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Abstract

To decrease the intake of animal fat and cholesterol, the changes in the physicochemical characteristics of beef
loin cooked through different methods (boiling, steaming, baking, and frying) were investigated. The cooking weight
loss, moisture drain rate, and cholesterol drain rate were highest during frying, whereas the lipid drain rate was
highest during boiling. The pH value increased markedly during steaming, the acid value of meat fat increased
remarkedly during boiling, and the refractive index of meat fat increased notably upon frying. The hardness of
meat was remarkedly increased by steaming. The gumminess and chewiness of meat were notably increased by
frying. The springiness slightly decreased during all the cooking methods, and the cohesiveness was not significantly
affected by any cooking process. The CIE L (lightness) value increased markedly during boiling, the CIE a (redness)
value decreased markedly during both boiling and steaming, and the CIE b (yellowness) value decreased notably
during all the cooking methods. The fatty acid composition did not significantly change after cooking, except when
the meat was fried. Therefore, boiling is an effective cooking method for beef loin to decrease the intake of animal

fat.
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Table 1. Conditions of gas chromatography for cholesterol
analysis

Item Conditions
Instrument Agilent 7890 GC
Column HP-1 column(30 mx250 pm id*0.25 pm)
Detector FID

Initial temp. 190°C (hold for 2 min)

Increase rate 15C/min to 260°C(hold for 5 min)
Increase rate 15 C/min to 290°C

Final temp. 290 C (hold for 17 min)

Injector temp. 250C

Oven temp.

Detector temp. 300C
Carrier gas
Split ratio 10:1

Nitrogen

23832 41998 A3E (2012)

Table 2. Conditions of gas chromatography for fatty acid
analysis

Ttem Conditions
Instrument Agilent 7890 GC
Column DB-HAFF column(30 mx0.25 mm idx0.25 pim)
Detector FID

Initial temp. 50°C (hold for 1 min)
Increase rate 25 C/min to 200°C, 3°C/min to 230°C
Final temp. 230°C(hold for 18 min)

Injector temp. 250C
Detector temp. 280C

Carrier gas

Oven temp.

Nitrogen
Split ratio 50:1
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Table 3. Changes in proximate compositions, and cholesterol of
beef loin by cooking methods

Cooking methods
Steaming Baking Frying

Raw meat  Boiling

Moisture
(%)
Crude lipid
(%)
Cholesterol
(mg/100 g)

"Means+SD (n=3) with different superscripts in each row are significantly different
at p<0.05 by Duncan’s multiple range test.

61.79+0427 44.45+021" 4598+0.81° 483140.05° 32.03+0.51°
19.93+0.67° 20.50£0.61" 21.22+041% 21.53+034° 26.77+0.31°

28.61 3220 29.83 28.65 33.46
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Table 4. Changes in cooking loss, moisture drain rate, lipid drain
rate, and cholesterol drain rate of beef loin by cooking methods

Cooking methods
Raw meat Boiling Steaming Baking  Frying
4241 42.30 2941 53.10
5853 5705 4483 7572
4078 3856 2374 3702
35.19 39.83 2032 45.16

Cooking loss (%)
Moisture drain rate (%)
Lipid drain rate (%)

0
0
0
Cholesterol drain rate (%) 0
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Table 5. Changes in pH, acid value, and refraction index of beef loin by cooking methods

Cooking methods
Raw meat Boiling Steaming Baking Frying
pH 5.74£0.01" 5.830.01° 6.03£0.00° 5.88+0.00" 5.86+0.00°
Acid value 0.9770.006" 1.240+0.030° 1.030+0.000° 1.030£0.010° 0.977+0.006"
Refraction index 1.46307+0.00002° 1.462830.00001° 1.46272+0.00000" 1.462710.00000" 1.46453£0.00003°

"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 6. Changes in rheological properties of beef loin by cooking methods

Cooking methods

Raw meat Boiling Steaming Baking Frying
Hardness (g) 11372491 1,906.30£226.01° 2,348.77£106.46° 1,265.01285.15" 2,074.94£16.19°
Gumminess 71.36+1.55" 1,106.73+135.28° 1,232.97+126.92° 785.40£47.70° 1,249.76+77.68°
Chewiness 67.92+0.80° 800.3080.48° 941.80£46.52° 619.09+74.44° 1,007.77+74.44°
Springiness 0.95+0.04° 0.7240.02° 0.77+0.08" 0.79+0.02" 0.81002°
Cohesiveness 0.630.02" 0.58+0.04” 0.53+0.04" 0.620.03° 0.610.04"

"Means#SD (n=3) with different superscripts in each row are significantly different at p<0.05 by Duncan’s multiple range test.

Table 7. Changes in CIE value of beef loin by cooking methods

Cooking methods

Raw meat Boiling Steaming Baking Frying
CIEL 42.7620.11" 53.9420.19° 52.55:0.10° 52.78+0.03° 42.95:0,05"
CE a 19.68:0.16° 331:0,09" 3.6240.03" 42120,04° 4942003
CE b 14.76£0.10° 11.40£0.28" 11.20£0.09° 12.86£0.14° 1027+0.11°
CE C 24.600.19° 11.8840.29" 1177089 13.5320.15° 11.40£0.11°

"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 8. Changes in fatty acid composition of beef loin by cooking
methods

(mol%)
Cooking methods
Fatty acids Raw meat  Boiling  Steaming  Baking Frying
C10:0 0.058 0.055 0.052 0.057 0.044
C12:0 0.120 0.115 0.111 0.116 0.092
C14:0 4.988 4.929 4.760 4.897 3771
C16:0 32.074 32302 31.567 31.835 27.004
Clel 4622 4.409 4.503 4253 3344
C18:0 13.172 13.549 13.540 13.987 11.380
C181 42.080 41,672 2522 41.534 371712
C18:2 2.646 2725 2.699 3.024 15.141
C183 0.151 0.151 0.153 0.199 1.674
C20:0 0.089 0.093 0.093 0.098 0.181
C24:0 0.000 0.000 0.000 0.000 0.107

SFA"(%) 50501 51043 50023 50990 42562
UFA”(%) 49499 48957 49877 49010  57.331
MUFA’ (%) 46702 46081 47025 45787 40516
PUFA"(%) 2.797 2.876 2.852 3223 16,815
MUFA/SFA 0925 0.903 0.938 0.898 0.950
PUFA/SFA 0055 0.056 0.057 0,063 0.394

Saturated fatty acids
Unsaturated fatty acids
Monounsaturated fatty acids
“Polyunsaturated fatty acids
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