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Studies on the Utilization of Organic Acid Salts in Domestic Fowls
1. Effects of Dietary Citrates and Black Aspergilli-Koji on the Growth
and Blood Levels of Some Constituents in the Growing Chicks

Yuichiro Tomrita, Akira Yamapa, Kunioki HavAsHI,
and Kazuo TAKEMOTO*
(Laboratory of Animal Nutrition)
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Table 1. Chemical analysis of basal diets, black aspergilli-koji and barley.

Black Aspergilli-

Basal diet-I1V Basal diet-1I 2 koji » | Barley
Moisture | 12.41% 12.27% 11.07% 8.99%
Crude protein | 22.71 20. 53 | 13.27 10. 98
Crude fat : 5.12 5.72 3 3.47 g 2.18
Crude fiber | 2.26 2.20 | 3.53 § 1.75
Crude ash | 5.01 5.02 | 1.19 | 1.52
| 54. 26 | 66.77 74. 54

Nitrogen free extract |
R . S . N |

52. 49

1) : Commercial broiler feed : used for chicks from 1 to 21 days of age.
2) : Commercial broiler feed : used for chicks from 22 days of age.
3) : Cooked barley fermented with black aspergilli, a strain exhibited strong citric-acid-

producing-activity.
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(1) =51

a) 7=Vl XOEBERE L EEE

7 =B H5CIEOBRIEESYERS T LT
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Table 4. Water intake and the ratio of water to feed (Experiment 3)

Wks. of age, 4 | 5
Groxfxpw mlA B mlA . B }
c—3 l 788 (L2) | 1028 (LD
1.5% | 113.9 (1.7) 157.2 (1.7
3 9% | 153.3 (2.3) 207.0 (2.3)
5 % i 200.4 (3.1) 2456 (3.0)

A Water mtake ml/day/clnck '
B : Water intake ml/gm feed

6 j 7 8
B A B A B
7.5 (L2 | 1227 (1.1) 150.9 (1.3)
166.5 (1.7) | 1823 (1.7) 203.3 (1.8
236.8 (2.4) 258.0 (2. 4) 281.5 (2.5)
334.4 (3.6) | 358.5 (3.6) 380.3 (3.5)




150 BEMH—EL - im0 HE - BRI
Table 5. Blood level of calcium, pyruvate, a—ketoglutarate and citrate. (Mean+S. D.)
J Plasma Blood
Grou I ‘Total calcium | Ionic calcium | pyruvate | a-ketoglutarate | citrate
P _oomgldl | omgldl | mgldl | mgldl | pgmi
" age (days) 50 50 3 . 50 | 36 50 |
C=1] = | 86x0.4 | — 25:+0.2303+0.322 930,381 23:£0.001. 1520.13
2 | CA | — 7.741.4 | — 1L9¢L4@09ia2¢&00iQ2qL27i01§L24ia25
g Na | — 8.3+0.9 | — ‘zziL4&75ia5q&60ia6§L37ia1qL68i&48
T Ca | — 8.3+£0.8 | — 2.00.83.91:£0.243.44:£0.841. 55:£0. 99 1. 06 0. 07
;% C-K| — 8.7+0.7 | 2.52:0.23.3240. 683. 00£0. 371. 7540. 131. 36 0. 20
C+K| — 7.9+1.1 | — zsia2§54iaamjziaxnxnio3$4Wi&oo
— ———— ,,j‘ "a’—vg.erfﬂf ..,,,,‘77,, ———— ‘ - ——— ,: — ! [P - e — N i - — e e e st e 3‘ -
- (days)8Y B0 | 8v 50 29 5 | 29 | 50 | 29 | 57
e Mdays) - T T A (P B
g C—3;1Q0iu5h&oia4,tyoiadzsia4bzsia57283i&55L01ia1QL07i&27101m1035
g | | } I
-§ 1.5%  — 9.240.4% | — 12.4j:0.q2.99:t0.07b.23:t0.21}.11:t0.321.27j:0.13 118.05102.0
813 % — 0.240.5% — 326i&7QSIiQ26&38i03§&97i&2qL09i01&IZLQJOZS
Ho5 o9 — . 8.520.3%  — 2.8x0. 63.93:0.673.420.501. 102£0. 14 1. 12+£0. 16 121. 2 108.0
— S . Lo S B R
*: P <0.05 1) : Before supplementation of Na-citrate
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Table 6. Weights of body, carcass, organs and bone, thorax angle,
and size of chest girth and bones. (Means+S.D.)

Group C-3 1.5% 3% 5%
Body Welght gm 1917.9+287.5 1945.0+86. 6 1934.1+141.8 1900. 0+311. 4
Carcass weight, gm 1739.3+279. 2 1746.9483.5 1694.3+133. 1 1659. 0+283. 1
Thorax (angle), degree 74.0+ 5.8 71.04+ 4.9 70.1+ 4.9 73.8+ 4.2
Chest glrth cm 28.0+ 1.6 28.34+ 0.9 27.24+ 3.2 | 27.6+ 1.1
Heart, gm 10.1+ 2.6 { 9.2+ 1.5 0.2 1.0 | 10.5& 25
Liver, gm 28.7+ 3.9 32.0+ 2.7 30.2+ 3.0 ¢ 35.4+ 5.3*
Spleen, gm 3.1+ 0.8 3.6+ 0.9 | 3.2+ 0.9 ! 3.2+ 0.9
Gizzard, gm 21.2+ 4.0 23.7+ 2.7 l 24,7+ 2.8 ‘ 23.3+ 4.3
Total, gm 63.1+ 7.0 68.5+ 6.4 | 68.3+ 5.6 “ 72.4+ 9.9
lela (rlght), am 10.3+ 2.6 11 1+ 3. 4 10.3+ 0.4 | 10.4+ 2.6
Tibia (right), cm 1.6+ 0.6 1.9+ 0.4 | 1.8+ 0.4 1.6+ 0.8
Metatarsal bone (right), cm : 9.1+ 0.5 9.3+ 0.4 t 9.2+ 0.5 8.8+ 0.9

*:P <0.05 (C—3 vs 5%)
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Summary

In the one-dy-old broiler male chicks offered various levels of citric acid, Na-citrate, Ca-citrate and
black aspergilli-koji some investigations were performed concereing the offering effects upon the fol-
lowing items: the weight gain, feed efficiency and blood level of calcium, pyruvate, a-ketoglutarate

and citrate.
The addition of 1.0 %, 1.5 % and 3.0 ¢,

% Na-citrate to the Commercial formula diet made the ave-
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rage body weights in these Na-citrate groups greater than in the control group, improving the standard
deviations of these. Although levels of 5 % of the added Na-citrate somewhat depressed growth, clas-
sical symptoms of gout were evident in all chicks. The chicks offered Na-citrate increased their intake
of water, and the water-intake per gram feed consumed by the chicks increased progressively with
the increase of the Na-citrate percentage of the diet.

The body weight gains in the two goups fed with the diet containing both 1.0 % added citric acid
and Ca-citrate were smaller than those in the control group, the differences being statistically signifi-
cant (P < 0.01).

The chicks exhibited a strong distaste for the black aspergilli-koji containing 11. 8 9% citric acid,

but the chicks offered the koji survived longer than those offered the barley containing 11.8 % added
citric acid.

No significant variation was noted in blood levels of pyruvate, a-ketoglutarate, citrate and ionic
calcium in the diets containing citrate and koji. Plasma levels of total calcium of the Na-citrate groups
were ascertained to be more decreased than those of the control, the differences being statistically
significant (P < 0. 05).



