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ABSTRACT

The objectives of this research were to determine the effects of brown rice (BR) on food intake, digestion, energy value, and
fecal characteristics. Three replacement levels which BR replaced 0, 15 and 30% of wheat flour were tested. Six female
Miniature Schnauzer (8~9 month age, initial mean body weight 5.0 +0.3 kg) were assigned to treatments in replicated 3x3 Latin
square design. Total tract digestibilities of DM, OM, acid hydrolyzed fat and gross energy except CP increased linearly (P<0.01),
and observed digestible energy and metabolizable energy values also increased linearly (P=0.001 and P=0.006, respectively) with
increasing BR replacement level. Wet and dry fecal output decreased linearly (P<0.001, P=0.004) with increasing BR inclusion to
the diets and BR 30% treatment reduced wet fecal output up to 21% of that of control. Quadratic (P<0.01) effects was observed
in fecal score for dog fed BR and fecal ammonia concentration tended to increase linearly (P=0.07) in response to increasing BR
replacement level. It seems that the increase in fecal ammonia concentration may be partially related to the decrease in short-
chain fatty acid concentration (P=0.001). This study clearly demonstrates that BR improves nutrients digestibility and fecal
characteristics of dog.
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Table 1. Ingredient and chemical composition of diets

fed to dogs
Brown rice level, %
0 15 30
Ingredient composition, % as-fed basis
Wheat flour 50.9 337 16.6
Brown rice - 15.0 30.0
Soybean meal 10.0 10.0 10.0
Meat meal 10.0 10.0 10.0
Poultry offal meal 14.3 16.7 19.2
Tallow 9.2 9.1 9.1
Others 5.6 5.5 5.1
Chemical composition
Dry matter, % 94.8 94.1 93.9
Organic matter, % DM 91.5 91.0 91.6
Crude protein, % DM 31.6 33.7 324
Crude fiber, % DM 3.9 32 3.7
Acid hydrolyzed fat, % DM 20.0 18.6 20.3
Gross energy, keal/g 5.24 517 5.35
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Table 2. Effects of brown rice levels on nutrient intake and apparent total tract digestibility

Brown rice level, % D P value
Items SEM - -
0 15 30 Linear Quadratic
Intake, g/d
Dry matter 125 130 123 3.9 0.191 0.246
Organic matter 114 111 112 3.6 0.201 0.105
Crude protein 38.2 41.1 37.2 1.23 0.101 <0.001
Acid hydrolyzed fat 24.9 22.8 24.5 0.77 0.159 <0.001
Digestibility, %
Dry matter 73.2 75.5 77.7 221 0.009 0.930
Organic matter 78.9 81.4 83.6 1.74 0.003 0.893
Crude protein 76.3 78.2 77.4 2.11 0.456 0.255
Acid hydrolyzed fat 89.2 90.9 93.0 1.26 0.016 0.865
Gross energy 79.5 81.6 84.1 1.66 0.005 0.830

D Standard error of means.
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Table 3. Observed energy values of dog foods containing brown rice

Htems Brown rice level, % SEM" P value
0 15 30 Linear Quadratic

Energy intake, kcal/d 654 631 656 20.7 0.863 0.007
Fecal energy, kcal/d 130 116 105 83 0.006 0.843
Urinary energy, kcal/d 523 61.1 53.8 4.1 0.776 0.092
DE, kcal/d 524 515 550 24.6 0.050 0.041

kcal’/kg DM 4189 4215 4491 82.2 0.001 0.034
ME, kcal/d 472 454 496 25.9 0.108 0.025

kcal’kg DM 3767 3712 4046 95.9 0.006 0.014

D Standard error of means.
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Table 4. Effects of brown rice levels on fecal characteristics

Brown rice level, % N P value
Items SEM - -
0 15 30 Linear Quadratic
Wet fecal output, g/d 90.8 86.0 72.1 423 <0.001 0.111
Dry fecal output, g/d 33.1 29.9 27.4 2.25 0.004 0.782
Fecal score” 2.7 2.9 22 0.12 0.012 0.009

" Standard error of means.

? Fecal samples were scored according to the following system; 1=hard, dry pellet-small hard mass; 2 =hard, formed dry stool-remains
firm and soft; 3 =soft, formed moist-softer stool that retains shape; 4 = soft, unformed stool-assumes shape of container, pudding-

like; 5= watery, liquid that can be poured.

20% BAAGAW, £ 3 scorels Mol ARG B AR A

o] §lo] 7F¢ oAl scoredl 2.52 UETE 45 EHHS 44
~52%2 %Q) Murray 5 (1999)¢] A= wulsh 2 7]
F 9 A score 2.6) Aol7k fIITE oI5 50%

S|
il = .
& ]
SO B EFuEe] B P B4R 9L 2
al

of
i

o =

0]
A

4

H
, NRC (2006)°lX % 742 o3ko] ¢l= vrda 95
o] A& A3k (safe upper limit; SUL)S #A] (cooked rice flour,
44%; cooked wheat flour 49%)3tiL Ut} FAH JFoze =
< B A score, wof R FF Sl o3 AR DA,
slo] S7F, AAR GUdA Asked A, VIS At 58 &
A glek AR HRe| FFL 50%E B, AL THY
¢l beet pulpst FEFHE EobA £ AEE A& Sl A
853l ¢l= sodium bentonite 50 H7HAIE H7FeRA kA,
AR v A 52 AR @A A 2t Sld Ao
Hol @] Folgaprt e Zox Rojyirk vk zds} Aol
A A Al ARgto] 7P dolshs A9 st i el
=2 & ujdo]y] b, dnl= & 44 score A &3 T A

iy
15510

had

T e e
B Y

SGTtH(Table 5). &
uread] 7lrEEEel A

[¢)

=
=
[¢]

Ly
=

Uok

e

ol 9 %

Aoz gHuwc
oM =2 7

F(P=0.07)% &
A% (colon)ol| A EHe|gote] gt
oAl A At SEA G oAl SiEle]

=, o] il A wteleotel] ofs) Dolr)ins} HHA it

3
(=T

o,

of
=
o
=2
2

PooX R o oo 2 N A N

o M

ANy

o

o
s

Table 5. Effects of brown rice levels on fecal ammonia and VFA

ol

O

Ky
rr

>,
i
ft

Fols

',

oF 5 ok

=} O [e]
g Ut RS

Aol

o -
A4E =3

- Aol whe] FEAY nAEEEE Aol o] &Y

o oA A2 g AEHEnh 1y B gEYol= o
7] wizol
&7t w2 Aol nlgbdslt)l. Lupton?} Marchant (1989)%
ol &gt AgolM i W YRl Fhe Alia TR @
itk =, Al wd
S7FkARE, Als st
HEHE Brsks ol wod A% uf v

o7 o]gsy| wlizol] utHZlo} Fo] ket
= = Zlolt) & AgdAe 2

Htems Brown rice level, % SEM” P value
0 15 30 Linear Quadratic
Ammonia, mg/g DM 4.1 55 52 0.39 0.072 0.112
Total VFA, mmol/g DM 246 242 160 14.5 0.002 0.034
Short-chain fatty acid (SCFA)
Acetate 137 138 95 8.4 0.002 0.030
Propionate 96 84 48 5.6 <0.001 0.110
Butyrate 10 16 13 2.1 0.268 0.035
Total SCFA 243 238 156 14.3 0.001 0.033
Branched-chain fatty acid (BCFA)
Isobutyrate 0.75 1.10 1.51 0.347 0.127 0.935
Isovalrate 2.18 3.01 3.66 0.577 0.097 0.899
Total BCFA 2.93 4.11 5.17 0.880 0.098 0.958

D Standard error of means.
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