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The Effects of Diammonium Citrate on Growth in the Chicks

Yaichiré Tomita, Kazuro Takemoro and Kunioki HAYASHI
(Laboratory of Animal Nutrition)
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Table 1. Composition of basal and experimental diets (%)
Experiment 1 Experiment 2
Basal-1 Basal-2 0.65%  1.29%  1.94%
(Contropy 188+2D 165+4D 168 (Coniroly DAC ~ DAC  DAC
Isolated 24.70 22.22 19.75 19.75 12. 35%2 12.35 12.35 12. 35
soy protein*  (20)* (18) (16) 16) (10) (10) (10) (10)
Diammonium _ 2.58 5.16 . 0. 65 1.29 1.94
citrate (2)*s @ 0.5) (1.0)  (L.5)
Sucrose 10. 00 ” ” ” 30. 00 ” ” ”
Cellulose 3. 00 ” ” ” 3. 00 ” ” ”
Soy bean oil 4, 00*4 ” ” ” 5.00%5 ” 7” ”
Mineral mix, *¢ 5.00 ” ” ” 6. 00 7 ” ”
Vitamin mix, *7 2.00 ” ” ” 2.00 ” ” ”
Choline-HCl 0. 40 ” ” " 0. 40 P ” ”

Corn starch made to 100

4
made to 100

¥1: containing 81% of crude protein,

#2: mixed 2.4% DL-methionine and 1.8% Glycine,

*3. Values in parentheses indicated 9% protein equivalent,

#4. mixed one part of liver oil with four part of soy bean oil,

«5. dissolved in soy bean oil; (per kg diet) Vitamin A 10,000 IU; Vitamin D;, 2,000 1U

and «a-Tocopheryl acetate, 10mg,

#6: provided the following; (g/kg diet) CaCO0,, 23.0; CaHPO,-2H,0, 7.14; KH,PO,-2H,0,

15.48; NaCl, 7.2; MgS0,-7H,0, 6.0; FeSO,-7H,0,

0. 63 H MHSO4'7H20, 0.28 M ZnCO3,

0.243; CuS0O,-5H,0, 0.015; KI, 0.012; NaMoO,-2H,0, 0.0025.

»7: provided the following: (mg/kg diet) thiamine-HCI, 11.8; riboflavin, 11.8; niacin, 58.8;
Ca-pantothenate, 47.0; pyridine-HCI,5.8; menadione, 1.2; biotin, 0.2; folic acid, 0.4;
cyanocobalamin, 0.04; inositol, 235.2; ascorbic acid, 117.6; lactose to 2% of diet,

» : Same as basal,
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Fig. 1. Growth curves of chicks fed basal and experimental diets.
S: Isolated soy bean protein, D: DAC
Table 2. Feed consumtion, weight gain, feed efficiency and protein-efficiency

ratios of chicks fed basal and experimental diets

Feed consuption Weight gain*! Feed efficiency Protein-efficiency

(g/chick/day) (g/chick/day) (% ratio
Experiment 1
Basal-1 18.6 10, 1840, 952 54,7 2.74
18S+2D 18.1 9. 1540, 92b 50. 6 2.53
16S-4-4D 17. 6 8. 0540, 66¢ 45.7 2.29
16S 19,0 8. 77 +0. 644 46, 2 2.88
Experiment 2
Basal-2 18.3 6. 90+0. 562 37.7 3.77
0.65% DAC*? 17.2 6.21 0. 61° 36. 1 3. 44
1.29% DAC 18.9 6. 7740, 82ap 35.8 3. 26
16.3 5.8141.21b 35.6 3.10

1.949% DAC

*1: Means+8.D. (10 birds). Values in a column not followed by a common superscript
letter, are significantly different, (P<0.05)

*2: Diammonium citrate
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Table 3. Hematocrit value, plasma uric acid, blood ammonia, liver-fat and
liver-protein of chicks fed basal and experimental diets*!

Uric acid Ammonia Liver Liver Liver
Hematocrit (mg/wo ml) (mg/loo ml) Wt crude fat protein
plasma plasma (8 (%> (%)
Experiment 1 *2 *3
Basal-1 29.242.2(10) 2.6+0.7* (5) 1.62+0.14 (5)
18S8+4-2D 29.2+1.3C10) 3.8+0.7° (5) 1.77+0.06 (5)
16S+4D 29, 4+1.6( 8) 4.20.8° (5) 1.59-+0.06 (5)
16S — 2.34+0.4% (5) 1.64+0.08 (5)
Experiment 2
Basal-2 29, 8+1.3(10) 3. 120,52 (5) 1.21+0.022 (5) 6.98+1.33( 9) 3.12+0.85( 9) 17.740.92( 9)
0.65% DAC* 30,0+ 1.2(10) 3.90. 725 (5) 1.30:£0.05° (5) 7.23+0.63( 8) 3.2511.04( 8) 18.3+0.68( 8)
1.299 DAC  29.8+2.2(10) 3.9+0.82°(5) 1.24+0.06% (5) 7. 45+1. 44( 8) 3.00::0.28( 8) 18.2+1.41( 8)
050 (5) 6.40+0,99(10) 3. 06+0. 64(10) 18.9+1.22(10)

1.949% DAC  29.31.3(10) 4.340.8> (5) 1.31+0.

*1: Means+S.D.

#2: Values in parentheses indicated the number of chicks.
¥3. Values in a column not followed by a common superscript letter, are significantly

different, (P<0.05)
*4. Diammonium citrate,
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Fig. 2. Rate of weight gain in every
seven-days-period in experi-
ment 1, and in every three-
days-period in experiment 2.

S: Isolated soy bean protein,
D: DAC
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Summary

Two experiments were conducted with male chicks, to investigate the effectiveness of
diammonium citrate (DAC) as a source of non-protein nitrogen (NPN).

When 2 or 4% of the protein constituents of the basal diet, containing 20 % protein
equivalent was replaced by DAC in isolated soy protein, weight-gains were significantly
depressed and plasma uric acid-levels were significantly increased. When the level of pro-
tein in the basal diet was reduced to 109, and 0.65% (0.5% C.P.) or 1.94% DAC (1.5%
C.P.) was added as source of NPN, there appeared significant depression in growth, while
there was some increase in plasma uric acid and blood ammonia, but no difference from the
control was brought forth by the addition of 1.20% DAC (1.0% C.P.). No significant
effect was noted on hematocrit, weights, contents of crude fats and proteins in liver in the

addition of DAC.



