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ABSTRACT

Received on: 20"-March-2013
A series of experiments have been conducted in the present study to evaluate the various aspects and Revised on: 14™-April-2013
effects of different combination of organic acids viz., formic acid and propionic acid as a replacer of Accepted on:  25"-April-2013
growth promoter antibiotic(s) in ducks. The ducks were divided into five equal groups with one as Published on: 15"-May-2013
Control. Studies on body weight gain revealed that after 48 weeks body weight gain was higher in treated
groups as compared to the control Group C. Bacteriological studies of different portions of small intestine
revealed that total coliform count and Clostridium perfringens count (logl0 CFU/g) was significantly
(P<0.05) reduced in the small intestine of the birds in treated groups as compared to Group C.
Salmonella sp. was not found in any group. No significant results of Lactobacillus count (log10 CFU/qg) Bacteriological, Body weight gain,
were noticed in the intestinal digesta of the ducks in treated groups. Study on villus height of different Ducks, Growth promoter, Organic
potions of small intestine (i.e. duodenum, jejunum and ileum) revealed significantly higher villus height in acids

treated groups as compared to Group C.

*Corresponding author:  Email: skmpath@gmail.com; Tel: +91 9433036799

[I] INTRODUCTION

The use of organic acids in poultry nutrition cae Bn parts of gastrointestinal tract, bacterial count infestine,

efficacious tool to replace antibiotic growth praers. Organic changes in villi height of different parts of smaitestine and

acids are not antibiotics, but if used correctlpngl with changes in crypt depth of different parts of sniatiestine

nutritional, managerial and bio-security measutiesy can be a respectively.

powerful tool in maintaining the health of the gashtestinal

tract of poultry, thus improving their zoo-techhica[ll] MATERIALS AND METHODS

performancegl]. Organic acids in proper dosage as prebiotic

supplements in poultry feed act as potential andhsing cause

for body weight gain and growth promotion withowatving any

deleterious and/ or residual effects, unlike the ohazardous

an-tibiOtiCS grovvt_h promOterS' Th-e mo_de of aCtiqnopganiC Sixty (60 No.) day-old Khaki Campbell ducks were reared in a poultry

e_ICIdS _(_)n baCte_na '$ that non-dissociated (nOI’_IZEm‘I,I more house. After .attaining 24 weeks of age ducks were weighed randomly

lipophilic) organic acids can penetrate the baaterell wall and and distributed into five groups comprising of 12 birds each. One group

disrupt the normal physiology of certain types a€teria/2]. was maintained as control and other 4 groups were maintained as
organic acid treated groups as described in Table-1.

The present investigation was conducted to studyetfiect of

different combinations of organic acids on poulintestine

considering the parameters of body weight gainopHifferent

2.1. Experimental design
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Table. 1: Distribution of experimental groups of du

Number of
ducks

Group

ISSN: 0976-3104

cks

Diet

1 C (control) 12 Diet without acidifier(s) and antibiotic(s)

2 T1 12 Diet with antibiotic BMD @ 50gm/100 Kg of feed

3 T2 12 Diet with ammonium formate @ 0.3% level

4 T3 12 Diet with calcium propionate @ 0.3% level

5 T4 12 Diet with ammonium formate (0.15%) + calcium propionate (0.15%)

*Supplied per Kg diet: Vitamin A: 8000 IU, Vitamin D3: 1200 U, Vitamin E: 24 1U, Vitamin K: 1.5 IU, Thiamin: 1 mg, Riboflavin: 6 mg, Niacin: 60 mg,
Pantothenic acid:10 mg, Pyrioloxime: 2.5 mg, Cobalamine: 20 mg, Biotin: 0.15 mg, Folic acid: 100 mg, Choline chloride: 800 mg, selenium: 150 ug.

2.2. Fortification of diet with OAS and AGP

The OAS (organic acid supplemention) and AGP (animal growth
promoter) were added to the basal diet by substituting at the expense of
maize .Ammonium formate (Molecular weight: 63.06, Minimum assay:
92%) and calcium propionate (Molecular weight: 188.22, Minimum assay:
97%) were used as a source of formic acid salt and propionic acid salt
respectively in the diet. Final concentration of OAS in each of the
respective treatments was 0.3% of the diet. Bacitracin methyl disalicylate
was used as a source of AGP. The control diet was not fortified with
either OAS or AGP.

2.3. pH value of feeds

10 samples were taken from each of the diets assigned for different
treatment groups to determine their pH. 10 gm of each sample mixed
with 90 ml of deionized water and pH was determined by pH meter.

2.4. Microbial counts in feed

1g each of 10 feed samples was taken in sterile test tubes and diluted to
10 ml with 0.1% peptone water (autoclaved at 15 Ibs for 15 min) and
mixed thoroughly with cyclo-mixer. 0.1 ml volume (0.5 ml for Clostridium
perfringens) of the supernatant was spread with a sterile loop on the
surface of specific culture media- Mc Conkey agar for total coliforms,
EMB agar for E. coli, xylose lysine deoxycholate agar for Salmonella,
perfringens, selective agar for C. perfringens, lactobacillus isolation
selective agar for Lactobacillus sp. and potato dextrose agar media for
Aspergillus sp. All the inoculated media except for C. perfringens were
incubated aerobically at 370C for 48 h and the confirmed colonies were
enumerated after Gram'’s staining. The results which were expressed as
log10 CFU/g of feed and were calculated as follows:

Total viable number of microbes = Mean plate count x dilution factor x 10
(The values were multiplied by 10 as the appropriate solution was of 10
ml)

2.5. Body weight

Body weight of each of the birds was recorded with the digital weighing
balance on day ‘0’ and subsequently at 2 weeks intervals up to 8 weeks
(starter phase), 3 weeks intervals up to 48 weeks of age (layer phase) in
the morning before the birds had any access to feed and water.

2.6. Study on gastrointestinal tract

The study on gastrointestinal tract was conducted at the end of 48 weeks
age of the birds.

2.7. pH of digesta

Following evisceration the intact gastrointestinal tract was removed,
segmented and mixed thoroughly in 15 ml deionized water. pH was
determined by pH meter.

2.8. Microbial counts in digesta

Digesta present in the gastrointestinal tract was considered for
bacteriological study on selective media for enumeration of Salmonella,
Lactobacillus and C. perfringens. The results which were expressed as
log10 CFU (colony forming unit) per gm of digesta, were calculated as
follows:

Total viable number of microbes = mean plate count x dilution factor x 10
(The values were multiplied by 10 as the appropriate solution was of 10
ml.)

2.9. Determination of villus length and crypt depth in
the small intestine

The investigation on the villus heights and crypt depths of different
portions of small intestine was performed by histopathological studies
and measurements were made microscopically. The results were
expressed in micrometer (Um).

2.10. Statistical analysis

For the parameters one way Analysis of variance (ANOVA) technique
was used for studying the effect of organic acids. Levels of significance
were calculated by Duncan Test [3] whenever any effect was found
significant using F-statistic either 1% or 5% level of significance. The
analysis was done by SPSS software.
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[11I] RESULTS AND DISCUSSION

. of the ducks in different phases of egg laying eydlhere was
3.1. Effect on body weight significant (P<0.001) difference in live weight thfe birds fed

The data are presentedTiable-2 which depicts the live weight FP diet with those fed propionate or formate supgleted feed.

Table. 2: Effect of organic acids and antibiotic on live body weight (g) of ducks
Age of bird Live body weight (gm)
(WREELS)
Group C Group T1 Group T2 Group T3 Group T4 SEM P-level

24 1671.4 1684.97 1702.63 1709.23 1716.13 6.54 P>0.05
28 1683.72d 1731.48c 1725.45c 1762.37b 1792.30a 0.91 P<0.001
32 1688.69e 1738.23c 1729.65d 1767.98b 1798.22a 1.29 P<0.001
36 1695.85e 1747.17c 1738.02d 1775.48b 1805.30a 1.24 P<0.001
40 1699.32e 1750.33c 1741.32d 1778.40b 1808.74a 1.10 P<0.001
44 1704.44e 1755.54c 1745.98d 1783.58b 1814.24a 1.02 P<0.001
48 1707.62e 1758.44c 1749.28d 1786.28b 1816.68a 0.87 P<0.001

Values bearing different superscripts in a column differed significantly, SEM: Standard error mean. Each value is an average of ten observations.

3.2. pH of digesta

to those of control group. The pH of the digesta tlre
The data related to pH of digesta in the ducksBawdeks of age proventriculus of the birds fed formate (pH 2.7fjppionate
are detailed imable- 3. No significant changes in digesta pH ifpH 2.83) and FP (pH 2.99) supplemented diets were
any part of the gastrointestinal tract except i phoventriculus significantly (P<0.05) lower than that of the biréisd non-
were observed in the birds fed BMD or organic acaisipared treated diet (pH 3.25).

Table. 3: Effect of organic acids and antibiotic on pH of digesta in ducks at 48 weeks

pH of different Group C Group T1 Group T2 Group T3 Group T4 SEM
portion of small

intestine

Crop 4.64 4.67 4.46 4.71 4.53 0.067 P>0.05
Proventriculus 3.25b 3.22b 2.71a 2.83a 2.99ab 0.051 P<0.05
Gizzard 3.43 3.39 3.32 3.43 3.33 0.079 P>0.05
Duodenum 5.60 5.46 5.36 5.47 5.43 0.082 P>0.05
lleum 7.23 6.83 6.69 6.60 6.61 0.063 P>0.05
Cecum 7.23 6.70 6.72 6.71 6.67 0.095 P>0.05

Values bearing different superscripts in a column differed significantly, SEM: Standard error mean, Each value is an average of ten observations.

3.3. Bacteriology of small intestine
treatment group. It was found that total coliformunt (log10
The bacterial counts of different portions of smiatestine of CFU/g) was significantly (P<0.05) reduced in theairimtestine
the ducks at 48 weeks of age are showhahle-4. Salmonella of the birds fed FP (3.64), propionate (3.77), faren(3.89) or
spp. was not detected in the intestine of the fdmy BMD (4.23) supplemented diet compared to the biedsnon-
supplemented control (4.42) diet.
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Table. 4: Effect of organic acids and antibiotic on total bacterial count (log 10 CFU/Q) of different portions of small intestine of
ducks at 48 weeks age

=
=
2
o Total count (log10 CFU/qg) Group Group T1 Group T2 Group T3 Group T4 SEM
of bacterial type C

Total coliform 4.42¢ 4.23bc 3.89abc 3.77ab 3.64a 0.078 P<0.05
E. coli 3.58b 2.88a 2.92a 2.6la 2.58a 0.052 P<0.01
C. perfringens 3.38b 2.83a 2.93a 2.68a 2.77a 0.057 P<0.05
Lactobacillus spp. 6.49 6.64 6.76 6.83 6.74 0.078 P>0.05

Values bearing different superscripts in a column differed significantly, SEM: Standard error mean, Each value is an average of ten observations.

The lowest (P<0.05L. perfringens count (logl0 CFU/g) was the birds fed diets supplemented with either BMDoaoganic
noticed in the small intestine of the birds fedpomate (2.68) acids was significantly (P<0.001) higher than tbathe birds
supplemented diet followed by FP (2.77), BMD (2,88hd fed control diet (966.50).

formate (2.93) groups compared to the birds of rebrgroup

(3.38). No significant results dfactobacillus count (logl0 It was observed that in the birds fed with propten@04.56),
CFU/g) was noticed in the intestinal digesta of theks of FP (803.45) or BMD (781.32) supplemented dietusillength

treatment group. (um) in the ileum was significantly (P<0.001) highkan that

- of the birds of control group (767.42). Howevererth was no

B 3.4. Villus length significant difference in villus length (um) in tileum between
IT

m the birds fed diets supplemented with propionatét @6) and

The results on villus length in the small intestofehe ducks at (803.45).
48 weeks of age are presentedTiable-5. Villus length of all

Table. 5: Effect of organic acids and antibiotic on villus height of different portions of small intes tine of ducks at 48 weeks

=TT

Villus height (um) of P-level
Cc

different portion of

small intestine

Duodenum 1324.05d 1395.28b 1371.83c 1455.36a 1467.23a 1.053 P<0.001
Jejunum 966.50d 1037.84c 1017.68b 1094.34b 1103.01a 0.709 P<0.001
lleum 767.42d 781.32b 774.69c 804.56a 803.45a 0.517 P<0.001
Values bearing different superscripts in a column differed significantly, SEM: Standard error mean, Each value is an average of ten observations.

Waldroup et a[5] found a reduction of cecal pH in relation to
3.5. Crypt depth addition of formic acid-propionic acid blend in thiet of

broiler chickens. The dietary mannan oligosacclaiffOS)
The results on crypt depth in the small intestifh¢he ducks at and Saccharomyces cerevisae (SC) supplementation did not
48 weeks of age are presentedlmble-6. Crypt depth (um) in affect body weight and body weight gain, but MOS
duodenum of the birds fed FP (302.30), propion&@2.29), supplementation increased daily feed intake and éeaversion
BMD (309.46) and formate (319.94) supplementedsdigas ration (FCR) of turkey toms. Carcass and part wsigdnd
significantly (P<0.001) lower than that of the irflkd control yields, meat color and composition were not infleesh by the
feed (345.72). No significant variation was obsdnimetween dietary MOS and SC supplementation. There is ailpiigsthat
the birds of FP, propionate and BMD groups as &slBMD the level of MOS and SC generally recommended niisling
and formate groups. In jejunum, lowest depth (ufrgrgpt was turkey diets by the companies could be too low ¢ceffective
measured in the birds fed FP supplemented diet$2p3vhich on carcasses, cut yields and meat composition réeys [6].
was followed by the birds fed propionate (271.2BMD The oral administration of yeast cell wall prepenatimproved
(280.69), formate (287.63) and control (311.59)tdieCrypt innate immune responses in the chicken (brojlgr)
depth of all the birds fed diets treated with oigaacid and
antibiotic was significantly (P<0.001) variable vithat of the Byrd et al.[8] found that treatment with lactic or formic acid
birds fed control diet. caused significant (P<0.05) reduction in crop pH bobiler

birds. Thirumeignanam et 4P] reported reduced pH in the gut
The observations of variations in pH of digestaoafanic acid of broiler birds fed organic acids, but the valwese within the
treated groups of ducks in the present study canobeelated physiological pH range. They also noticed reducedtdrial
with the previous reports. Thomlinson and Lawrernidé load and increased lactobacilli in crop, gizzardpdenum and
measured a lower gastric pH when 1% lactic acid aded to cecum.
drinking water and offered to gastric cannulatedylgts.
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Table. 6: Effects of organic acids and antibiotic o

n crypt depth of small intestine of ducks at 48 wee
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ks of age

Crypt depth (um) Group T1 Group T2 Group T3 Group T4 SEM P-level
in different

portion of small

intestine

Duodenum 345.72a 309.46¢ 319.94b 302.29d 302.30d 0.38 P<0.001
Jejunum 311.59a 280.69c 287.63b 271.24d 263.94e 0.44 P<0.001
lleum 307.82a 279.50c 283.51b 269.77d 261.52e 0.30 P<0.001

Values bearing different superscripts in a column differed significantly, SEM: Standard error mean, each value is an average of ten observations

2]
[VI] CONCLUSION

Based on the findings of the present study, it lmarconcluded
that combination of organic acid in appropriate edeshedule [4]
may be used in duck feed as a replacer of growtmpter
antibiotics, as their indiscriminate and injudiciause may cause
some pathomorphological alteration in intestinattegtium. (5]

CONFLICT OF INTERESTS -

None

FINANCIAL DISCLOSURE
Nil
ACKNOWLEDGEMENTS

The authors are thankful to Hon'ble Vice-Chancellor, West Bengal
University of Animal and Fishery Sciences for providing all the necessary
facilities to carry out this original research work.

REFERENCES
(9]
[1]  Gauthier R. [2002] Intestinal health, the key t@darctivity.
Precongreso Cientifico Avicola IASA. XXVII Conventi
ANECA-WPDC, Pnerto Vallarta Jal. Mexico. 30 de Ap?002.
Poultry Science 83(1): 193—-206.

Lambert RJ, Stratford M. [1999] Weak acid presewest
modeling microbial inhibition and responsieurnal of Applied
Microbiology 86: 157-164.

Duncan DB. [1955] Multiple range and F-teBtometrics 11: 1—
42.

Thomlinson JR, Lawrence TLJ. [1981] Dietary mandtian of
gastric pH in the prophylaxis of enteric diseaseveaned pigs.
Some field observation¥eterinary Records 109: 120-122.
Waldroup PW, Fritts CA, Yan F. [2003] Utilizatiorf bio-mos
mannan oligosaccharide and Bioplex1 cooper in @rdilets.Int
JPoult i 2: 44-52.

Konca Y, Kirkpinar F, Mert S. [2009] Effects of Maan-
oligosaccharides and live yeast in diets on theasa, cut yields,
meat composition and colour of finishing turkepsian-Aust J
Anim Sci 22(4): 550-556.

Paul I, Isore DP, Joardar SN, Roy B, Aich R and geén S.
[2013] Effect of dietary yeast cell wall preparation innate
immune response in broiler chickehsdian J Anim Sci 83(3):
307-309.

Byrd JA, Hargis BM, Caldwell DJ, Bailey RH, HerrdfL,
McReynonlds JL, Brewer RL, Anderson RC, Bischoff KM
Callaway TR, Kubena LF. [2001] Effect of lactic dci
administration in the drinking water during pretsjater feed
withdrawal on Salmonella and Campylobacter contation of
broilers.Poultry Science 80(3): 278-283.

Thirumeignanam D, Swain RK, Mohanty SP, Pati PKOOg&]
Effect of dietary supplementation of organic acids
performance of broiler chickemndian J Anim Nutr 23(1): 34—
40.

ul
(@]
=
w
O
)
=
w
>

¥ 1TOAB-India

Paul et al. IOABJ; Vol. 4: Issue 2; 2013: 40-44 44



