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Effect of Citric Acid on Egg Production, Egg Shell Quality
and Compositions of Blood in Forced Molting Hens
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Fig. 2. The effect of citric acid levels on the egg weight,
Table 1. Egg production 2. GIBOER EXBLU0HEE
(Means+8.D.) SRR OIEICYT s EE%, ®E, E&% Table
Group g/hen/day 3UTRLT. IBROMEICHT AERXIT, KX
A: 0.15% 42.948.4 8.8 % Bt & K& ISR BD SN > T, JIEkikE
B: 0.05% 43.94-8.2 13 CIX 2.23kg et AX 2.08kg, BIX 2.18kg 5
9+49.8

C : Control

ROE X ZEEEIRD 5N - 7o CIXO. 32 mm
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Table 2. Average of body weight (Kg)
(Means+S8.D.)
"}jrod”' “Just before  Just after ~ 2 weeks after
e up _ treatment treatment _treatment
A: 0.15% 1.9140. 22 1.31+0.15 1.66+0.15
B: 0.05% 1.74+0.18 1.20+0. 14 1.524+0.19
C: Control 1.84+0. 19 1.30+0. 11 1.63+0.15
Table 3. Egg shell quality
(Means+S.D.)
Ratio of weight Egg shell Egg shell
Group to egg weight strength thickness
[ - K Crmm),
A:0.15% 8.840.5 2.08+0. 37 0.3040. 04
B: 0.05% 8.7+0.8 2.18+0. 36 0.30+0. 04
C : Control 8.9+4+0.6 2.2340.30 0.3240.03
Table 4. Blood glutathione levels (mg/100 ml of blood)
(Means+S.D.)
Grou 1 day before 1 day after 14 days after 35 days after
b treatment treatment treatment treatment
A 0.15% 57.0+15.0 94.0--10.0 77.5+8.5 87.0+16.5
B: 0.05% 54.0+ 7.0 98.5+ 3.0 70.5+6. 5 95.54+ 4.5
C : Control 52.5415.5 111.5+11.0 65.0+7.0 80.0+ 7.5
Table 5. Blood citric acid levels (ug/ml of blood)
(Means+S.D.)
Grou 1 day before 1 day after 14 days after 35 days after
) B p B treatment 3 treatment treatment treatment
A: 0.15% 38.0+6.9 65.6+ 4.6 27.749.7 26.1+3.8
B: 0.05% 44,0+9.1 65.3+13. 4 29.5+6.5 24.3+3.3
C: Control 36.0+6.0 54.24+ 9.9 31.3+3.5 29.9+8.7
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Table 6.

Calcium levels in plasma (mg/100ml of plasma)

(Means+S8,D.)

Grou 1 day before 1 day after 14 days after 35 days after

, up treatment treatment ~  treatment treatment
A 0.15% Total 24.04+2.7 14.3+0, 4 22.04 1. 6%* 23.5+1.0
- Seivo Free 5.5+2.2 5.54+0.7 5.0-41.1 4,0+0.7
B 0.050 Total 23.8-+1. 8% 13.941. 4 19.9+2.6 25.6+1.3
LU0 Free 3.7-+0.4 4.94-2.5 5.2+0.7 6.0+0.7
. Total 27.2+1.0 13.9+1.2 17.2+1.2 23.2-+1.7
C: Control  pr.o 5.7%1. 2 5.2%1.8 6.0+0,3 6.140. 4
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Table 7. Amino acid levels in plasma

A 0.15% B:0.05% C : Gontrol
Normal Molting Normal Molting Normal Molting
Total levels of amino acids . . 5 o1g . .
(mg/100 ml plasma) 42.99 37.91 42.16 29. 49 39. 54 37.12
E : N* 0.79 1. 10 0.77 1.05 0.74 1.07

* Ratio of essential to non-essential amino acid,
Essential amino acid: Lys, His, Arg, Thr, Val, Met, Ileu, Leu, Phe,
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Summary

This study was conducted to identify the effect citric acid (per os) on egg production,
the weights of body, egg shell quality, the levels of blood glutathione (GSH), blood citric
acid, plasma calcium and free amino acid in plasma of the forced molting hens. Thirty
layers of White Leghorn were divided in to 3 groups A, B and C. To the groups was given
0.159%, 0.05% and 0 % citric acid aq. solution for the drinking water, respectively. For the
forced molting treatment was adopted the method of the fasting (11 days of food depriva-
tion and 3 days of water deprivation). The results were as follows.

(1) During the experimental period, the average of percentages of egg production
(hen day) and egg weight of A and B group were noted to be higher than those in C
group.

The amounts of egg production of A, B and C group were 42.9, 43.9 and 39.9 g/hen /day
respectively.

In all the 3 groups, body weights were decreased to about 70 % by forced molting treat-
ment, but no significant difference was found between groups.

(2) As regards the weights, thickness and strength of egg shell, those of A and B groups
were slightly lower than those of C group, but this difference was not statistically significant.

(3) Immediately after the forced molting treatment, it was found that the levels of
glutathione and cltric acid in blood of hens in each group, increased by about 85 % and 60%
respectively. Just before the fasting treatment, total levels of plasma calcium of the B group
was significantly lower than that of the C group (P<C0.05) ; and after 2 weeks of forced mo-
Iting treatment, the A group was significantly higher than C group (P<{0.01). Total calcium
levels of all the groups were reduced to about half by the forced molting treatment, but the
levels of ionized calcium in each group remained unchanged.

(4) Total levels of free amino acid in plasma of A and B groups were higher than those
of the control by about 3 mg/100 ml of plasma.

The forced molting treatment tended to increase the levels of lysine, cystine, methionine,
threonine, valine and isoleucine.



