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Abstract: Poultry farming is a practice done to rajse birds like Chickens, ducks, turkeys, etc. domestically or commercially for
meat, eggs, and also for feathers, Nowadays poultry industry is in great demand. To improve the yield and production of poultry
by-products it is necessary to maintain the health of poultry birds. The health of poultry birds is depending on the poultry feed and
the growing environment the birds. The microbial contaminants present in poultry feed are the biggest source to reduce the health
of poultry birds. In this research article, the study has been carried out to isolate the microbial contaminants from different types of
commercial and domestic poultry feeds. The study has been carried out to find a remedy to reduce the contaminants. To reduce the
contaminant UV radiation treatment was studied. The study has great importance and applications in the future.

Index Terms - Poultry Feed, UV radiation, Microbial Contaminants, Chickens, Poultry Farming.

I. INTRODUCTION

Poultry farming is a practice done to raise birds like Chickens, ducks, turkeys, etc. domestically or commercially for meat, eggs,
and also for feathers [1]. Chickens, ducks, and turkeys are having primary importance and demands while young pigeons and
guinea fow! are depends on local interest [2]. While rising poultry birds for commercial purposes large scale it is necessary to
maintain the proper health and growth of the birds [3]- The good health and growth of poultry birds is depending on the
appropriate diet for birds [4]. Poultry feed from commercial brands is mostly preferred in large-scale poultry farming [5].
Commercial poultry feedings are made by ensuring the maximum energy and nutrient intake for the growth and production of
fat in birds [6]. A high intake of good quality and balanced protein sources can help in the maximum development of organs,
muscles, feathers, and skin in poultry birds [7]. Commercial poultry feedings supplemented with essential minerals can help in
the development of bones and eggs [8). As the growth and development of poultry birds majorly depend on the feed, the feed
should be made by following the nutritional demands, balanced nutrient quantity, and proper hygiene during the making of
poultry feed [9]. Inappropriate hygiene results in contamination in the feed, which ultimately shows effects on the health of the
poultry birds [10]. The causes of microbial contamination in feed include contaminated raw materials, supplementary products,
animal wastes, human wastes, rat or mouse droppings, contaminated water, etc. [11] The feed may also be microbially
contaminated by coming in contact with soil microflora, contaminated air microflora, fecally contaminated components. The
microbial contaminants mostly found in poultry feed include Staphylococcus aureus, E. coli, Bacillus subtilis, Salmonella spp.,
Proteus mirabilis, Shigella spp., Corynebacterium spp., etc. and also includes fungal contaminants [12][13]. Some of these
microbial contaminants are the indicators of fecal contamination such as organisms belonging to the group of coliforms [14].
These contaminants can cause serious infections and illness in poultry birds which may result in a reduction of Commerciale
poultry products and their yield [15]. The presence of contaminants in the feed may sometimes result in the death of the poultry
birds [16]. To overcome this problem, there are various preventive practices should have to be performed. It includes an aseptic
collection of raw material, aseptically making of feeds from grains, and aseptically packaging by removing all moisture contain
from the feed for long-term storage purposes [17]. Some chemical disinfectants are also used in making contaminant-free poultry
feed [18]. Heat treatment and exposure to UV radiation are also effective methods for making contaminant-free poultry feed

[19].
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1L Material ang Methods
2.1 Samplin . arkets and poultry farmg |,
Atotal of 10 sgmples of different types of poultry feeds were collected from the lclmlcnl ;11:3;:‘:15‘.1” depCthk Starter, i*:;;l T
region Kopargaon, Ahmednagar, Maharashtra, India. The different types of pOU' (?’k 1ath feed. Sampling was gy asﬂ b.r(,-\
super starter, Broiler Starter, Brojler Finisher, grower's mash, and Houschold kadak 'cpllcﬁhl
and the samples were stored in sterile airtight containers,

2.2 Screening for Microbial Contaminants iluti : 1S we

To check thc&prcscnce of microbial contaminants in the sampled poullr.y l?ccd, the lcnf(:]d gIIUi;J(;I(l)S ?ri)fr;m;fcl:;sdnt{e ade
individually using the serial dilution method (10g sample in 90m! sterile dlstfllcd Wul(ir) [20]. nc ba(’i)on those sam ;“0“ Wag
inoculated on sterile nutrient media plates and the plates were incubated overnight at 37' C. /_\ﬂlc.r HNTU e ch' e TI;] s which
showed growth on nutrient media plates were taken and CFU counts were measured in triplicates of ea ple. The poultry
feed samples which showed contamination were selected for further analysis [21].

2.3 Microbial Contaminant Isolation and Characterization .

For the isolation ang characterization of screened contaminants, a loopful culture of diluted samples was inoculated scparqtely
ondifferent selective media plates using the Streaking method to obtain isolated colonics [22]. Further pure cultures were obtained
from isolated colonies srown on different selective media, Afer getting pure isolates, the morphological and gram characters of

each isolate were recorded. further biochemical tests werc performed to identify each isolate up to genus level [23]. The
biochemical test includes IMViC, Carbohydratc test, and test for enzymes [24][25].
2.4 UV Treatment to Poultry Feed

The poultry feeds of a] selected types were taken aseptically in completely dry sterile Petri plates for exposure to U\_’ radiations
at the lab scale. The plates were exposed to Uy radiations by keeping them for different time laps under the laminar airflow [26).

@

Figure 2.4.1. yv Treatment to Poultry Feed

25 Screening for Microbial Contaminants after UV Treatment
After exposure of all the poultry feed samples to UV radiations at different time la

different time laps were again serially diluted following the same process and individually inoculated on sterile nutrient media
plates. The inoculated Plates were incubated for 24 hat37°C. The CFU count of each plate of contaminated poultry feed sample

\as measured afier incubation to check the effect of UV radiation on the reduction of removal of microbia] contaminants present
previously in the selected poultry feeds [27]. 2, : Al "

ps, all the samples of different types and

III. Result and Discussion

3.1 Screcning of Microbial Contaminants

All poultry feed samples were screened for the presence of contaminants on nutrient agar plates, The CFU/ml count of only those
plates showing contamination Was measured. Which is given in Table 3.1.1

Samples Chick Starter Broiler Starter Layer W
Plates

Replicate-1 38x10° 55x10° 33x10° B T
Replicate-2 41x10° 59x10° 32x10°3 T Soxigs

L Replicate-3 36%10° 61x10° 37x107 36107
Average 38x10 58x103 34x10°3 34x]103
CFU/mI
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Among all 10 poultry feed samples, four samples showed the highe inati ichi i ] i
3 o ! st cont t h 3
Starter S8x10%%, Layer 34x10°, Household Kadaknath feed 34*21;0" S e SRS Sl 0 el
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Figure 3.1.1. Screening of Contaminants on Nutrient Agar Plates

3.2 Morphological and Biochemical Analysis of Isolates

The four selected poultry feed samples which are having high contaminants were further inoculated individually on selective
n?edia plates and pure cultures obtained from them were examined for colony characterization and gram characterization. The
biochemical characterization of all four samples was also done. The observations are given in Table (3.2.1)

Table 3.2.1. Morphological and Biochemieal Characterization of Microbial Isolates from Poultry Feeds.

Sr. Test Chick Starter Broiler Layer Kadaknath
@ No Starter
1 Media MSA : MaC EMB MaC SS EMB
2 Gram - Positive Negative Negative Negative Negative Negative
character :
3 Shape and Cocci " Rods Rods Rods Rods Rods
arrangement
4 ; : Cultural characteristics
Size 1-2 mm 1-2 mm 2-3mm 1-2 mm 1-2 mm 2-3 mm
Shape Round Circular Circular Circular Round Circular
Pigmentation Golden NIL NIL NIL NIL NIL
Yellow
Margin Entire Entire Entire Entire Entire Entire
Elevation . Flat Convex Raised Convex Convex Raised
Opacity Opaque Translucent | Opaque Translucent | Translucent Opaque
Consistency Smooth Smooth Smooth Smooth Smooth Smooth
Motility Non-Motile.| Maotile Motile Motile . Non-Motile Motile
5 Carbohydrates fermentation
Lactose +ve -ve +ve. -ve -ve +ve
@ Dextrose +ve + ve +ve’ + ve -ve +ve
- Sucrose + ve T-ve + ve/- ve -ve -ve + ve/- ve
6 Biochemical test
Indole -ve -ve +ve - ve + ve/- ve + ve
Production
Methyl Red Test + ve +ve +ve +ve +ve +ve
Yogus Proskuer +ve -ve -ve -ve -ve -ve
Test
Citrate +ve -ve -ve - ve - ve -ve
Utilization test
7 Enzyme
Catalase +ve + ve + ve +ve +ve +ve
Oxidase -ve -ve -ve -ve -ve -ve
Amylase -ve -ve -ve -ve -ve -ve

*MSA- Mannitol Salt Agar, EMB- Eosin Methylene Blue, MaC- MacConkey Agar, SS- Salmonclla Shigella Agar, + ve-

Positive, - ve- Negative.
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Figure 3.3.1 Screening of Microbial Contaminants after UV Treatment on Nutrient Agar Plates

After screening the samples for the second time by following UV radiation treatment, it was found that the number of colonies
present on nutrient media was decreased as compared to the first screening without UV radiation treatment. According to
observations and the CFU count is given in (Table 3.3.1) the number of colonies or CFU count decreased with an increase in
time of UV radiation exposure.

IV. CoNcLUSsION

@ Maintaining hygiene is a very important parameter that should have to be taken into consideration while making human food or

animal feeds. Before poultry feed, the presence of the above microbial contaminants in feed is an indication of poor hygiene, lack of
cleaning, and fecally contaminated sources or areas near the production and packaging of poultry feed. Such microbial contaminants
affect the health of poultry birds which ultimately reduces the production and income of poultry farmers. To overcome this problem

convenient method to remove microbial contaminants from poultry feed was found to be the UV radiation treatment to the feed.
Before packaging, the prepared poultry feed should be exposed to UV radiation several times and immediately pack.

V. Acknowledgment
Dr. B. S. Yadav, Principal, Karamshi Jethabhaj Somaiya College of Arts, Commerce, and Science, Kopargaon, is grateful for his

constructive remarks that helped to improve the quality of this Research Paper. Authors are also thankful to Mr.Yogesh Chaudhari
and Mr.Rushikesh Jadhav for drafting the research article.

REFERENCES

1. Alders, R. G., Dumas, S. E., Rukambile, E., Magoke, G., Maulaga, W., Jong, J., & Costa, R. (2018). Family poultry:
Multiple roles, systems, challenges, and options for sustainable contributions to household nutrition security through a
planetary health lens. Maternal & child nutrition, 14, e12668.

National Research Council. (1994). Nutrient requirements of poultry: 1994. National Academies Press.

L

. 3. Chatterjee, R. N., & Rajkumar, U. (2015). An overview of poultry production in India. Jndian Journal of Animal

Health, 54(2), 89-108.

4. Jia, W, Slominski, B. A., Bruce, H. L., Blank, G., Crow, G., & Jones, O. (2009). Effects of diet type and enzyme addition
on growth performance and gut health of broiler chickens during subclinical Clostridium perfringens challenge. Poulry
science, 88(1), 132-140.

5. Chatterjee, R. N., & Rajkumar, U, (2015). An overview of poultry production in India. Indian Journal of Animal
Health, 54(2), 89-108.

6. Ravindran, V. (2013). Poultry feed availability and nutrition in developing countries. Poultry development review, 2, 60-
63.

7. Soliman, A., & Safwat, A. M. (2020). Climate change impact on immune status and productivity of poultry as well as the
quality of meat and egg products. In Climate Change Impacts on Agriculture and Food Security in Egypt (pp. 481-498).
Springer, Cham.

8. Mutug, R, Kocabagli, N., Alp, M., Acar, N.U.K.E. T, Eren, M.U.S.T. A F. A., & Gezen, §. S. (2006). The effect of
dietary probiotic supplementation on tibial bone characteristics and strength in broilers, Poultry science, 85(9), 1621-1625.

9. Powell, J. M., Fernandez-Rivera, S., Williams, T. O, & Renard, C. (1995), Livestock and sustainable nutrient cycling in
mixed farming systems of sub-Saharan Africa. Volume II: Technical Papers. ILCA.

10. Ghaemmaghami, S. S., & Nowroozi, H. (2018). Toxigenic fungal contamination for assessment of poultry feeds: Mashed
vs. Pellet. Iranian Journal of Toxicology, 12(5), 5-10.

11. Doyle, M. P., & Erickson, M. C. (2006). Reducing the carriage of foodborne pathogens in livestock and poultry. Poultry
science, 85(6), 960-973.

12. Danbappa, A. A. R, Alhassan, K. A., & Shah, M. M. (2018). Isolation ang identification of microbial contaminants
associated with commercial poultry feeds. Jowrnal of Applied and Advanced Research, 3(5), 142-147.




© 2022 JETIR April 2022, Volume Y, Issue 4

www.jetir.org (ISSN-2349-5162

- . identification of Salmonella j
13. Chowdhury, A., Iqbal, A., Uddin, M. G., & Uddin, M. (2011). Study on isolation and identi nd

14,

15.

16.
17.

18.

19,

20,

21.

22,
23.

24,
25.

26,

27.

ientific Researc
Escherichia cali from different poultry feeds of Savar Region of Dhaka, Bangladesh. Journal of Scientific Research, 3 ®),
403-411. i
Maciorowski, K. G.. Herrera, P., Jones, F. T, Pillai, S. D, & Ricke, S. C. (2007). Effects on pg:“fy and livestock of feeg
contamination with bacteria and fungi. Animal Feed Science and Technology, 133(1-2), 109'11 : P. (2010). Uses ang
Bolan, N. 8., Szopi, A. A., Chuasavathi, T., Seshadri, B., Rothrock, M. J., & Panneerselvam, I". .
management of poultry litter, World's Poultry Science Journal, 66(4), 673-698. _ . )
Berhanu, G., & Il“jllhl.\', A. (2020). Pullorum Disease and Fowl Typhoid in Poultry: A RCVlE'Wl. Br. J. PO:“”.' 1{3“-’* 9}:,48 5’6
Diarra, M. S., & Malouin, F. (2014). Antibiotics in Canadian poultry productions and anticipated alternatives. Frontiers
in microbiology, 5, 282. ]
Schumacher, ‘l\_ L., Huss, A, R,, Cochrane, R. A., Stark, C. R., Woodworth, J. C., Bai, J., - & Jones; C. K. (20 1'7)-
Characterizing the rapid spread of porcine epidemic diarrhea virus (PEDV) through an animal food manufacturing
facility. PLoS One, 12(11), e0187309. Ry
Csapd, J., Prokisch, J., Albert, C., & Sipos, P. (2019). Effect of UV light on food quality and safety. Acta Universitatis
Sapientiae, Alimentaria, 12(1), 21-41. :
Okoli, C., Ndujihe, G., & Ogbuewu, 1. (2006). Frequency of isolation of Salmonella from comn?ercml poultry feeds and
their anti-microbial resistance profiles, Imo State, Nigeria, Online journal of health and allied sciences, 3(2).
Pittet, D., Dharan, S., Touveneau, S., Sauvan, V., & Perneger, T. V. (1999). Bacterial contamination of the hands of
hospital staff during routine patient care. Archives of internal medicine, 159(8), 821-826.
Paul, S. K. (1980). Culturc Media. Language. )
Ubicbi, C. (2017). Isolation and Identification of Bacterial Isolates from Poultry and Fish Feeds Sold in Abraka, Delta
State, Nigeria. Journal of Industrial Technology, 2(1), 14-20.
James, C., & Natalie, S. (2014). Microbiology. A laboratory manual, Pearson Education. .,'
Okoli, C., Ndujihe, G., & Ogbucwu, 1. (2006). Frequency of isolation of Salmonella from commercial poultry feeds :N
their anti-microbial resistance profiles, Imo State, Nigeria. Online journal of health and allied sciences, 5(2). o
Ameer Sumbal, G., Hussain Shar, Z., Hussain Sherazi, S. T., Nizamani, S. M., & Mabhesar, S. A. (2016). Decontamination
of poultry feed from ochratoxin A by UV and sunlight radiations. Journal of the Science of Food and Agriculture, 96(8),
206068-2673,
Guerrero-Beltr: n, J. A., & Barbosa-C- novas, G. V. (2004). Advantages and limitations on processing foods by UV
light. Food science and technology international, 10(3), 137-147.




