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Effect of Dietary Organic Acid Mixture on Growth Performance, Organ Weight,
Blood Immunological Parameter and Intestinal Villi Morphology in Broilers

H. D. Jang, J. S. Yoo, H. J. Kim, S. O. Shin, Y. Hwang, T. X. Zhou, Y. J. Chen, J. H. Cho and I. H. Kim'
Department of Animal Resource & Science, Dankook University

ABSTRACT The study was conducted to evaluate the effects of dietary organic acid mixture(lactic acid 12%, formic acid 9%,
citric acid 5%, butyric acid 5% and phosphoric acid 6%) on growth performance, organ weight, blood immunological parameter
and intestinal villi morphology in broilers. Dietary treatments included 1) CON (basal diet), 2) OAL (basal diet + 0.1% organic
acid mixture) and 3) OA2 (basal diet + 0.2% organic acid mixture). Four hundred eighty hatched Arbor Acre broiler chickens were
housed in 24 pens of 20 birds each. Eight replicate pens were allotted into each treatment by completely randomized design. Daily
weight gain, feed intake and feed/gain were not significantly different among the treatments. In organ weight, that of gizzard was
significantly heavier in OA2 than CON (Linear effec t = 0.034). However, those of spleen and intestine were not significantly
different among the treatments. Blood immunological parameters such as RBC, WBC and lymphocyte were not significantly
difference. In intestinal villi morphology, villi length was increased in OAl compared to CON (Quadratic effect = 0.050). In
conclusion, 0.2% organic acid mixture was effective to improve gizzard weight of broilers.

(Key words : complex organic acid, growth performance, blood immunological parameters, intestinal villi, broiler)
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Table 1. Feed formula and chemical composition of experiment (as-fed basis)

Starter Finisher
Ingredient (%)

CON OAl OA2 CON OAl OA2
Corn 55.67 55.57 55.47 63.21 63.11 63.01
Soybean meal (CP 48%) 28.25 28.25 28.25 24.66 24.66 24.66
Corn gluten meal (CP 60%) 6.50 6.50 6.50 3.50 3.50 3.50
Soybean oil 5.50 5.50 5.50 4.89 4.89 4.89
Tricalcium phosphate 2.46 246 246 2.29 2.29 2.29
Organic acid mixture - 0.10 0.20 - 0.10 0.20
Limestone 0.89 0.89 0.89 0.70 0.70 0.70
Salt 0.20 0.20 0.20 0.20 0.20 0.20
Vitamin premix” 0.20 0.20 0.20 0.20 0.20 0.20
Trace mineral premixz) 0.20 0.20 0.20 0.20 0.20 0.20
DL-methionine 0.07 0.07 0.07 0.07 0.07 0.07
L-lysine-HCI 0.06 0.06 0.06 0.08 0.08 0.08
Total 100.00 100.00 100.00 100.00 100.00 100.00

Chemical composition
ME (kcal/kg) 3,100 3,100 3,100 3,050 3,050 3,050
Crude protein (%) 22.00 22.00 22.00 19.00 19.00 19.00
Lycine (%) 110 110 110 1.00 1.00 1.00
Calcium (%) 1.00 1.00 1.00 0.90 0.90 0.90
Phosphorus 0.80 0.80 0.80 0.75 0.75 0.75

Y Provided per kilogram of diet: 15,000 IU of vitamin A, 3,750 IU of vitamin Ds, 37.5 mg of vitamin E, 2.55 mg of vitamin Ks, 3 mg
of vitamin B, 7.5 mg of vitamin By, 4.5 mg of vitamin Bs 24 mg of vitamin Bip, 51 mg of niacin, 1.5 mg of folic acid, 126 mg of
biotin and 13.5 mg of pantothenic acid.

2 Provided per kilogram of diet: 37.5 mg of Zn, 37.5 mg of Mn, 37.5 mg of Fe, 3.75mg of Cu, 0.83 mg of I, 0.23 mg of Se and 62.5 mg
of S.
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Table 2. Effects of dietary complex organic acid on growth performance in broilers

) . . , Contrast®
Items CON OAl OA2 SE
1 2
Initial weight (g) 40.10 40.01 40.03 0.15 0.733 0.767
Final weight (g) 1242.8 1143.9 1281.6 87.81 0.757 0.284
Body weight gain (g) 1467.44 1513.83 1469.24 31.72 0.969 0.261
Feed intake () 2438.69 2441.75 2456.48 51.00 0.809 0.927
Feed conversion 1.67 1.62 1.67 0.04 0.912 0.287

! Abbreviated CON; basal diet, OAL; basal diet + 0.1% complex organic acid, OA2 basal diet + 0.2% complex organic acid.

? Pooled standard error.
¥ Contrast (1 = Linear effect, 2 = Quadratic effect).

Table 3. Effects of dietary complex organic acid on organ weight
in broilers

Table 4. Effects of dietary complex organic acid on blood imnu-
nological parameter in boilers

ltems cON' OAll 0A2!  SE? Lrasﬁ
(9/100g BW) 1 2

Spleen 016 012 015 0.02 0992 0.194

Gizzard 140° 144 166° 007 0034 0.339
Intestine 279 287 294 022 0642 0.993

! Abbreviated CON; basal diet, OAL; basal diet + 0.1% complex
organic acid, OA2 basal diet + 0.2% complex organic acid.

% Pooled standard error.

¥ Contrast (1 = Linear effect, 2 = Quadratic effect).

> Means in the same row with difference superscripts differ (P<
0.05).
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3
. L . Contrast

Iltems CON" OAl1" OA2" SE
1 2

WBC (x 10°mm’) 096 081 073 0.08 0.070 0.726
RBC (x 10mm’) 240 235 232 004 0179 0884
Lymphocyte (%) 2950 23.13 27.25 211 0.464 0.062

! Abbreviated CON; basal diet, OAL; basal diet + 0.1% complex
organic acid, OA2 basal diet + 0.2% complex organic acid.

2 Pooled standard error.

® Contrast (1 = Linear effect, 2 = Quadratic effect).
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Table 5. Effect of dietary complex organic acid on intestinal villi
morphology in broilers

) . ) , Contrast®
ltem  CON' OA1' OA2' SE
1 2
V"z'ﬂ';r;gth 571.26° 755.69° 69948 4863 0071 0.050

' Abbreviated CON; basal diet, OA1; basal diet + 0.1% complex
organic acid, OA2 basal diet + 0.2% complex organic acid.

2 Pooled standard error.

¥ Contrast (1 = Linear effect, 2 = Quadratic effect).

b Means in the same row with difference superscripts differ (P<
0.05).
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