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ABSTRACT

In this experiment, two inclusion levels (15 and 30% of diets, as-fed basis) of brown rice (BR) were tested against a control
diet with 0% BR (51% wheat flour of diet). Six female Miniature Poodles (8~9 months age, initial mean body weight of 3.5 kg)
were assigned to treatments in replicated 3x3 Latin square design. Total tract digestibilities of DM, OM, CP, acid hydrolyzed fat
and gross energy increased linearly (P<0.05), and observed digestible energy and metabolizable energy values also increased
linearly (P<0.001 and P=0.007, respectively) with increasing BR inclusion levels. Wet and dry fecal output decreased linearly
(P=0.001) with increasing BR inclusion levels in the diets. Linear (P<0.05) effects was observed in fecal score for dogs fed BR
and fecal ammonia concentration increased linearly (P<0.05) in response to increasing BR inclusion level. It seems that the
increase in fecal ammonia concentration may be partially related to the decrease in short-chain fatty acid concentration (P<0.01).
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 inclusion, %
0 15 30
Ingredient composition, % as-fed basis
Wheat flour 50.9 33.7 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”, % DM
Dry matter, % 94.8 94.1 93.9
Organic matter 91.5 91.0 91.6
Crude protein 31.6 33.7 324
Crude fiber 39 32 3.7
Acid hydrolyzed fat 20.0 18.6 20.3
Gross energy, kcal/g 5.24 5.17 5.35

" Analyzed values.
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Table 2. Effects of brown rice levels on nutrient intake and digestibility

Brown rice inclusion, % 1 P value
ltems 0 15 30 SEM" Linear Quadratic
Intake, g/d
Dry matter 106 105 103 1.4 0.029 0.764
Organic matter 96.9 95.2 94.0 1.28 0.031 0.790
Crude protein 324 352 31.1 0.44 0.008 <0.001
Acid hydrolyzed fat 21.1 19.5 20.5 0.28 0.028 0.000
Digestibility, %
Dry matter 76.0 78.7 81.0 0.86 0.001 0.864
Organic matter 81.3 84.2 86.6 0.67 <0.001 0.797
Crude protein 78.6 81.8 823 1.08 0.027 0.335
Acid hydrolyzed fat 90.7 91.5 92.7 0.46 0.008 0.743
Gross energy 81.7 84.2 96.8 0.65 <0.001 0.896
Y Standard error of means.
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Table 3. Observed energy values of dog foods containing brown rice

Brown rice inclusion, % 1 P value

ltems 0 15 30 SEM” Linear Quadratic
Energy intake, kcal/d 555 540 549 7.4 0.412 0.069
Fecal energy, kcal/d 98.9 85.7 73.0 3.83 0.000 0.974
Urinary energy, kcal/d 53.5 572 51.7 6.55 0.731 0.330
DE, kcal/d 456 455 476 6.5 0.007 0.050

kcal’kg DM 4308 4348 4637 32.7 <0.001 0.007
ME, kcal/d 403 397 425 9.4 0.054 0.096

kcal/kg DM 3801 3804 4132 77.6 0.007 0.082

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

Brown rice inclusion, % 1 P value
ltems 0 15 30 SEM Linear Quadratic
Wet fecal output, g/d 71.6 65.8 54.1 2.96 0.001 0.434
Dry fecal output, g/d 254 223 19.5 1.00 0.001 0.929
Fecal score” 3.12 2.96 2.72 0.21 0.023 0.726

" 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.

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

Brown rice inclusion, % 1 P value
ftems 0 15 30 SEM Linear Quadratic
Ammonia, mg/g DM 5.06 5.80 6.42 0.457 0.044 0.908
Total VFA, mmol/g DM 228 240 200 17.1 0.154 0.136
Short-chain fatty acid
Acetate 136 146 119 12.1 0.180 0.083
Propionate 71.7 72.9 559 5.94 0.035 0.130
Butyrate 16.2 14.9 18.1 2.28 0.371 0.241
Total SCFA 224 234 193 16.9 0.129 0.137
Branched-chain fatty acid
Isobutyrate 1.26 1.69 2.09 0.350 0.008 0.947
Isovalrate 3.28 3.92 4.60 0.345 0.007 0.969
Total BCFA 4.54 5.61 6.68 0.602 0.008 0.999

D Standard error of means.
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