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Table 1. Ingredients of diets given to sheep on a dry matter basis.

Hay:Concentrate

Ingredients 50:50 20:80
CP129%VY CP17% CP12% CP17%
%

Italian ryegrass hay 50.0 50.0 20.0 20.0
Steam-flaked corn 40.8 33.0 72.9 65.1
Corn gluten meal 6.2 14.0 4.1 11.9
Calcium phosphate dibasic 0.6 0.6 0.6 0.6
Calcium carbonate 0.8 0.8 0.8 0.8
Sodium chloride 0.5 0.5 0.5 0.5
Mineral/vitamin mixtures? 1.1 1.1 1.1 1.1

1) Crude protein content.
2) Contained MgS0;,, 200 g; FeSO,, 3.2 g; MnCOs, 2.3 g; ZnC0s, 3.5 g; CuS0,, 1.4 g; Ca (I0y), 10 mg;
CoS0,, 20 mg; Vit.A, 400000IU; Vit.D,, 400001U; Vit.E, 2000 mg per kg.

Table 2. Chemical composition of diets given to sheep on a dry matter basis.

Hay:Concentrate

Composition 50:50 20:80
CP12%Y CP17% CP12% CP17%
%

Organic matter 94.6 94.5 96.1 96.1
Crude protein 12.0 17.0 12.0 17.0
Neutral detergent fiber 31.9 31.8 18.3 17.3
Acid detergent fiber 18.2 18.8 9.3 9.4
Starch 32.9 28.1 54.8 50.0

1) Crude protein content.
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Table 3. The amount and the lysine content of substrate used for incubation.

Treatment?
Substrate
CL, CL; CL, CL;y CA U
mg
Corn 500 500 500 500 500 500
Corn gluten meal 41.9 40.9 39.9 38.9 — —
Lysine 0 0.7 1.5 2.2 — —
Casein — — — — 37.2 —
Urea e —_— — - - 9.8
%
Lysine? 2.4 3.1 3.8 4.5 4.7 1.7

U All treatments contained 12.8 mg nitrogen.
2} Percentage in crude protein.
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Table 4. Concentration of ammonia nitrogen and pH of the ruminal fluid from sheep fed different diets.

Hay:Concentrate

Item 50:50 20:80

CP12%V CP17% CP12% CP17% SE®
Ammonia-N (mg/dl) 10,720 17.72 1.8b 14 .47 3.4
pH 6.5 6.5 6.7 6.5 0.1

1 Crude protein content.
2) Standard error.

a,b Mean values in the same row with different superscripts differ significantly (P <0.05).
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Fig 1. Effect of supplemental nitrogen sources on in vitro starch degradability
of corn incubated with different ruminal fluids.
Ruminal fluids were taken from sheep fed diets containing concentrate
509% (a, b) or 80% (c, d) and crude protein 12% (a, ¢) or 17% (b, d).
0:CLy, @:CL,y, A:CLy, A:CLs, 0:CA, m:U; see Table 3.
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Table 5. Effect of supplemental nitrogen sources on in vitro degradability of corn starch after 12 h
incubation in different ruminal fluids.

Hay:Concentrate Significance of difference
iﬁﬁiﬂ 20:50 20:80 CPeffect ~ Concentrate
CP12%*  CP17%  CP12%  CP17% SE® ratio effect
CL, 50,8048 57.0% 43,64 61.20 3.8 % NS
CL, 53.04 59.7 44.5% 58.3 3.4 % NS
CL, 50.948 60.0 47548 59.2 3.1 % NS
CLy 48.08 58.8 51,248 61.1 3.1 X NS
CA 63.8¢ 68.0 59.68 73.5 3.0 NS NS
U 68.80 ND 57.448 77.2 5.7 — —

17 See Table 3. 2’ Crude protein content.

3 Standard error. ND: Not determined. NS: Not significant (P>0.05). 3%:P<0.05.
Interaction between CP and concentrate ratio was not detected (P> 0.05).

»bcMean values in the same row with different superscripts differ significantly (P<0.05).
AB.C.DMean values in the same column with different superscripts differ significantly (P <0.05).
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Effect of Supplemental Nitrogen Sources on
In Vitro Starch Degradation of Corn

Takashige WATANABE, Kohzo TANIGUCHI, Taketo OBITSU and Yoji YAMATANI

Facully of Applied Biological Science, Hiroshima University,
Higashi-Hiroshima 724, Japen

Starch degradation of corn was measured after incubation with ruminal fluids sup-
plemented with six nitrogen sources; urea, casein and corn gluten meal plus four levels of
lysine. Ruminal fluids were obtained from sheep fed four diets whose hay to concentrate
ratios were 50:50 and 20:80 at 12 or 17% crude protein. Incubations with ruminal fluids
from sheep fed the high-protein diets caused higher degradation than those from sheep fed
the low-protein diets. The degradation of starch incubated with urea or casein was higher
than that with corn gluten meal plus lysine. Additions of lysine to corn gluten meal were
not able to enhance starch degradation by any ruminal fluids. Ammonia nitrogen rather
than amino acid seems strongly to affect in vitro degradation of starch in corn.

Key words: concentrate level, crude protein content, in vitro, nitrogen source, starch
degradation





