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Optimizing Extraction Conditions for Chicken Feet Gelatin

Juyeon Lim, Weon-Sun Shin', Hyeon Gyu Lee’ and Kwang-Ok Kim*
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Optimum conditions for gelatin extraction from chicken feet subjected to liming and neutralization processes
were determined in terms of the effects of extraction temperature and time on the yield and physicochemical
properties of gelatin using response surface methodology. The yield of gelatin increased with the increased
extraction temperature and time, whereas viscosity and hardness only increased up to certain levels of
temperature and time, and decreased thereafter. Based on the physicochemical properties, the optimum
conditions for gelatin extraction were determined as 73°C for 3 h 40 min.
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Table 1. Physicochemical properties® of gelatin sols and gels produced from chicken feet under the different extraction conditions

Temp. Time Yield  Viscosity” n;l;;anam(-:e Color HD FR AD co Sp
O () (%) (cps) () L a b ® @
50 2 0.31¢ 5.73¢ 4123*  60.33%  049% 11.14% 301%™ 502° 2634 0.28° 0.97*
50 3 0.36¢ 5.68° 5840®  55.18 0.14° 13.02° 316™ 5.45%® 24.19°  031° 0.96°
50 4 0.46¢ 5.71° 64.87° 67.70 1,19 1523 327* 5.06° -24.81* 038 1.03*
65 2 2.07° 10.28° 37.00° 5648  1.61® 9294 224 6.12° 22628 0528 1.21°
65 3 2.42% 11.74%  5553® 6395 218§ 1109  349® 6.29% 2266 049° 1.22%
65 4 2.71° 11.87# 53.00™ 71.63* 183 11.77° 377° 6.68* -18.80*  0.53° 1.15%
80 2 2.65° 11.24*%  5737® 7273 1.48%° 11.20 261 6.55® -26.08* 053 1.19*
80 3 3.90* 10.24° 55.47%  83.51° 0.70%% 8.54° 224 6.20% -2594*  (0.53° 1.33¢
80 4 4.30% 10.22° 57.63*  84.52° 0.49% 8.214 206° 627" -25.78  0.54° 1.29*

”MewﬁSE (N=3). Means within a column not sharing a superscript letter are significantly different (p<0.05, Tukey test).
Zy=K - t - p. K, the viscosimeter constant (0.035 mm/sec?); t, the measured flow time (sec); , the density of a 6% gelatin sol at 60°C
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Table 3. Analysis of variance table for the second order response surface model showing the effects of factors on the physicochemical
properties of gelatin sols and gels produced from chicken feet under the different extraction conditions

Sum of squares
Source
Yl K Y2 Y3 Y4 YS Y6 Y7 Y8 Y9 YlO Yl 1
Model 5291%%%  167.07%%%  1672.39%**% 2628 46%** 10.56*** 107.56*** 71071.00%* 14.63* 1339.87*** 0.18*** 0.15
Linear 50.13%%%  106.49%**  813.81%%* 2304.47*** 045 66.63*%*  44365.00%* 9.17*  241.60 0.14%%* 012

Quadratic 1.09%%*  50.84%*+% 449 .08% 304.22%*  7.93%** 1.83 24057.00% 240 1049.25%** (.02 0.00
Crossproduct ~ 1.70%** 0.74 409.50%* 19.76 2.18%#%k 39 10%**  2649.30 3.06 49.03 0.01* 0.03

% Variability
explained (R2) 9840 93.79 64.27 8779 7628 85.75 5726 3970 6247 7383 1058

*, Rk kkkSignificant F-values at p<0.05, p<0.01 and p<0.001, respectively.
1)Yl, yield; Y,, viscosity; Y,, transmittance; Y,, L; Y,, a; Y, b; Y, hardness; Y, fracturability; Y, adhesiveness; Y,,, cohesiveness; Y, springiness.
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Table 4. Regression coefficients of the second degree polynomials” for the physicochemical properties of gelatin sols and gels

produced under the different extraction conditions

Coefficients” Bo B, B, B By B
Y, -9.67 0.26 -0.36 -0.00 0.14 0.03
Y, -62.44 2.04 1.46 0.01 0.05 -0.02
Y, 4723 -2.99 59.66 0.03 -4.62 -0.39
Y, 165.70 -3.59 -10.55 0.03 176 0.09
Y, -24.10 0.75 0.75 -0.01 0.18 0.03
Y, 491 -0.02 6.30 0.00 0.34 -0.12
Y, -1063.15 32.77 264.27 -0.25 2881 0.9
Y, -1.50 0.27 -1.60 -0.00 0.60 -0.03
Y, -308.67 8.05 17.30 0.06 -0.82 0.14
Y, -1.28 0.04 0.08 -0.00 0.01 -0.00
Y, -0.17 0.02 0.33 -0.00 0.02 -0.00

1 =
Y=0; + BX, + BX, + BX? + BpX) + XX,
X, extraction temperature; X, extraction time.

YY,, yield; Y,, viscosity; Y,, transmittance; Y,, L; Y., a; Y, b;

springiness.
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Fig. 1. Spline interpolation of response surface for the physicochemical properties of gelatin sols and gels produced from chicken feet
under the different extraction conditions.
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Fig. 2. Spline interpolation of response surface for the textural properties of gelatin gels produced from chicken feet under the

different extraction conditions.
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