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[. INTRODUCTION

The protein requirement of man and of dif-
ferent animals is usually defined as the quan-
tity which must be consumed during a 24-hour
period in order to promocte growth or to main-
tain good health. However, actually the day to
day protein intake may vary considerably.

For instance, in the developing countries
people usually consume small quantities of pro-
tein of vegetable origin and seldomly eat the
meals provided with large amount of good qua-
lity protein. Volkmann (1947) sugested that
dietary protein can be more effeciently utilized

during the days immediately following the per-
iods of restricted protein intake. However,
Geiger(1955) reported differently.

Here et. al. (1948) reported that weaning
rats grew as well and utilized dietary protein
with the same efficiency for growth, whether
it was supplied at a constant level in the diet
or whether supplied alternately daily about the
same value as a mean. In their egperiments,
however, protein was with held for only one
day and this period may have been too short
to influence protein utilization. '

The purpose of this experiment was to find
the some effects between daily adequate protein
feeding and alternate feeding of high protein -
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and low protein in different intervals to the

growing male rats.
I. MATERIAL AND METHODS

Forty weaning albino rats at an averaeg body
‘weight of 70 gm. were assigned to the 4 groups

-of 10rats. The rats were placed in individual

‘wire cages. The feed was offered ad libitum

iin the porcelain feed bowls and the water was
supplied from glass drinking bottles attached to
ithe front of each cage.

The composition of diet is described in Table
1.

The rats of group A were offered complete
-diet daily: group B received casein free diet and
<casein diet B alternately; group C received cas-
«ein free diet for two days and casein diet C on
‘the 3rd day; group D received casein free diet
for the consecutive three days and casein diet
D on the 4th day. The casein. free diet contain
.about 7.59% of protein from rice. ‘

Each rat of each group was weighed every 6

days and individ\ual feed - consumption records
were kept for the entire period of the experim-
ent at 2:00~4:00 p.m. every day.

At the end of the experiment of 24 days, 4
rats from each group were euthanized with ether
and killed. The liver weight, intestinal length
and weight were measured. The 4 rats from
each group were transferred to the metabolic
cages ‘which allowed complete freedom of mov-
ement of the rats and separate collection or
urine and faces, The feces remained on the fine
metal screen while the urine was allowed to
pass into the collection bottle located under the
each cage.

About 2ml of strong hydrochloric acid was
added to the collection bottle when the collect-
ion was started. The nitrogen contents of urine
and feces was determined by means of the
micro-kjeldahl method as outlined by the A.O.
A.C.(1970). ‘

At the termination of the metabolic e;iperim-

ent; the rats were fasted for 18 hours to obtain

Table 1. Diet composition (%)

Group A B C D
Diet Casein Casein Casein Casein Casein free diet
Component diet A diet B diet C diet D F

Rice 69. 60 58. 00 49.71 43.50 87. 00
Corn oil 5.00 4.17 3.57 3.13 5.25
Casein 20. 00 33.33 42.86 50. 00 —
Vitamin mixture! 2.40 2.00 2.15 1.50 3.00
Mineral mixture? 3.00 2.50 2.15 1.87 3.75
Total 100. 60 " 100. 00 100. 00 100. 00 100. 00
Chemical composition:

Protein 24.43 35.65 43.68 49. 69 7. 59

G.E.(kecal/kg) 3, 781 3,867 3,929 3,976 3,652

1. Vit. mixture (mg/100g of mixture). Vit. A 20,000 IU., Vit. D 5,000 IU., Vit. ‘E 200, Vit. K(Menadione
NaHSO;) 0. 3'mg,S choline chloride 4, 000, Niacin 100, Ca-pantothenate 40, Riboflavin 15, Thiamin HCl

. 6, Pyridoxine HCI 40, Vit. Bjs 0.03.
2. Min. Supple. (J. Nutr. Vol. 80, No. 3.

1963) g/ lOOé of Mixture; Nacl 2. 84, NaHPO4 1.87, KHCO;

15.91, Cag (POy); 37.79, Ca (HPOp. 2-H,0 37.79, MgCO; 2. 39, F?SO4'7H20 0. 43, CuS0,-5H;0 0. 07
MnSO,-H;0 0.53, KIO; 0.0087, ZnCO; 0.16, NapS;0; (anhydrous) 0. 00033.
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Table 2. Feeding schedule of diets during experimental period

Day

Group 1 2 3 4 5 6 7 8 9 10 11 12
A A A A A A A A A A A A A
B F B ¥ B F B F B F B F B
c F ¥ ¢ F F C ¥ F C ¥ F ¢
D F ¥ F D F F F D F F F D

Table 3. Weight gain, feed consumption and protein intake of the rat of each group (per head)

Group A B C D
Total body weight gain (gm) 73. 1% 73.0° 49.0° 45. 6°
Total feed intake (gm) 188. 5%¢ 193.6°® 176. 6" 173.2°
Feed effeciency 2.73% 2.56" 3.63> 4,27°
Total protein intake (gm) 46. 05¢ 42, 28° 33.25° 28. 60°
Protein efficiency ratio 1.58 1.73 1. 47 1.59
No. of observation 8 9 7 10

* Alphabet corresponds to significant difference (p<C0.05)

the shrunk body weight (SBW). Then, the rats
were killed by putting them in a closed jar with
ether moistened papers. The rats were dissected
to remove the digestive tract and the contents
of digestive tract were discarded and the empty
digestive tract was put back into the abdomen.

1. RESULTS AND DISCUSSION.

Effects of alternating feeding diets containing
different level of protein on weight gain, feed
consumption, feed efficiency and protein intake
are shown in table 3,2 rats in A group, 1 rats
in B group and 3 rats in C group died with-
out specific cause during experimental period.

The rats in A and B group grew more rap-
idly than those in C and D group. (p<C0.01)
during experimental period. This shows that
the rats fed high protein and low protein diet
alternately in every other day grew equally with
the rats fed control diet dialy but the rats fed
high protein diet once every three days or every

four days could not grow equally with the

control rats.

Geiger et al(1956) reported the same results.
with young growing rats and adult rats, in
which the control group was given ad libitum.
the 12% protein diet and B group was received.
the 4% protein diet during three days of each:
5-day period and 18% casein diet on the 4 th.
and 5th days of this period. They reported the:
animals of B group did not reach the weight.
of the control group.

An analysis of the feed intake indicates that.
the rats of A,B,C, and D groups consumed.
188.5gm, 193.6 gm, 176.6 gm, 173.2gm, res~
pectively, which shows a highly significant
difference among groups (p<0.01).

The reason of decreased feed consumption in.
C and D groups is that the rats could not eat
much of the casein diet C and D because they-
contained as much as 43.6% and 49. 69% prot--
ein, respectively.

Therefore, the feed efficiency of C and D-
group increased significantly over that of A and:
B groups (p<{0.01). The total protein intake:
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Table 4. Liver weight, intestine weight and length of the rat in each group

Group . A B C D
Liver wt. (g) 7. 54%* 6. 80° 3.98° 5, 22
Liver wt./body wt (%) 5.40 4.51 4.38 4.53
Intestine wt. (g) 6.06 5.97 4.66 5.27
Intestine/body wt. (%) 4.28 3.96 3.95 4,57
Intestine length (em) 114.8 118.5 111.3 108.5
Intestine length/body wt. (%) 81.87* 78. 65" 95, 36° 94, 09>
No. of observation 4 4 4 4

* Alphabet corresponds to significant difference (p<C0.05)

Table 5. Digestibility of protein of the rat in each group

Group A B C D
Total protein intake per head(gm) 19, 91°* 17.15% 15. 43° 15, 90°
Feces protein per hed (gm) 1.69° 1.18 1,22 1.18°
Digestible protein (gm) 18.22° 15. 97° 14.21° 14.72°
Protein digestibility (%) 91.57 93.12 ) 92.11 92.58

Alphabet corresponds to significant difference (p<C0.05)

Table 6. Nitrogen balance of the rat in each group

Group A B C D
Total nitrogen intake (gm)  8.19° 2,74 2.47° 2.54°
Feces nitrogen (gm) ' 0.27 0.19 0.20 - 0.19
Urine nitrogen (gm) 119° 0.85b 0.78 0.55
Nitrogen balance(gm) +1.73 +1.70 -+1.49 -+1.80
Retained N/N intake (%) 54.23° 62.04° 60. 32 70. 87

«during the experimental period shows signifi-
«cant differences among treatments (p<{0.01), but
‘the protein efficiency ratio was the same in
each group. This means the protein utilization
efficiency was not increased by intermittent
feeding of protein diet, which is in agreement
with Geiger et al. (1955).

The liver weight shows significant differences
‘between each treatment (p<{0.05). This means
that the liver weight was in proportions to total
‘weight gain. The intestine weight and intestine
length appears not to be affected by the alter-

nate feeding of diets containing different level
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of pfotein. ,

The protein digestibilities of each group shows
no significant differences, however, nitrogen los-
ses in group A was greater than that in group
B,C, and D (p<<0.05).

The high digestibilities appears to be partly
due to coprophage which could not be preven-

ted completely during digestion trial.

Table 6 shows that nitrogen retention ratio
as a percentage of nitrogen intake increased in
intermittent casein feeding groups (p<<0.05).

This result means the gain of nitrogen as a

food nitrogen decreased with increased dietary



protein, (Hartsook, et al. 1967, 1973) because
the urinary nitrogen loss of control group was
significantly higher than that of intermittent
casein feeding groups (p<{0.05).

V. SUMMARY

Forty weaning albino rats were used to find
the effects of alternate feeding of high protein
diet with different intervals on growth, feed
efficiency, protein efficiency ratio, weight of
:some internal organ, protein digestibility and
nitrogen balance. Results obtained are surfnma-
rized as follows:

1. The growth rate and feed efficiency of
group B fed high protein and low protein alter-
nately in every other day was equal to that
of A group fed medium protein diet daily.
However, the rats fed high protein diet once
every three days or every four days could not
result in same growth that obtained by group A.

2. The protein efficiency ratio of each group
was the same without significant difference.

3. The liver weight appeared to be in prop-
ortion to final body weight, but intestine weight
and length appeared not to be affected by trea-
tments.

4. The protein digestibility in each group
was insignificant. However, urinary nitrogen
loss of intermittent high protein feeding group
was lower than that of control group and the

nitrogen retention ratio decreased with increa-

sed nitrogen intake.
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