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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 Maltese (8~9 months age, initial mean body weight of 2.8+0.3 kg) were
assigned to treatments in replicated 3x3 Latin square design. Total tract digestibilities of DM, OM, acid hydrolyzed fat, CP and

gross energy by dogs fed experimental diets responded quadratically (P<0.01 or <0.05) to BR inclusion levels. Similarly, quadratic

responses (P<0.001, P=0.015) were observed for digestible energy and metabolizable energy values, respectively. Wet and dry fecal
output also exhibited quadratic responses (P=0.006, P=0.014, respectively) but no differences were observed between control and

BR 30% diets. Linear (P=0.008) effect was observed for fecal score in dogs fed BR,and fecal ammonia concentration increased

linearly (P=0.001) in response to increasing BR inclusion levels. It seems that the increase in fecal ammonia concentration may be

partially related to the decrease tendency (P=0.07) in short-chain fatty acid concentration. In this experiment, inclusion of BR in

dog diet did not result in pronounced changes in the digestibility but in fecal score. Although inclusion of BR in diets showed

profound positive effect on fecal score, it is confounded by the high inclusion level of poultry offal meal.
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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

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 3.2 3.7
Acid hydrolyzed fat, % DM 20.0 18.6 20.3
Gross energy, kcal/g 5.24 5.17 5.35
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Table 2. Effects of brown rice levels on nutrient intake and digestibility

Brown rice level, % H P value
Items SEM
0 15 30 Linear Quadratic

Intake, g/d

Dry matter 81.8 81.7 80.6 5.60 0.527 0.753

Organic matter 74.8 74.3 73.8 5.13 0.544 0.989

Crude protein 25.0 27.5 244 1.72 0.305 <0.001

Acid hydrolyzed fat 16.3 15.2 16.1 1.10 0.609 0.016
Digestibility, %

Dry matter 79.6 76.5 79.9 1.31 0.788 0.016

Organic matter 84.2 82.2 85.6 1.04 0.183 0.010

Crude protein 83.6 79.4 80.7 1.14 0.021 0.013

Acid hydrolyzed fat 922 90.9 924 0.58 0.814 0.045

Gross energy 84.4 82.0 85.8 1.04 0.150 0.004

Y Standard error of means.
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Table 3. Observed energy values of dog foods containing brown rice
Brown rice level, % ) P value
Items SEM - -
0 15 30 Linear Quadratic

Energy intake, kcal/d 429 422 431 29.7 0.821 0.383
Fecal energy, kcal/d 66.5 75.3 60.6 4.10 0.201 0.013
Urinary energy, kcal/d 314 35.0 342 3.15 0.542 0.583
DE, kcal/d 354 334 348 27.6 0.658 0.212

kcal’kg DM 4,426 4,236 4,583 54.6 0.010 <0.001
ME, kcal/d 324 301 312 25.6 0.457 0.236

kcal’kg DM 4,017 3,821 4,099 64.3 0.317 0.015

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

Brown rice level, % D P value
Items SEM - -
0 15 30 Linear Quadratic
Wet fecal output, g/d 49.2 54.2 40.5 3.38 0.018 0.006
Dry fecal output, g/d 16.7 19.1 15.9 1.10 0.480 0.014
Fecal score” 2.75 247 2.33 0.121 0.008 0.509

" 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

tems Brown rice level, % SEM” P value
0 15 30 Linear Quadratic

Ammonia, mg/g DM 3.9 5.5 6.1 0.42 0.001 0.220
Total VFA, mmol/g DM 231 205 192 15.8 0.082 0.691
Short-chain fatty acid (SCFA)

Acetate 140 118 115 9.6 0.046 0.372

Propionate 74 69 54 6.3 0.035 0.556

Butyrate 13 12 17 1.5 0.026 0.053

Total SCFA 227 199 186 15.6 0.070 0.669
Branched-chain fatty acid (BCFA)

Isobutyrate 1.06 1.88 1.73 0.405 0.225 0.307

Isovalrate 2.98 3.62 4.18 0.461 0.083 0.949

Total BCFA 4.03 5.50 591 0.818 0.121 0.603

D Standard error of means.
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Table 6. Effects of brown rice levels on palatabilities in test 1 and 2

Brown rice level, %

Item SEM" P-value
0 15 30
Palatability test 1 (0 vs 15)
Amount consumed, g/d 159 35.6 - 9.69 0.063
Intake Ratio 28.5 71.5 - 17.38 0.027
Palatability test 2 (0 vs 30)
Amount consumed, g/d 14.5 - 374 8.11 0.015
Intake Ratio 30.3 - 69.7 11.36 0.004

D Standard error of means.
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