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List of standard samples

Digestible Total* Digestible
dry matter digestible crude Crude*
Sample in vivo nutrient protein protein
No. Forage (%) (%) (%) (%)
1 Rye hay 81.2 80.2 23.5 27.8
2 Hay cube 70.7 64.0 20.8 25.8
3 Mixed hay 68.8 67.6 9.0 14.4
4 Italian ryegrass 68 .0 - = -
5 Italian ryegrass 68.0 66.1 5.2 9.3
6 Timothy 66.0 65.9 8.8 13.4
7 Mixed hay 66.1 58.4 6.9 10.7
8 Alfalfa 59.0 - -
9 Mixed hay 56 .4 55.3 7.7 12.2
10 Timothy 51.6 51.7 4.4 8.9
Mean 65.6 63.7 10.8 15.3
%Egﬁf& 8.24 8.79 7.23 7.35

% Dry matter basis.
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Table 2. Digestible dry matter by cellulase
digestion method

Digestible dry matier (%) CHZRIV T BRI 1 9%, 3 SHERTH 2 I [ ALt [
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per cent 0.1 per cent SRS 113 BBl C i <, AEBE IR L S <, SRE
Sample Period of shaking DHHEE LCHBTH D 2 8 h Wb h I 572,
No. 2 howrs 4 hows 6 hours 4 hours 6 hours PUF L5 — il 1 9%, 5 051 2 BV IE 5
i 9.2 7z 736 517 606 LT — e
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Table 3.  Correlation coefficients between per cent digestible dry
matter by cellulase digestion methods and forage nutritive
values In vivo

Cellulase concentration

1 per cent 0.1 per cent
In vivo Period of shaking
value 2 hours 4  hours 6  hours 4 hours 6 hours
Digestible ‘ )
0.902%"* 0.913"*"* 0.896%"* 0.856"** 0.915%**
dry matter (%)
Total digestible , i )
) 0.969%* 0.969%** 0.970%** 0.950%** 0.948"**
nutrient (%)
Digestible crude
0.741* 0.770% 0.778* 0.748" 0.733*

protein (%)

%  Significant at the 5 % level.
k3% Significant at the 0.1 9% level.
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Regression equations between per cent digestible dry matter (X) by

swift cellulase or Tilley and Terry in vitro digestion method and
digestible dry matter in vivo (Y;) or total digestible nutrient (Y,)

Digestible dry matter
in vivo (%

Total digestible
nutrient (%)

Regression Standard Regression Standard
In vitro method equation error equation error
Swift cellulase Yi==41.64 + 0.58X 1.12 Y,=39.32 + 0.56X 0.77
Tilley and Terry Yi= 7.92 + 0.88X 0.77 Y,=10.15 + 0.81X 1.20
) _ N ok . 2 = T
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pepsin digestion method HoEL, 1.3%TH 7208, 70 v @80 i
— 118, F oo sy h vy DDM %
Dhigestible dry matter (%) o mij Telay, L0
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Table 6. Correlation coefficients between per cent digestible dry
matter by pepsin digestion methods and forage nutritive
values in vivo
Pepsin concentration
1 per cent 0.1 per cent
In vivo Period of shaking
value 2 hours 4  hours 6 hours 4 hours 6  hours
Digestible )
0,744* 0.752% 0.748" 0.744* 0.742%
dry matter (%)
Total digestible ]
0.843%* 0.834** 0.827* 0.826™ 0.822"
nutrient (9)
Digestible crude
. 0.896*** 0.877** 0.879%* 0.875** 0.877**
protein (%)
* Significant at the 5 % level.
% Significant at the 1 9% level.
%3k Significant at the 0.1 % level.
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Application of Swift Cellulase Digestion Method for predicting
Digestible Dry Matter of Forages

Masamichi FURUYA* Seiichi UEDA™*, Seiichiro HIGUCHI*,
and Sakio Tsursur*

Summary

The swift cellulase digestion method for estimation of digestible dry matter, total digestible nu-
trient and digestible crude protein of forage was examined.

A small sample (0.5g) of the ground forage was incubated at 40°C for 2 hours with 50ml of cellulase
solution in a 100ml polyethylene bottle placed in a shaking apparatus. Cellulase solution was made up by
dissolving 500mg of cellulase (CELLULASE ONOZUKA) in 50ml 0. IM acetate buffer solution (pH 4.0).

After digestion, the supernatant was filtered with No.5A filter paper and the insoluble residue was
dried and weighed, and per cent digestible dry matter was calculated.

The per cent digestible dry matter of forage analysed by swift cellulase digestion method was
lower than that in vivo value (Table 2). However, the per cent digestible dry matter by swift cellulase
digestion method was significantly correlated with per cent digestible dry matter in vivo,total digestible
nutrient and digestible crude protein (Table 3).

The correlation between per cent digestible dry matter by swift cellulase digestion method and per
cent digestible dry matter in vivo was highly significant (Table 3). The regression equation Y =41 .64+
0.58X was calculated, where Y = per cent digestible dry matter in vivo and X = per cent digestible dry
matter by swift cellulase digestion method (Table 4).

The correlation between per cent digestible dry matter by swift cellulase digestion method and
total digestible nutrient was also highly significant (Table 3). The regression equation was Y =39.32 +
0.59X, where Y = total digestible nutrient and X = per cent digestible dry matter by swift cellulase
digestion method (Table 4).

* Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-14, Japan.
** Hokkaido National Agricultural Experiment Station, Sapporo, Hokkaido, 061-01, Japan.





