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Table 1-Effect of winterization temperature and
time on cold stability of chicken fat
Temperature Time Cold stability

(0 (h) (h)

10 16 4.25+0.072
10 24 4.41+0.042
15 16 3.70+0.06°
15 24 3.79+0.05°
20 16 1.45+0.06°
20 24 1.54+0.05°
25 16 0.87+0.06¢
25 24 1.12+0.054
30 16 0.45+0.05°¢
30 24 0.54+0.05°

Different superscripts show significant differences at
P<0.05.
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Table 2-Fatty acid composition of winterized chicken oil samples at different temperatures for 16 hours

Chicken fat winterized at (°C)

Fatty acid Chicken fat 10 15 20 25 0
Mirystic acid 0.50+0.042 0.58+0.04° 0.53+0.01*  0.50+0.01°  0.56%0.02¢  0.50+0.122
Palmitic acid 22.30+1.272  20.42+2.22%  21.03+0.01* 19.54+0.05% 21.00+0.14® 20.41+3.592

Palmitoleic acid 8.85+0.012 8.31+1.072 9.28+0.282  9.68+0.04®°  8.904+0.25%  8.12+2.352
Stearic acid 4.86+0.27%  4.24+0.37%  4.20+0.05®  4.14+0.06°  4.36+0.02®  4.10+0.40°

Oleic acid 38.38+£1.09°  36.32+0.08%  39.05+0.022  37.09+030* 38.61+0.21*  35.05+4.40°
Linoleic acid 23.26+2.55% 21.39+3.87% 23.97+0.27% 2591+0.12% 24.25+0.04®® 19.63+3.00°
Linolenic acid 0.68+0.022 1.30+0.782 0.42+0.53*  0.75#0.01*  0.76x0.01*  0.74+0.182

Saturated fatty acids 27.66+1.592  25.25+2.64%  25.74+0.0228 23.74+0.01* 26.02+0.15* 25.01+4.172
Monounsaturated fatty acids ~ 47.23+1.09°  44.63+1.15*  48.33+0.30° 46.77+0.26° 47.51+0.03° 43.1846.80?
Polyunsaturated fatty acids ~ 23.94+2.52%  22.70+3.06% 24.39+0.26® 26.66+0.13% 24.91+0.06 20.37+3.21°

Different superscripts in each row show significant differences at P<0.05.
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Table 3- Fatty acid composition of stearin samples obtained from winterization of chicken fat

Chicken fat

Stearin obtained at (°C)

Fatty acid

10 15 20 25 30
Mirystic acid 0.50+0.042 0.72+0.152 0.73+£0.142 0.62+0.012 0.78+0.142 0.63+0.122
Palmitic acid 22.30£1.27%  24.65+1.12" 3251#5.26% 31.29+0.90° 35.54+1.90° 32.66+2.14?
Palmitoleic acid 8.85+0.012 8.06+0.542 9.89+2.142 8.01+0.862 7.43+1.632 7.37+0.142
Stearic acid 4.86+0.272 5.81+0.01°¢  7.08+0.94b¢  7.89+0.31% 8.53+1.202 8.15+0.532
Oleic acid 38.38+1.098 32.76+1.59% 37.52+4.728 33.31+1.08% 30.74+0.89° 33.51+0.07%
Linoleic acid 23.26+2.55% 20.86+0.91% 20.94+0.91% 17.11+1.28° 15.42+2.29° 16.43+1.52¢
Linolenic acid 0.68+0.022 0.62+0.03? 0.71+0.202 0.54+0.022 0.55+0.142 0.38+0.042
Saturated fatty acids 27.66+1.59%  31.18+0.95"  40.33#6.34%  39.80+1.23° 44.81+2.89° 41.44+1.73?
Monounsaturated fatty acids ~ 47.23+1.09  40.83+2.13®  47.41+6.87° 41.32+0.21%* 38.17+0.74° 40.88+0.07%
Polyunsaturated fatty acids ~ 23.94+2.52% 21.48+0.87% 21.65+1.11% 17.65+1.25" 1597+2.43¢ 17.44+0.82b°
Different superscripts in each row show significant differences at P<0.05.
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Table 4-Effect of winterization temperature on iodine value of winterized fat and stearin samples
Winterization temperature (°C)

lodine value

10 15 20 25 30
Winterized chicken fat  79.59+5.74A%  85.05+0.63%%  87.96+0.01%% 85.51+0.19A% 73.55+12.2743
Stearin 73.11+1.11%  61.11+18.21B¢ 67.34+2.06%° 61.69+5.138¢  63.29+6.60"°
Chicken fat 83.50+3.04"  83.50+3.04*  83.50+3.04* 83.50+3.04"  83.50+3.04"

Different capital and small superscripts show significant differences at P<0.05 in each column and row, respectively.
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Table 5-Physicochemical properties of chicken fat, winterized chicken fat and stearin samples

Winterization temperature

Property Chicken fat m) G 20 75 0
Cloud point (°C) 1.00£0.01°  1.50£0.01%  1.90%0.14° 3.15:0.07°  8.50%0.01°
Winterization yield (%) 7440053  83.00:0.32¢  86.20£0.29°  92.80+0.06°  98.10:0.042
Loss/Stearin (%) 25.60£0.52¢  17.00:0.29  13.80£0.33°  7.21#0.05¢  1.87+0.03¢
Slip me'“”g(fco;m of stearin 545040016 42.0040.02¢  44.00:1.41°  47.0040.70°  49.25+035  50.0040.09%
Oxidative stability index (h) ~ 0.80£0.01®*  0.70£0.02%  0.50£0.24>  1.07+#0.367  0.60+0.18%  0.53£0.02

Cholesterol (mg/kg) 555.05+11.478  661.15+4.39% 651.05+3.22% 587.45+15.30° 333.70+21.28" 433.65+8.88°

Different superscripts in each row show significant differences at P<0.05.
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Introduction: Chicken fat is obtained from chicken skin and abdominal fats. With about 30 %
saturated fatty acids (mainly palmitic and stearic acid), 30-45 % oleic acid and 15-30 % linoleic
acid, chicken fat has a similar fatty acid composition to the rice bran oil. It contains lower saturated
fatty acids, cholesterol, and higher polyunsaturated fatty acids (PUFA) content than butter, tallow
and lard. It is mainly used in animal feed industry and soap making. However, it has good potential
for application in food industry. With a melting point of about 25 “C, it has a semi-solid state and is
fluid at room temperature. However, it solidifies in cold seasons which makes its discharge from
packaging or tanks difficult. Accordingly, the aim of this research was to produce a cold-stable
chicken fat using winterization method. Winterization of oil is a process that uses cold temperatures
to separate high-melting triacylglycerol and waxes from oil. Winterization is a type of fractionation
(also known as fractionate crystallization), the general process of separating the triacylglycerol
found in fats and oils, using the difference in their melting points, solubility, and volatility.

Material and methods: Chicken fat was extracted from chicken skin by dry rendering. In this
research, the effect of winterization temperature (10, 15, 20, 25 and 30 °C) and time (16 and 24
hours) on physicochemical properties of chicken fat (yield, cold test, cloud point, iodine value, slip
melting point, oxidative stability, fatty acid composition and cholesterol content) was studied.
Experiments of the effect of winterization time and temperature were performed using a factorial
design. Data were analyzed for ANOVA (One-Way) and comparison of means (Duncan's multiple
range test) at p<0.05 using SPSS software. Physicochemical tests were run at least in three
replications.

Results and discussion: Statistical analysis showed that winterization time had not a significant
effect on cold stability of the winterized fat (P<0.05). However, the effect of winterization
temperature was significant (P<0.05). Results showed that with increase of winterization
temperature from 10 to 30 °C, cold stability of the product decreased (from 4.25 to 0.45 h), but
cloud point increased (from 1.0 to 8.5 °C) and the yield of winterized oil increased (from 74.4 to
98.1 %) (P<0.05). With the increase of winterization temperature, stearic and linoleic acid content
decreased slightly (P<0.05). Furthermore, stearic and linoleic acid content of the winterized samples
was lower than those of the chicken fat (P<0.05). Cholesterol content of chicken fat samples
winterized at 10-20 °C was not significantly different from that of the chicken fat (P>0.05).
However, when fat samples were winterized at 25 or 30 °C, lower cholesterol content was remained
in the winterized fat samples (P>0.05). Winterization had not any effect on iodine value and oil
stability index of chicken fat (P>0.05). However, iodine value of stearin samples obtained from
winterization was lower than chicken fat and winterized chicken fat (P<0.05). The stearin fractions
obtained in this study had slip melting point between 42-50 °C. Application of higher winterization
temperature resulted in lower yield of stearin but a higher melting point. Stearin samples had higher
saturated fatty acid content and lower iodine value than chicken fat or winterized chicken fat
(P<0.05).

Conclusion: Generally, none of the winterized samples could pass the cold stability test (which
should be higher than 5.5 hours at 0 °C). However, winterization could enhance the cold stability of
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chicken fat, significantly (P<0.05). Though a cold-stable liquid oil was not obtained in this study,
the improvement in cold stability of chicken fat may result in delayed solidification of chicken fat.
The effect of winterization temperature on cholesterol content of chicken fat was more complicated
than that of the other properties. This means, winterization of chicken fat may or may not be
accompanied with cholesterol decrease. When choosing the winterization temperature, the yield of
the winterized oil should be considered, as well. Application of lower winterization temperature
will result in more cold-stable oil, but at a lower yield. Optimization of the winterization condition
for production of a cold-stable oil with the highest yield is suggested for further study. In this study,
chicken fat stearin was obtained as a by-product which can be used as a hard stock for formulation
of margarines and shortenings.

Keywords: Winterization, Chicken skin fat, Stearin, Physicochemical properties



