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Background
Chicken feet is a major edible by-product in poultry slaughterhouse in Asia area and it is usually as a raw material in |

Chinese delicious menu. But this consumption also is changed now, however, a large amount of chicken feet have been rendered into
poultry by- product meal for animal feed. Chicken feet are abundant in collagen and also have been extracted as a medical material
for medical usage (Pachence, 1992). Ichie ef al. (1999) also conducted that a low allergenic gelatin could be produced from chicken
cartilage by acid processing. Recently, the consumers had rejected some foods and cosmetics that were prepared from beef collagen
or gelatin due to BSE (Bovine Spongiform Encephalopathy) in the whole world. Thus, to seek an abundant source of collagen and
gelatin from the other animal species to replace that from beef is the major purpose of this study

Objective
The objective of this study was to seek the best condition for collagen extraction from chicken feet. Otherwise, the optimum
condition and some characteristics of gelatin from chicken feet collagen also were looked for and measured in this research

Material and Methods

The frozen chicken feet were obtained from a local poultry meat plant in the central area of Taiwan then stored at -20 (
the study. Before grinding chicken feet were thawed at 4 °C for 24 hr. The ground chicken feet paste were mixed with 5% of
different acid solutions (acetic acid-A, citric acid-C, hydrochloric acid-H and lactic acid-L) and swelled for different times (12, 24, 36
and 48 hours). The pH, swelling percentage, yield, collagen /100g chicken feet from different treatments were determined. In this
experiment, collagen powder extracted from soaking in 5% lactic acid for 24 hrs was used as raw material to extract gelatin with
different heating temperatures (50, 60, 70 and 80°C) and times (1, 2, 3, 4 and 5 hours). The yield, pH, gel clearness ( O.D 550nm)and )
rheological properties of gelatin from chicken feet also were determined.

Results and discussion ‘ A el :
The chemical composition of chicken feet was demonstrated in Table 1. The swelling percentage of citric acid treatment was

significantly increased by soaking time, but the others were not changed (Table 2). The pH value of collagen with all acid treatments
was not signiticantly different with extraction time but collagen from acetic acid had the highest pH among all treatments (Table 3)

The collagen yield from acetic acid and lactic acid treatments was significantly higher than that of the other two treatments (Table 4)
From Table 4, the highest collagen yield can be found from lactic acid treatment for 24 hr. The collagen of lactic acid 24 hr was used

as a raw material for gelatin extraction in this study. The extracted yield of gelatin from 80°C 2hr was significantly higher than the
other treatments (Table 5). The pH value of gelatin from all treatments declined with heating time (Table 6). The gel clearness (550 )
nm, OD value) of gelatin from all 70°C treatments had the lowest value among all treatments (Table 7). However, the gelatin from
extracted at 60°C for 4hrs had the best gel property and similar to the commercial product from pig skin.(Table 8)

Conclusion
The optimum condition for collagen from chicken feet is treated by 5% lactic acid for 24hr. Otherwise, all results indicated

that an optimum gelatin extracted condition is heated at 60°C for 4 hr due to the best gel rheological properties
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__Table 1 The chemical composition of chicken feet

-99 .

Table 5 The yield (%) of gelatin from chicken feet collagen

Item Content (lactic acid, 24hr) by different heating times and temperatures
Moisture(%) 62.05+0.60 Temp/hr 1 5 3 450
Crude fat(%0) 12.04°£0.44 50°C | 43.12*  41.46™ 39.86%  44.03" 41.50”
Crude protein(%) 17.42-£0.73 60°C  42.50"  44.03"™ 4150 4307 46.74"
Collagen(%) 9.07:£0.18 JO@EN 44114% . A4S A6ME 43 8 5P= e LS 6N s 45 R
Ash(%) 5984037 80°C 4560  47.63% 46.03" 43947 4555

Table 2 Swelling percentage of chicken feet by 5%
different acids and soaking times

Footnote is the same as Table 2.

Table 6 The pH of gelatin from chicken feet collagen (lactic

Time (hr) Aceticacid Citricacid __HCI___ Lacticacid _acid, 24hr) by different heating times and temperatures
12 238.55%  232.50" 134.05" 245.60" Temp/hr 1 2 3 4 5
24 218.80%  243.35™ 123.65" 239.85" SOE oS4 (. 513% . 593Y 586%  5.76"
36 222 00 047 95 190190 248.65" 601G 5,67 5.55° 5.48" 545k 557k
48 230057 126415 13275% 81 TS LU 5 550 T 5 4P SRt
{ = O R R 5.65> §p s I T

| *“- Means within the same column without the same

Xy

superscript are significantly different(p<0.05)
" Means within the same row without the same

superscript are significantly different(p<0.05)

Footnote is the same as Table 2

Table 7 Clearness (550nm OD) of gelatin from chicken feet
collagen (lactic acid, 24hr) by different heating times and

Table3 The pH of collagen from chicken feet by 5% temperatures B et
—___ Different acids and soaking times Temp/hr ooty =ulD 3 4 5
Time (hr) Acetic acid Citric acid HCl  Lactic acid S0ICT Hl.426° 1.046™ 0.910% 0.968"*  0.905%
12 3.44% 2.43%* - 2‘772" 60°C 1.028"™ 1879 | [23%s S 146 0963
) 24 BA7 21505 - 2.54% 70°C 0.597™ 0.544"™ 0.508™* 0.416% 0.633"
36 3.62" 2.63" 265" 80°C  0.798"  0.734" 0.608% 0.848™  0.693“
48 BugALx D5 - Db M B

Footnote is the same as Table 2

Tableq The yield, collagen content (%) and pure collagen
g/100g chicken feet of chicken feet by different

Footnote is the same as Table 2

Table 8 Rheological properties of gelatin from chicken feet

collagen(lactic acid, 24hr) by different heating times and

acids and times SEmporapes =
S 1 X
hem Y‘leld(l)/o) Collagen (%) Pure collagen g / Temp/hr 1 2 3 4 5
' 100g chicken feet 50"
T ¢
FeHic acid _ Gelstrength  39.29™  27.60% 27.92% 43.92™ 30.27°
12hr 31.69° 17.25° 5.46° Gelbreaking 64.00%  50.40% 57.08% 8525 67.93"
24hr 30.86" T2 SRt strength
36hr 23.95° 18.00° 431° _ Geljelly  41.50™  16.90" 2258™ 24.08 21.60%
Cipos 48hr %4 23" 18.13° 5.66° 60°C
!tric acid Gel strength 73,607  75.58™ 55.00°* 98.00™ 88.00™
12hr 18.83° 2491 4.69°¢ Gel breaking  166.80"  164.08% 124.00" 221.60™ 199.07"
24hr 13.91 24.70° 3.44° strength ,
36hr 16.00° 24.17° 3.86¢ Gel jelly 68.60" 5077 50.29% 8RB0 LTSRN ¢
) b, 48hr 17.95¢ 2672 4.80° 70C
1ydrOChIOric acid Gel strength 28 23 L% 28 507 L2792V 26 62"
107 hr 11.66° 12.42¢ 1.45° Gel breaking  57.19% 7054 647177 169 B5F 50 85%
24hr 12.64° 6.24° 0.79° s ‘ )
1y ez o 9% 19 54
36hr o 44° 3 80" 0.32f Geljelly 21.09" 23.38™ 18.67 16,69  19.54%"
48hr 13.82¢ 6.71° 0.93° 80°C 3
Lactic acig Gelstength 2083  28.00° 2422% 21.67% 2533"
12hr 3148 25.18°  7.93° Gel breaking  67.08™  62.19% 54.44% 48447 S6.78"
X . b b strength
o SRS R s Geljelly  20.33"  1469% 11.89* 13.89" 18.11°
‘ 36hr 30.88° 28.00° 8.65" Comescial — =
:lﬁn\_dfc’ﬁfﬁgllf., e 3042° 2954 . 899" gelatin (pork)
: Means within the same column without the same Gel strength 68 .33* 683354 6833% 68.33° .68.33°
Superscript are significantly different(p<0.05) Gelbreaking 111.47° 111.47° 111.47° 111.47° 111 47°
strength
Gel jelly 66.24" 66.24" 66.24" 66.24° 66.24"
Footnote is the same as Table 2. All data were analyzed by the
same item but different temperatures
]
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