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Extraction and Characterization of Collagen from Chicken Feet
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Abstract

Project Code: TRG4580012 _

Project Title: Extraction and Characterization of Collagén from Chicken Feet
Investigator: Manee Viitayanont, Ph.D. Prince of Sonékia University
E-mail Address: manee.v@psu.ac.th

Project Perlod: 1 Year

This work aimed at the isolation methods and some important properties of collagen
from chicken feet. The information gained is expected to be useful for further production and
application of collagen and gelatin products from chicken feet. The experimeht comprises
of 3 main parts (1)} Separation of nQn-collagenous proteihs and fat. (2} Collagen extraction
by acid solubilization, pepsin solubilization and a combination of acid solubilization with
alkaline or protease enzyme pre-treatment, and (3) Characterizatidr of the acid solubilzed
collagen from whole ground chicken feet, and from tendon and skin components.

When compared to the starting material, collagen content in the washed and de-fated
sample increased by 4 times while moisture.and fat content were reduced 3.4 and 35.5
times, respectively. A'SO% collagen remained in residue after soaking in acetic acid (HOAC)

at 4°C for 7 weeks indicating a high content of insoluble fraction of collagen in chicken feet.
The collagen extraction was more efficient by increasing HOAc cbncentration. Extraction
using > 0.75M HOAc or for longer than 5 weeks altered collagen motecules. Only
1.3%lyophilized weight of ASC was obtained, while 11.4% PSC was obtained from chicken
feet suggesting that PSC was a major fraction of chicken feet collagen. Use of alkaline and
protease enzyme pre-treatments increased ASC yield by 2.5 and 9 times, respectively. ASC
appeéred to be major part of the skin collagen (2.8 times to PSC) while PSC constituted at
1.4 times to ASC in the tendon.

Effects of pre-treatment, extraction medium and collagen source: skin, tendon and
whole foot, on sub-unit pattern, thermal transition, amino acid composition and rheologicai

propertieS' of the extracted collagen were studied. SDS-PAGE indicated that type | was the



major component of all collagen samples. A slightly smaller Ct-chain size was detected in
enzyme pretreated ASC and PSC, DSC profiles indicated that ASC (from non- and
pretreated samples) and PSC had almost similar onset temperature (40°C) and T, (42°C). All
ASC and PSC samples had typical amino acid composition pattern of collagen. The content
of Gly was highest followed by Pro, HyP and Ala. The imino acid was constituted around
25% of total amino acid composition of chicken feet collagen. The viscoelastic behavior as a
function of temperatuce revealed a unique temperature dependence reversible assembling
and unfolding of collagen triple helices. Corresponding to their G' and Tan®, ASC exhibited
more elastic solid-like behavior from stronger network bonding of unfoided helices than PSC.
According to its comparable high imino acid content and T, value to those of mammalian

collagen, chicken feet collagen has the high possibility for being used as an alternative.
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