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INTRODUCTION 
Cuthbertson and Chalmers and Chalmers et al. reported with sheep that casein infused 

into the duodenum was utilized more effectively than that infused into the rumen. Reis et 
3
)
 al. found that the abomasal infusion of casein resulted in a considerable increase in wool 

growth of mature sheep. 
4) 

According to Fujihara and Tasaki, abomasally-infused casein was utilized as effectively 
as ruminally-infused casein in goats fed a purified diet. Recently, Fujihara and Tasak5i) 

also reported that the utilization of abomasally-infused casein (30 g/day/head) in goats 

orally fed a low quality hay was 61-680/0 . In the present experiment, the effect of infusion 

level of casein into the abomasum on the nitrogen metabolism of goats fed a basal dlet of 

low-quality hay. 

EXPERIMENTAL PROCEDURE 
Three castrated male Japanese Saanen goats weighing about (,oO kg were used, and two 

5
)
 

of these goats were as described previously. Each goat w~s fitted with permanent fistulas 
6
)
 

at the rumen and at the abomasum by means of the methods described by the author. 

This study was composed of two experiments, and the procedures for each of experiments 

were as follows : 

Experiment I : The goats were kept in metabolism cages throughout the experimental 

period of 30 days. The first 15 days was designated as a basal feeding period, and the 

second 15 days as a casein infusion period. The goats were fed 600 g of low-quality hay 

as a daily basal diet during the two experimental periods. The quantity of casein infused 

was 60 g a day. ' One-half of the daily dose of casein was suspended in 100 ml of warm 

water and infused into the abomasum through the abomasal fistula at a rate 0L 150 ml per 

hour using a speed-controlled injector. Feeding hay and abomasal infusion were performed 

twice a day at 9 : OO hour and 17 : OO hour. Feces and urine during the last 5 days in 

each period were collected, and nitrogen in the feeds, feces and urine was analyzed by the 

micro-Kjeldahl method 
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Experiment 11 : The goats were fed 550-570 g low-quality hay as a 

during the two experimental periods. The quantity of casein infused was 

other experimental procedures were similar to those of Experiment I 

daily basal diet 

90 g a day. The 

RESULTS AND DISCUSSION 
Experiment I : Apparent digestibilities of dry matter and crude protein, as well as 

nitrogen balance, are shown in Table l. The digestibility of dry matter was increased by 

the abomasal infusion of casein, and this result was very similar to that of Fujihara and 
5
)
 Tasaki using goats. Since the casein digestibility was very high as described later, the 

increase in dry matter digestibility seems to be due to the better digestibility of casein 

inf used. 

Digestibility of crude protein increased largely with casein infusion in both goats. When 

60 g of casein was infused into the abomasum, the digestibility of crude protein was 77 .4 

o/o and 74.20//o in Goats A and B, respectively. These results were almost the same as that 
7
)
 

of Little and Mitchell with wethers (78.50/0) when 50 g of casein was administered 

abomasally. Based on the crude protein digestibility of basal diet, the digestibility of 

abomasally-infused casein was calculated as 86.50/0 and 89.00,b in Goats A and B, 

respectively. These results were 10-150/0 higher compared with that of Fujihara and 
5
)
 Tasaki in which 30 g of casein was infused into the abomasum of goats, but were lower 

8) 

than that of Blaxter and Martin with wethers (99.80A ) As mdicated m Table 1, the 

Table 1. Apparent digestrbilrty and mtrogen balance 

Goat A
 

B
 

Feed intake (g/day) 

Hay, oral 

Casein, abomasal 

Digestibility (olo) 

Dry matter 

Crude protein 

Casein* 

Nitrogen balance (g/day) 

Intake, 

total 

oral 

abomasal 
Excretion, 

total 

f ecal 

urmary 
Retention, 

total 

from casem* 

600 600 
60 

48 . 1 55 . 3 

63 . O 77 . 4 

86 . 5 

7 . 3 15 . 5 

7.3 7.3 
8.2 

6.7 12.9 
2.7 3.8 
4.0 9.l 

0.6 2.6 

- 2.0 
(27 . l) 

600 600 
60 

42 . 6 51 . 4 

57 . 5 74 . 2 

89 . O 

7 . 3 15 . 5 

7.3 7.3 
8.2 

6.8 12.5 
3.1 4.0 
3.7 8.5 

0.5 3.0 
2.5 

(34 . 3) 

* Calculated values based on the basal hay feeding 

show the efficrency of casem mtrogen retention 
digested casein nitrogen. 

Values in parentheses 

mdrcated as percent of 
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digestibility of crude protein in basal hay feeding period was slightly higher in the 
5
)
 

present experiment than that of Fujihara and Tasaki, though the experimental animals 

were the same in both experiments. The high digestibility of casein in the present 

experiment may be due to the hightened activity of proteolytic enzymes in the post-

ruminal alimentary tract of goats, because the hay as a basal diet contained more crude 
5
)
 protein in the present experiment than in the previous experiment 

Fecal nitrogen output was slightly increased by 60 g of casein infusion, and the 
5
)
 increased level was almost similar to that of Fujihara and Tasaki in which 30 g of casein 

was infused into the abomasum of goats. Urinary nitrogen excretion was about twice as 

much higher in casein infusion period than in basal feeding period in both goats. As a 

result 2 6-3.0 g of nitrogen was retained in the body, and these amounts corresponded 

to 22-250/~ of digested nitrogen. This result was slightly higher than that of Little and 
7
)
 

Mitchell using wethers (19~･lo). Based on the result of basal feeding period, the utilization 

of infused-casein nitrogen was calculated as 27-340//o . The amount of retained-casein 
5
)
 nitrogen was almost the same as that of Fujihara and Tasaki when 30 g of casein was 

additionally infused into the abomasum of goats. Blaxter and Marti~) reported that in 

fattening sheep, 860/0 of casein nitrogen abomasally infused was excreted mto unne and 

that most of the urinary nitrogen was excreted as urea and ammonia. Comparing the result 
8) 

of the present experiment with that of Blaxter and Martin urinary nitrogen was smaller in 

the present experiment 

Experiment 11 : Table 2 shows apparent digestibilities of dry matter and crude protein as 

well as the nitrogen balance of the experimental goats . Dry matter digestibility was 

increased by the abomasal infusion of casein, and this result was very similar to that of 
5
)
 

9) 

Fujihara and Tasaki and of Experiment I. Fujihara and Tasaki also reported that dry 

matter digestibility was increased with abomasal infusion of soybean protein (110 g/day/ 

head) in goats fed a low-quality hay. The increase in dry matter digestibility seems to be 

due to the better digestibility of casein infused, because the digestibility of casein infused 

was very high as described later. 

The digestibility of crude protein increased markedly with casein infusion in both goats 

When 90 g of casein was infused into the abomasum, crude protein digestibility was 75.6 

o/o and 82.5~(o in Goats B and C, respectively. These figures were almost similar to those 

of Experiment I (74-77~./o) when 60 g of casein was infused abomasally. The calculated 

digestibility of casein inLused was 88.60,~ and 95.1~,･･b in Goats B and C, respectively 

These results were slightly higher compared with that in Experiment I when 60 g of casein 
8) 

was infused into the abomasum of goats, but lower than that of Blaxter and Martin with 
ro) 

wethers (99.80,,'o). Ukai also reported that the true digestibility of crude protein was 93 .4-

98.7~/o in goats when 100 g of casein was introduced into the abomasum. From these 
results mentioned above, it is suggested that goats are capable of digesting casein in the 

post-ruminal alimentary tract when a large amount of casein was directly introduced into 

the abomasum 

Fecal nitrogen output was slightly increased by 90 g 0L casein infusion, and the increased 

level was almost similar to that of Experiment I when 60 g of casein was infused into the 

abomasum. Urinary nitrogen excretion was about 3 .5 times as much higher in casein 

infusion period than in basal feeding period in both goats. As a result, the retained 
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Table 2. Apparent digestibility and nitrogen balance 

Goat B
 

C
 

Feed intake (g/day) 

Hay, oral 

Casein, abomasal 

Digestibility (olo) 

Dry matter 

Crude protein 

Casein* 

Nitrogen balance (g/day) 

Intake, 

total 

oral 

abomasal 

Excretion 

total 

f ecal 

urinary 

Retention, 

total 

from casein* 

570 570 
90 

42 . 3 58 . l 

59 . 3 75 . 6 

88 . 6 

8 . 1 20 . 4 

8.1 8.1 
12 . 3 

7 . 5 17 . 3 

3.3 4.7 
4.2 12.6 

0.6 3.l 

- 2.5 
(22 . 9) 

550 550 
90 

59 . O 69 . 3 

62 . 8 82 . 5 

95 . 1 

7 . 8 20 . 1 

7.8 7.8 
12.3 

6.1 16.5 
2.9 3.5 
3 . 2 13 . O 

l.7 3.6 

- 1.9 
(16 . 2) 

* Calculated values based on the basal hay feeding 

show the efficiency of casein nitrogen retention 
digested casein nitrogen. 

Values in parentheses 
indicated as percent of 

mtrogen was 3 l-3 6 g/day per head and these amounts corresponded to 20-220/0 of 
digested nitrogen. This result was almost similar to that of Experiment I. Based on the 

result of basal feeding period, the utilization of infused-casein nitrogen was calculated as 

16-220/~ and this figure was about 100A Iower than that of Experiment I. As described 

previously, Blaxter and Martin observed with fattening sheep that most of casein nitrogen 

abomasally infused was excreted into urine. The finding in the present experiment was 
8) 

almost similar to that of Blaxter and Martin. From the results mentioned above, it may be 

suggested that ther6 are certain limits on nitrogen retention of ruminants in abomasal 

feeding as well as in ruminal Leeding 

SUMMARY 
The experiment presented here was undertaken to investigate the effect of infusion level 

of casein into the abomasum on the nitrogen metabolism of goats fed a basal diet of hay. 

The following results were obtained 

86 5-89 Oo/o when 60 g of casein was adminis-1. The calculated casein digestibility was . 

tered mto the abomasum and the retention of casem nrtrogen was 2 O-2 . 5 g per day. 

The utilization of infused-casein nitrogen was calculated as 27-34~,/o 

2. When 90 g of casein was additionally infused into the abomasum, the digestibility of 

casein was calculated as 85.6-95 Io//o As a result 1 9-2 5 g of mfused casem nrtrogen 

was retained in the body, and the calculated utilization of casein nitrogen was 16-220//o 
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These results suggest that there is a certain limit on nitrogen retention when more nitrogen 

than the requirement is provided 
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