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Abstract

This study was carried out to suggest an effective cooking method for pork bellies to decrease intake of animal
fat. The physico-chemical characteristics of pork bellies cooked by different methods (boiling, steaming, baking
and frying) were investigated. The moisture contents of cooked meats decreased but crude lipid contents increased.
The cooking losses, moisture drain rates, and lipid drain rates were high after frying and boiling. The pH values
increased markedly with boiling and both the acid value and the refraction index of the fat significantly increased
with frying. The hardness, gumminess, and chewiness of the meat increased considerably with boiling, but decreased
notably after frying. The springiness decreased very much with boiling and cohesiveness greatly increased with
steaming. The CIE L* (lightness) value increased notably with steaming but decreased markedly with frying. The
CIE a* (redness) value decreased markedly with all cooking methods, especially boiling, and the CIE b* (yellowness)
value decreased with both boiling and steaming but increased with both baking and frying. The fatty acids of
fat from the raw pork bellies were primarily oleic acid (42.4%9, palmitic acid (23.9%9), and linoleic acid (16.194.
The ratio of total monounsaturated fatty acids to total saturated fatty acids was 1.190 and the ratio of total polyunsaturated
fatty acids to total saturated fatty acids was 0.446. In addition, the composition of fatty acids was not significantly
changed with any cooking method except frying. Therefore, boiling is the effective cooking method for pork bellies

to decrease intake of animal fats.
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pH
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Table 1. Conditions of gas chromatography for fatty acid analysis

Item Conditions
Instrument Agilent 7890 GC
Column DB-HAFF column(30 mx0.25 mm id*0.25 m)
Detector FID
Initial temp. 50°C (hold for 1 min)
Oven temp. Increase rate 25 C/min to 200°C, 3C/min to 230°C

Final temp. 230°C (hold for 18 min)

Injector temp.  250C

Detector temp. ~ 280C

Carrier gas Nitrogen

Split ratio 50:1
SHAE
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Table 2. Changes in proximate compositions, cooking loss, cooking
moisture loss, and cooking lipid loss of pork bellies with cooking
methods (%)

Cooking methods
Raw meat ~ Boiling  Steaming  Baking Frying
Moisture 48542063 33.44£0.11° 3639005 39.55:1.18" 25.97:0.01°
Crude lipid 2959:0.12" 3440:4.50° 35861079 33811134 3810:083°
Cooking loss 0 35.06 N4 3109 6096
Moisture drain rate 0 5526 4935 4384 79.11
Lipid drain rate 0 %50 18.13 2126 4973

Means+SD (n=3) with different superscripts in each row are significantly different
at p<0.05 by Duncan’s multiple range test.
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Table 3. Changes in pH, acid value and refraction index of pork bellies with cooking methods

Cooking methods

Raw meat Boiling Steaming Baking Frying
pH 6.140.01"" 6.630.01° 6.370.02° 6.340.01° 6.24+0.02°
Acid value 0.462£0.044" 0.508:0.043" 0.48240.006" 0.548£0.005° 0.624+0.065°
Refraction index 1.46333+0.00040° 146477+0.00056° 1.46356+0.00095™ 1.46445+0,00011™ 1.465240.00006°

"MeanstSD (n=3) with different superscripts in each row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Changes in rhelogical properties of pork bellies with cooking methods

Cooking methods
Raw meat Boiling Steaming Baking Frying
Hardness(g) 12.430.127 2007167 10.84+0.98" 9.06+2.15" 5.400.88"
Gumminess 8.10+0.52° 1321£1.55° 8.6920.81° 7114186 3.17+0.67°
Chewiness 7.7240.58° 10.74+1.48° 7.90+1.05° 6.52£1.60° 2.68+0.64°
Springiness 095+0.01° 0.81£0.12° 0.9140.04" 0.92+0.04" 0.84+0.03"
Cohesiveness 0.65+0.04™ 0.66+0.02° 0.80£0.04° 0.780.05° 0.58£0.04'

"MeanstSD (n=3) with different superscripts in each row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 5. Changes
methods

in CIE value of pork bellies with cooking

Cooking methods
Steaming
65.68:024"  71.3620.13°
003007 0.62+0.03°
1294:0.19"  1155:0.12°
1294:036" 1157:0.12°

Raw meat
CIE? L 61.22:030"
CEa 670018
CEb  13.66:035°
CEE C 1521036

Boiling Baking

64.71+0.37°
2.69+0.06°
14.76:0,08"
15.00£0.08°

"MeanstSD (n=3) with different superscripts in each row are significantly different
at p<0.05 by Duncan’s multiple range test.
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Frying
§3.74+0.24°
3.88+0.22°
15.61+0.18°
16.08:0.22"
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Table 6. Changes in fatty acid composition of pork bellies with

cooking methods (mol %)
Cooking methods

Fatty acids — - - -
Raw meat  Boiling  Steaming  Baking Frying

8:0 - - - 0016 -
10:0 0.084 0077 0.080 0.084 0072
12:0 0.156 0.144 0.146 0.148 0.123
14:0 1703 1.642 1674 1.686 1.440
16:0 2926 2396 2391 24110 22532
16:1 2,700 2531 2707 2725 2408
180 11907 12500 11881 12.041 11119
18:1 Q444 0297 DI 4746 40839
182 16140 15877 15.603 15547 19.986
18:3 0.79 0.796 0.780 0.740 1.290
20:0 0.150 0.161 0.161 0.157 0.191
SFA"%) 3193 38.50 3793 38.24 3548
MUFA™(%) 4514 44.83 45.68 4547 4325
PUFA’(%) 1693 16.67 16.38 16.29 2128
MUFA/SFA  1.190 1.164 1204 1.189 1219
PUFA/SFA 0446 0433 0432 0426 0.600

Saturated fatty acid.
Monounsaturated fatty acid.
Polyunsaturated fatty acid.
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