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ABSTRACT

fhe research work is carvied out to find solution for natural degradation of feathers and ‘ofher px
aste hy the use of suitable microorganisms. Soil sample is collected from the feather ing
mrious poultry farms located in Satana and its periphery. Soil sample is enriched in m
i

fontaining keratin and feathers as a sole source of keratin on a rotary shaker for
mprature. Organism was isolated from this broth by cultivating on minimal agar met
in as a sole source, Degradation study was carried out by nsing these characteria

Hflask culture method. " =k o M bt ey g st il
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INTRODUCTION:

Poultry farming is the raising of domesticated bin
surpose of farming meat or eggs for foad. Poultry
‘most numercus, More than 50 billion chickens are
and their eggs. According to the Warld Watch Institute, 74 p
percent of cggs are produced in ways that are deseribed as 'is
plant produced millions of tons of feathers as well as waste
approximately 10% keratin. Feather represents 5-7% of total weight
Feathers are the main waste byproduct of pouliry processing industry.
The United States and the European countries mainly the United Kin ;
billion pounds and 150,000 tons of feather wastc per annum respectively,
from processing industries in India is 350 million wns per year.
“The keratin included in chicken feathers is a very inconvenient amd troub
poultry farming industry. These poultry feathers are dumped, used for land
which involves problems in storage, handling, emissions control and ash disp
causes various human ailmenis including chlorosis, mycoplasmosis and fowl che
flour obtained afier baking and milling of feathers is the carrier of the unconvel
the prion protein, the cansative agemt of a group of diseases called tram
encephalopathies (TSE) that include mad cow disease, scrapie, kuru and Creutzfeld:
Different approaches have been used for disposing of feather waste including land fill
| gas production and treatment of animal feed. Most feather waste is landfilled or
involves expense and can cause confamination of air, soil, water. Feather is compased
b peotein, the majn component being fi- keratin, a fibrous and insoluble protein highly
| dasulfide Honds. Considering its high protein.content, this waste could have a great poicn
food and energy. 23

Eeratin is most abundant protein in epithelial cell of vertebrates constitue
skin and its appendapges such ag-nails, hairs, wool. The peslsnehain are packed Gghtly either
in Alfa belix (Alfa ﬁnmﬁﬂ £
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Kerating/ane gronped into hard keratin feather, hair, wool and nails and soft keratin {skin and caltus),
ling to on i characteristics of keratin is that they have high mechanical stability and resistant
ation which depends on the di-sulphate and hydrogen bond. Salt linkage and other
material is water insoluble and extremely resistant (o egradation by proteol,
luble protein and has a stable structre. The mechanical stability of keratin and its
schémical degradation depend on tight packing of the protein chains in alpha -helix (a-
Esheet (b-kemtin) stneciures and linkage of these structures by disulfide bonds. Several
llic fungi are present as common inhabitant of the feathers of different animals Keratin are
IWo types. a-Keratin: It present in wool, hair, and horn, It is in the form of folded chain, B
ipresent in feather in the form of polypeptide chain.
uction of keratinases has been a domain of saprophytic and dermatophytic fungi.actinomycetes
some Bacillus species. Many of the current studies are focusing cn potential use of keratinases of
Aerial origin for the industrial treatment of keratin containing wool, hair, and horn. Tt is in the form of
folded chain, B-Keratin, Keratinolytic enzymes have found important wilities in hiatechnological
processes involving keratin-containing wastes from poultry snd leather industries, through the
development of non-polluting processes,

1
LR -

MATERIALS AND METHODS:

Collection of sample: The feather, hair and soil sample, was collected from feathers dumping site at Satana,
Soil, feather, and hair samples were also collected from pouliry farm waste, municipal land filling sides and
rom saloons. Soil sample was collected using sterile scalpel at 4cm depth and transfer to sterile polyethen hag.
ment and isolation: Pre washed feathers and hairs and sail sample were inoculated in o Davis's
nimal broth containing feather and hair extracts, Dextrose 1.0 gm, Diapotassiom Phosphate T.0gm,
opotassium Phosphate 2.0 gm, Sodium Citrate 0.5 gm, Magnesium Sulfate 1.0 gm, Agar 150,
d water | liter, P*7.0
8 were incubated in orbital shaker incubator at room temperature for 7 1o B days. Loop full cultures
e sircaked on Davis Minimal agar containing Skimmed milk, feathers and hairs, Plates were incubated
im temperature for 8 days. Colonies producing keratinizes identified by zone of clearance arcund i
| colonies were picked up and preserved on minimal agar slant containing keratin after incubation.
i efficiency of degradation: For this five tbes containing 25 ml of Davis minimal broth with
eathers were added as carbon and nitrogen sources. In this 2 ml of 24 hours old culture of
d isolate was added. Flasks were incubated on rotary shaker at 30°c.At the end of every third day.
broth was filtered through Whatman filterpaper, filrate was dried in hot air oven at S0 de
constant weight. (It was read by digital weighing balance) and bacterial growth was estimated by
iml aliquot of same broth centrifuged at 3000 rpm for 20 min pellet was dried in oven and dry
measured same as above.

. : After being incubated up to 4 days, a plate showed the growth of
ins produced clearing zone is characterized by proteolytic activity, Only four |

kb2, kb3, kbd were protealytic actvity. The largest clearing zone was observed

i was selected and used for keratinolytic activity assay.

colonies showing zone of clearance around them

r plage incubation
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dation studies:
Observations Tablel: Dry weight measurement
Time of Incubation | Dry weight of feathers Dry weight of

(days) { g ) blomass(gms) |
34, 80 .02
6 4.4 0.02
is ] 42 0,04
- 12 39 0.08
13 1.8 0.15
18 17 0.3

21 36 0.34 =1
24 15 0.59
) 34 0.59
30 34 059

Fig 2 : Graph showing reduction in dry weight and increase
in bidmass with respect fo time of incubation
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DISCUSSION:

Animal feed typically includes a carbohydrate source and a protein source, Common protein sources @
in animal foed include different vegetable proteins from com meal, soybean meal, and from ang
sources such as fish meal, meat and poultry by products. But these are very expensive ,animal prots
difficult to digest. Feather waste too is high in protein and very inexpensive, but cannot be used di
in animal feed, as it is difficult for animals to digest. Typical treatments to form feather meal
expensive. These treatments also tend to desiroy some amino acids, which are heat-sensitive amino acs
This lowers the quality of the protein in the feed. Due to these problems, feather meal is nol extensiy
used in feed, despite the expense of other scurces of dictary protein. It is reported that kerating
bacteria can degrade feathers. We atiempted to isclate feather degrading bacteria from soil samples wh
were collected from dumping site of pouliry wastes. Micro-organisms who have shown keratinoly
activity in the form of zone was further maintained in skimmed milk agar. Degradation studies
that there is almost complete degradation of feathers up to thirty days.
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