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Figure 1 Genealogy of rice (Yukihikari, Honoka 224, Kirara 397 and Shimahikari) .

Table 1 Starch, Protein and Lipid content in untreated rice flour.

2/100 g Rice flour  Yukihikari Honoka 224 Kirara 397 Shimahikari

Starch 73.9 71.2 73.0 73.2

Protein 6.02 5.66 5.31 6.57

Lipid 1.09 0.64 0.60 0.94

Table 2 Composition of experimental diets.
X B 7 A Ingredients (g/kg diet) Control  Rice flour
ML Ty (e EE A NS o e
:!.. *@Efﬁﬂﬁ%ﬁcﬁ@ﬂ%ﬁ/ﬁ Casein 200 200
A, wWEOHND, Foh224, E55 397, L-Cystine 3 3
LEOPD D4RV, WEOH,D LIZD) 224 Sucrose 100 100
EEIEWICHE CURFELCH Y, EIbimE s A o R a5 Soybean oil 70 70
EMCTW D (Figure o —75, 55307k LE0 gﬁ?wﬁwwmw ng omg
. BT R U RS 12 S H e A ellulose 5 5

70 SRAMER EAMELEDD, T2 A VBEOR -\ ol Mix (AIN-93GMX) 35 %
ﬁELcuﬁEﬂ_é (Flgure ].)o Lfs_ 75") VCVQ) g 075‘ D j:D Vltamln MiX(AIN-gS-VX) 10 10
LRWETH DL, T 4 RHEORUAEOT T, ¥ Rice flour* — 300
YN, IREEREE Table 1 IR L7ze TNE DRSS a-Cornstarch 529.486 229.486

ZERER, ROV Y AY Y b 2AF—FHEF Y b
(Megazyme, Wicklow, IRL), 7 )V % — b % (AOAC
920.87, #F#-5 v N7 HISR%5.95), Vv 7 AL —
i (AOAC 920.85) THIE L7z ThH DK% B b
PENT 22 L2 MELT, REMKSZGZHCTORB
X OIRDE % — R 7 J7 B IRET L 72 o AR T 14,
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=1C, ME60=£5%, 12 KERI IR A (B 7: 00~
19:00) OFGMTCTEHE L7z 7 HEW RO K E-CHI
1Lk, SGHECHREZISH VLI IS,
FV T HOVERETE (Bk) ORnl, HA) THE L%
BEOWRS 2B Lz, T v OB K Guide for the
Care and Use of Laboratory Animals (Z# U T47 572,

"Each of the four kinds of rice cultivars, Yukihikari, Ho-
noka 224, Kirara 397 and Shimahikari.
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W% BRI LI A5 K TR L 72 b 0 % pH™ 38 X OIS
KoL, R0 0BERIZSMSH £ T-30CT
PRAFE L 720
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Table 3 Body weight gain, food intake and cecal status in rats fed the control diet or a diet containing 30% rice flour

for 28 days.
Control Yukihikari Honoka 224 Kirara 397 Shimahikari
Body weight gain (g/28 d) 63.3+3.08 72.1%+4.75 72.3+2.13 72.8+1.89 72.0+4.41
Food intake (g/28 d) 394 +7.26 404+10.2 396 +6.01 389+7.76 391+7.22
Cecal content
Weight (g) 2.18+0.12 2.34+0.23 2.79+0.30 2.28+0.05 2.18+0.31
pH 7.41+0.05° 7.21+0.03" 7.15%0.05" 7.37+0.04" 7.37£0.09"
SCFA (i mol/g content)
Acetate 79.1£6.77° 105 = 7.05° 102 £5.56™ 88.4+5.08" 89.8 +3.48"
Propionate 11.3+1.14 14.0+0.95 13.4+1.17 12.6+0.29 11.0+0.56
n-Butyrate 4.55+0.37 8.42+1.22 7.48+£0.25 6.48 =0.60 7.66 £ 1.55
Total 94.9+8.18" 127 £ 8.25" 123+6.25% 107 £5.63% 108 +3.77%
Mucin (mg/g content) 3.55+0.07% 3.44+0.05" 3.67+0.11" 3.74 +0.04™ 3.88+0.13°
IgA (mg/g content) 0.19+0.02° 0.32+0.05% 0.43+0.04 0.29+0.01* 0.38 £0.06
NH,-N (mg/g content) 0.48 +£0.04™ 0.63 =0.05" 0.68 +0.06 0.43+0.02° 0.52%0.02"
Bacteria (log;CFU/g content)
Anaerobes 8.89+0.26 8.71+0.03" 8.53+0.08" 8.17+0.23 8.35+0.08™
Lactic acid bacteria 8.16=0.16 7.92+0.13 7.85+0.02 7.73+0.13 7.90£0.05
Lactobacillus 7.46 £ 0.44° 6.55+0.25% 6.64+0.31" 6.53+0.15" 6.19+0.17°
Bifidobacterium 7.06 £0.08 7.04£0.16 7.18+0.10 7.29+0.17 7.02+0.09
Coliform 7.59+0.21 7.06£0.25 7.01x0.16 7.25+0.22 7.34£0.13

Values are expressed as mean = SE, 7 =5.*Mean values within a row with unlike superscript letters are significantly
different (p < 0.05), as determined by ANOVA with Tukey’s test.
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Summary: The effects of cooked rice flours on cecal fermentation in rats were examined. The rice flours used
were Yukihikari and Honoka 224, which have the genealogy of the rice cultivar Hokkaido, and Kirara 397 and
Shimahikari, which have the genealogy of the cultivar Koshihikari. Rats were fed either a control diet or one of
the experimental diets each containing one of the four rice flours as a starch source. The animals were fed the
diet at 300 g/kg for 28 days. In comparison with the control group, the rats fed Honoka 224 were found to have
a significantly lower cecal pH, their cecal concentrations of acetate and total short-chain fatty acids (SCFA)
tended to be higher (acetate: p =0.067, total- SCFA: p =0.050), and their immunogloblin A (IgA) and ammonia
nitrogen concentrations were significantly higher. In the rats fed Yukihikari, the cecal acetate and total SCFA
concentrations were significantly higher. In the rats fed Shimahikari, the cecal mucin concentration tended to
be higher and the cecal IgA concentration was significantly higher. Collectively, these findings suggest that
consumption of cooked rice improves cecal fermentation, and that this effect is influenced by the genealogy of
the rice.

Key words: rice, genealogy, cecal fermentation, short-chain fatty acid, rat

* Corresponding author (E-mail: fukushim@obihiro.ac.jp)

' Department of Food Science, Obihiro University of Agriculture and Veterinary Medicine, Inada-cho, Obihiro,
Hokkaido 080-8555, Japan

? Department of Agro-Environmental Science, Obihiro University of Agriculture and Veterinary Medicine, Ina-
da-cho, Obihiro, Hokkaido 080-8555, Japan

* Hokkaido Research Organization, Agricultural Research Department Kamikawa Agricultural Experiment Sta-
tion, Pippu-cho, Kamikawagun, Hokkaido 078-0397, Japan



