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Abstract: An experiment was conducted to determine the influence of Organic Acid Salts
(OAS) and mannan oligosaccharides on carcass traits and plasma minerals of Japanese Quail.
Day old chicks of Japanese Quail (n = 280) were randomly assigned into seven dietary
treatments replicated four times with 10 chicks per replicate. Control (T,) birds were
given a standard basal diet; T, birds were provided with basal diet having antibiotic
(Bacitracin methyl disalisylate -BMD) at 0.5 g kg™!; T, birds having diet with sodium
butyrate at 5 g kg'; T, birds were provided with basal diet having Mamnan Oligosaccharide
(MOS)at 1 gkg™; group T, birds were fed basal diet with ammonium formate at 1 gkg™!,
calcium propionate 1 g kg™ and sodium butyrate 5 g kg™, T, birds having diet with sodium
butyrate at 5 g kg™! and MOS at 1 g kg™!; T, birds having diet with ammonium formate at
1 g kg™, calcium propionate at 1 g kg™, sodium butyrate at 5 g kg™ and MOS at 1 g kg™
of the diet. Statistical analysis revealed that OAS and MOS had no significant (p>0.05)
effect on carcass traits like dressing %, water holding capacity, pH, thigh %, drumstick %o,
back %, breast %, neck % and wing %. But carcass composition such as crude protein %
and crude fat % were varied significantly among the experimental groups due to dietary
treatments. Statistical analysis also confirmed that OAS and MOS had no significant
(p=0.05) effect on plasma minerals except calcium level which is varied significantly among
the experimental groups due to dietary freatments. It could be concluded that organic acid
and mannan oligosaccharide can act like probiotic that can increase Ca and Fe in blood
plasma and increase meat crude protein % and decrease meat crude fat %.
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INTRODUCTION

Public disapproval for the use of antibiotics in the poultry production due to their residual effects
in meat, concerns over the emergence of antibiotic resistant (JETACAR, 1999). The problem is
however much complicated that just a simple withdrawal of this growth promoter overnight, it
will not only affect feed efficiency but also increase mortality, morbidity and carcass quality of
animals. Therefore, many parts of the world are experimenting alternative feed additives that may be
used to alleviate the problems associated with the withdrawal of antibiotic from feed. In poultry
production organic acids have maiuly been used in order to sanitize the feed having problem with
bacterial infection (Hinton and Linton, 1985; Berchieri and Barrow, 1996; Thompson and Hinton,
1997). Organic acids in their un-dissociated forms are able to pass through the cell membrane of the
bacteria and inside the bacterial cell they dissociate to produce H' ions which lower the pH of the cell
causing the organism to use of its energy in trying to restore the normal balance, where as RCOO™
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anions produced from the acid can disrupt DNA and thus hamper protein synthesis, putting the
organism under stress so that it is unable to replicate rapidly (Nursey, 1997). Mannan oligosaccharides
(MOS) maintain gut health by adsorption of pathogenic bacteria containing type-1 fimbrae of different
bacterial strains and remove the bacteria from gut (Ovofo ef al., 1989; Spring ef af., 2000). The present
study was carried out to evaluate the effect of various organic acid salts, viz., formic acid, propiomnic
acid and butyric acid salt, as well as MOS on plasma minerals and carcass characteristics of Japanese
quail.

MATERIALS AND METHODS

Experimental Design and Diet

Day old chicks of Japanese quail (n = 280) were randomly distributed into seven experimental
groups consisting of four replicates in each. Each replicate had 10 birds. The chicks were individually
weighed and allocated to 28 cages of electrically heated battery brooder so that each cage had birds with
similar (p>0.05) average weight. In control (T,) birds were supplied with standard basal diet, group
T, birds were provided with diet having antibiotic Bacitracin Methyl Disalisylate (BMD) at 0.5 g kg™
of diet; group T, birds having diet with sodiurn butyrate at 5 g kg™ diet; group T, birds were provided
with diet having MOS 1 g kg™ diet; group T, birds were fed diet with armmomnium formate at 1 gkg™,
calcium propionate 1 g kg™ and sodium butyrate 5 g kg™ of the diet; group T, birds having diet with
sodium butyrate at 5 g kg=' and MOS at 1 g kg™ of the diet; group T, birds having diet with
ammonium formate at 1 g kg™, calcium propionate at 1 g kg™, sodium butyrate at 5 gkg™ and MOS
at 1 g kg™! of the diet. Basal diet was starter (0 to 3 weeks) and finisher (4 to 6 weeks). The diets
(Table 1) of the experiment were formulated to meet or exceed the nutrient requirement as per Bureau
of Indian Standard (BIS, 1992).

Housing and Management

Chicks were housed in an electrically heated battery brooder which were disinfected thoroughly
three days prior to arrival of birds. The day-old chicks were offered electrolvte solution upon arrival.
Birds were maintained on a 24 h constant light schedule. Water troughs and feeders were cleaned at
regular interval. Feed and water both are provided ad libizum to the birds.

Table 1: Composition of basal diets for starter and finisher for quail (by parts)

Ttems Starter Finisher
Maize 45.505 50.00
Deoiled rice bran 2.00 6.00
Soyabean oil 1.00 1.00
Soyabean meal 41.00 33.00
Fish meal 7.60 7.00
Dicalcium phosphate 1.40 1.40
Lime stone powder 1.00 1.00
Trace minerals® 0.045 0.045
Daily mix™ 0.025 0.025
Briplex™ 0.025 0.03
Choline chloride (6084) 010 0.10
DL-Methionine 010 0.10
L-lysine - 0.10
Comimon salt 0.20 0.20
Nutrient composition

ME (kcal/kg) (Calculated) 2800.66 2805.00
CP (%) (Estimated) 26.05 23.95
Lysine (%) (Calculated) 1.616 1.48
Methionine (%) (Calculated) 0.562 0.527

+: Composition of trace minerals, Manganese sulphate 15 g, copper sulphate 2 g, ferrus sulphate 6 g and zinc carbonate
6 g; ++: Composition of DAILYMIX, Vitamin A 82,500 IU, Vitamin B, 50 mg, Vitamin D; 12,000 IU, Vitamin K
10 mg, Vitamin By; 15 mcg; +++: Composition of BRIPLEX, Vitamin B, 8 mg, Vitamin B, 4 mg, Vitamin By 16 mg,
Vitamin B;; 80 mcg, Niacin 120 mg, Calciun Pantothenate 80 mg, Folic acid 3600 mcg and Vitamin E 80 mg
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Dietary Ingredients of Feeds
The dietary ingredients and nutrient composition of the diet were in Table 1. Total protein was
analyzed according to AOAC (1995).

Blood Collection

During slaughter blood samples were collected in test tube containing heparin and allowed to
stand for few hours to collect plasma. Plasma samples were kept in deep freeze (-20°C) for further
analysis.

Mineral Estimation

Plasma Calcium (Ca), copper (Cu), zinc (Zn), manganese (Mn) and iron (Fe) were estimated by
atomic absorption spectrophotometry (Perkin Elmer, A Analyst-100), following the method described
by Sandel (1950) and modified by Arenza et al. (1977). Plasma Phosphorus was determined
colorimetrically according to the method of Fiske and Subba Rao (1925).

Slaughtering of Birds

After completion of experimental period, 8 birds from each group i.e., two birds from replicate,
were selected randomly and fasted for 12 h to empty their gastrointestinal tract. During this period
only water was supplied. Before slaughtering, weight of each bird was taken carefully to calculate
dressing percentage. The birds were slaughtered by stunning method (i.e., cutting atlanto-occipital
joint) with a sharp knife and were allowed to bleed for 3 min. Then birds were dressed properly for
further experiment.

Carcass Traits

Hot carcass was weighted and chilled at 1°C for 48 h. The chilled carcass was separated into
di fferent cut up parts like neck, back, wings, breast, thighs and drumsticks and they were weighed
properly through electronic weighing balance. Weight of giblets (liver, heart and gizzard) was also
recorded. Then different cut up parts were frozen at -20°C for further analysis. Water holding capacity
was determined by a modified method as described by Offer and Knight (1988). The pH of the finely
minced meat was determined by the method of meat and meat product analysis {Gillespie, 1960) by
using digital pH meter {Systronics, model 335).

Carcass Composition

Composite meat samples were taken from left side of frozen cut up parts, grinded and
homogenized. Then they were made into sub samples which were assayed for their moisture, crude
fat and crude protein content (AOAC, 1993).

Statistical Analysis

The analysis was done by using General Linear Model of SPSS (1997) programme with
replicates as experimental umts for studying the effect of organic acid on broiler performance and gut
health. Levels of significance were calculated by (Duncan, 1995) test whenever any effect was found
significant.

RESULTS AND DISCUSSION
Plasma Minerals
Calcium (Ca), Phosphorus (P) and Magnesium (Mg) in Plasma

Ca level increased in (p<0.05) T, and T, group over other groups. Control group (T,) lower
(p=<0.05) serum calcium level against T,, T, and T, groups, respectively (Table 2). Isshiki (1979)
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reported increase blood Ca level with supplementation of Baciffus or Lactobaciflus but phosphorus
level remained unchanged in white leghorn cockrels. Mannan-oligosaccharide and organic acid salts
reduce the load of pathogenic bacteria and increase the population of beneficial bacteria like
Lactobacillus, Baciffus ctc. (Thirumeignanam ef af., 2000). Thus, they indirectly act like probiotes and
thereby increase the plasma Ca level. Plasma Mg as well as plasma P was not affected (p>0.05) by
dietary supplementation of OAS and MOS. But it was seen that phosphorus in the plasma was higher
in T, group.

Iron (Fe), Copper (Cu), Zinc (Zn) and Manganese (Mn) in Plasma

Cu, Zn and Mn in the plasma were not affected (p>0.05) by different dietary supplementation
with OAS and MOS. MOS in the diet improved serum Fe level (3.68 ppm) over other diet. T,, T,, T,,
T, and T, groups had 3.16, 3.31, 3.31, 3.24 and 3.42 ppm iron, respectively (Table 2). Control had
lowest Fe (3.07 ppm) level in plasma. In earlier study, Meluzzi ef al. (1986) observed more blood Fe
content in broiler by supplying probiotics. Organic acid salts and mannan-oiligosaccharide indirectly
act like probiotic, which may influence plasma iron level of Japanese quail.

Carcass Traits

Values of dressing percentage in different groups indicated that there was no marked variation.
Statistical analysis showed insignificant (p>0.05) result in dressing percentage of Japanese quail,
however numerically T, group had the highest dressing percentage followed by T,, T,, T,, T,, T; and
Ty, respectively (Table 3). Mujdat ef al. (1999) also reported that dressing percentage was not affected
by ACIDLAC. The present investigation also supports this observation. Statistical analysis confirmed
that Water Holding Capacity (WHC) and meat pH did not vary significantly (p>0.05) among the
experimental groups due to dietary treatments.

Table 2: Effect of organic acid salts and MOS on the mineral parameters of Japanese quailf

Treatment groups
Attributes Ty T, T, T T, T. T, SEM p-value
Calcium (mg dI.™) 10.5¢¢ 1058 10.61% 11.18*  10.54% 10.96® 11.09° 0.136 0.004
Phosphorus (mg dL™") 50 4.90 5.01 5.09 5.17 5.08 5.35 0.130 0.341
Magnesium (mg dL ™) 3.09 3.15 3.20 3.19 311 3.10 3.29 0.154 0972
Tron (ppm) 3.08 317 331 3.69 331 34 342 0.171 0.292
Copper (ppm) 0.30 0.29 0.29 0.32 0.29 0.29 0.32 0.022 0.926
Zinc (ppm) 1.09 1.16 1.24 1.26 1.30 1.27 1.35 0.100 0.597
Manganese (ppm) 0.17 0.17 0.18 0.21 0.20 0.19 0.19 0.016 0.333

T: The birds on test for 42 days, n =4 replicate per treated group. Values bearing no common superscript in a row differs
significantly (p<0.05)

Table 3: Effect of organic acid salts and MOS on the carcass traits of Japanese quail T

Treatment groups
Attributes Ty T, T, Ty T, Ts Ts SEM p-value
Live weight (g) 185.75 20075 19375 194.25 216.25 194.50 193.75 13.128 0.781
pH 6.41 6.39 6.38 6.50 6.37 6.30 6.28 0.045 0.901
WHC 67.13 06688 65.03 7273 67.20 66.60 65.60 0.884 0.362
Dressing (%o) 61.96  63.62 63.74 63.06  64.99 64.28 65.81 1.337 0.519
Neck (%0 4.00 4.13 3.45 3.24 391 4.01 3.33 0.332 0.325
Wing % 6.71 5.08 5.82 6.70 6.23 5.78 5.82 0.444 0.449
Breast (%) 40.95  41.58 42.04 3991  39.85 38.62 42.22 0.843 0.056
Back (%) 19.14 21.55 20.57 2044 21.17 21.50 21.40 1.086 0.702
Thigh (%6) 1431 1391 14.27 1435 14.23 15.05 13.99 0.517 0.792
Drumstick (%) 9.33 9.42 9.98 9.82 9.60 10.01 10.07 0.384 0.726

T: The birds on test for 42 days, n= 4 replicate per treated group
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Table 4: Effect of organic acid salts and MOS on the meat composition of Japanese quail]

Treatment groups
Attributes Ty T, T, T. Ty T T, SEM p-value
Moisture (%0) 68.66 06898 68.19 75.47  68.10 68.24 67.47 2.926 0.520
Crude protein (%6) 23.54%  23.21°  24.31™ 23.89%  2526% 25.20% 26.54° 0.529 0.003
Crude Fat (%0) TO0¥ 87T 6.30° 5.504 6.550 6.18° 6.29° 0.127 0.000

T: The birds on test for 42 days, n = 4 replicate per treated group. Value bearing at least one common superscript within
the sarme row do not difter significantty (p=>0.05)

Cut-up Parts

Proportion of neck, wing, back, thigh and drumstick were more or less similar (p>0.05) with little
difference to dictary treatments with OAS and MOS. However, T,, T, and T, yielded better (p<0.05)
breast per cent than other groups. It was observed that butyrate supplementation in the diet vielded
better breast meat (42.03%) in comparison to control (40.94%). Lesson ef al. (2005) also found better
breast meat vield compared to control. The present study also complied with the earlier observation.

Carcass Composition

The average moisture percentage was 68.6, 68.9, 68.1, 75.4, 68.1, 68.2 and 67.4in Ty, T, Ts, T,
T,, Ts and T, groups, respectively. There was no significant difference (p=0.05) in moisture percentage
in the meat of different treatment groups of Japanese quail (Table 4).

The crude protein % in group T, had indicated highest (p<0.01) value over other groups where
Ty, T, and T, had similar (p=0.05) effect. Group T, and T, had better meat protein (p<0.01) than T,
T,, T, and T, groups. Antibiotic group (T,) had lowest meat protein percentage.

MOS in diet reduced (p<0.01) the meat crude fat % over other groups. Group T., T,, T, and T,
had also less crude fat % against control group (T,). No difference (p>0.05) was found in antibiotic
and control group. Incorporation of oligosaccharide, diluted the bile salt (Maisommier ef al., 2003) and
reduced the lipid digestibility, thus admission of MOS in the diet of Japanese quail may results in
reduction of crude fat percentage in muscle.

CONCLUSION

It could be concluded that organic acid and mannan oligosaccharide can act like probiotic that can
increase Ca and Fe in blood plasma and inecrease meat crude protein %o and decrease meat crude fat %.
Finally, it can be summarized that organic acid and mannan oligosaccharide had litfle effect on carcass
quality and plasma minerals in Japanese quail.
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