiber, indicating that
the fermentation quality was different between the two rice fibers.
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Table 1. Composition of the diets
Acclimatization Experimental
diet (%) diet (%)
Mineral mixture 3.5 3.5
Vitamin mixture 1.2 1.2
Casein 20.0 20.0
Lard 10.0 10.0
Sucrose 65.3 55.3
Rice powder —_ 10.0
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Table 2. Chemical compositions of the polished rice @) EhoOWE
samples FA, I BbKE, T—VRF—F (T2 pu—
Polished Polished V) A2 HEEBELAS v o#EPORBIVES 2
redrice (%)  whiterice (%) BIMEE Y LT Table 5 1R L7, kB2 BEL 7
Water*! 13.53**+0.21 13.08+0.08 Ty NOBEBREERBICHTABENOE A2 3.92%,
Ash*! 1.17£0.48 0.95%0.06 I BLARBTIZIT7T%, 2> PO— i3 2.71%TH
Protein*! 8.27**+0.12 6.39+0.18 P
Fat*! 0.88+£0.05 1.22**+0.09 (5) MAEhDHWIL RAFT—)L
Dietary fiber FKE, 25K, 23—V AY¥—F (aria—
Water-soluble 1.06 0.81

V) %42 BEERLZT v POMBEHRORI LT
O — V% Table 6 {Z7R L7z, 7 v b OMEH ORI
*'Mean®=SD of three determinations. **p<0.01 LAFO— VR, REBEROS v b OB
(Fvalue). 144.5 mg/100 ml & 5 5 HRBHEMT v b D 140.6

Water-insoluble 12.64 6.88

Table 3. Influence of the polished red rice on the body weight gain and feed efficiency ratio

Polished red rice Polished white rice Control (corn starch)
Initial body weight (g) 114.0+18.3 128.3+23.6 116.3+16.7
Body weight gain (%) ** 391.8%51.6 357.2+44.1 430.2%£89.0
Feed efficiency ratio (%)** 34.8+ 0.2 35.3+ 1.9 35.0% 3.5

Each value is the mean + SD of three determinations. *' (Final body weight (g) after 42 days/initial body weight (g)) X
100. *2 (Body weight gain (g)/feed intake (g)) X< 100.

Table 4. Influence of the polished red rice on the tissue and relative contents weight of the digestive organs in

rats
Polished red rice Polished white rice Control (corn starch)
Organ Relative tissue Relative contents Relative tissue Relative contents Relative tissue Relative contents
weight*! weight*? weight*! weight* weight*! weight™*?
Stomach (%) 0.36+0.02 1.00%0.21 0.34+0.03 0.69+0.28 0.36+0.03 0.47+0.33
Small intestine (%) 1.38+0.18 0.47+0.24 1.30£0.18 0.47%+0.25 1.27+0.19 0.59+0.07
Cecum (%) 0.15+0.02 0.43%0.10 0.13%£0.01 0.41%0.02 0.141+0.01 0.47%0.12
Colon (%) 0.36+0.04 0.35%+0.11 0.31+0.04 0.27£0.24 0.31+£0.04 0.30£0.06

Each value is the mean =+ SD of three determinations. ** (Tissue weight (g)/body weight (g)) X 100. ** (Contents weight
(g)/body weight (g)) X 100.
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Table 5. Reducing sugar rate in feces

Polished Polished Control
red rice (%) white rice (%) (corn starch) (%)
3.92+0.35 3.77£0.08 2.71%+0.49

Each value is the mean 3 SD of three determinations.

Table 6. Concentration of plasma total cholesterol

Polished red rice Polished white rice
(mg/100 ml) (mg/100 ml)

Control (corn
starch) (mg/100 ml)

144.5%26.1 140.6+£21.5 138.8+34.9

Each value is the mean=+SD of three determinations.
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Cumulative volume of released gas (ml)

Time of incubation (hr)

Fig. 1 Time-course of CO; gas released from

polished red rice, polished white rice and
glucose in a batch culture with pig cecal
bacteria after subtracting the blank value

Each point represents the mean of two replications with
inoculi from different pig groups. [, polished red rice; @,
polished white rice; A, glucose.
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