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SUMMARY

quail diets containing corn distillers dried grains plus solubles (DDGS) on immune response,

plasma calcium, and phosphorus, egg quality and hatching traits. A total of 324 (nine week-
old) Japanese quail were randomly divided into 12 experimental groups, 27 birds of each in three replicates
(6 9+ 3 &/ replicate). The experimental treatments were arranged as 4 x 3 factorial design with four levels
of DDGS (0, 6, 12 and 18%) and three levels of addition (0 , 0.05 % Kemzyme® Plus Dry (P) and 3 %
citric acid). Results indicated that, DDGS inclusion of quail diets up to 18 % had no significant effects on
each of immune response against sheep red blood cells (SRBCs), plasma phosphorus (P) and calcium
(Ca), egg weight (EW), yolk %, albumen%, shell %, Haugh units, shape index , yolk index, fertility %
(F%), hatchability of total eggs set % (H/TE %) and embryonic mortality. Inclusion of DDGS in quail diets
caused increasing egg shell thickness and yolk color. Multi-enzymes supplementation in diet of quail had
no significant affected immune response against SRBCs, P and Ca, egg quality traits, F%, H/TE %,
embryonic mortality. Citric acid supplementation at level 3% caused significant increase in plasma Ca,
shell % and shell thickness. But it had no significant effect on each of immune response against SRBCs, P,
F%, H/TE % and embryonic mortality and it caused reduction in EW. Significant differences were found
by the interaction between DDGS and E or CA and the highest value of shell % was of control + 3%CA,
the highest value of shell thickness was of 6 % DDGS + 3% CA, the highest values of yolk index was of 6
% DDGS + E and the highest value of yolk color and lowest in EW were of 18 % DDGS + 3% CA. It
could be concluded that, corn DDGS can be used in quail diet up to 18 % with enzyme and up to 12% with
citric acid without adversely effects on immune response, plasma calcium and phosphorus, egg quality and
hatching traits.

This study was carried out to investigate the effects of using enzymes (E) or citric acid (CA) in
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