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ABSTRACT

‘This study was designed evaluate the change of fat content according to cooking methods of ground

beef.
The results are summarized as follows.

1. The fat content of ground beef is the lowest in boiling cooking method.

2. The fatty-acids composition of ground beef is mainly palmitic and oleic acids. The fatty acids har-

dly change according to cooking methods.

3. P/S ratio is inclined to increase a bit after cooking than pre-cooking.

From all the results obtained in this study it can be conclude that fat content is the lowest in boiling

and microwaving cooking methods and fatty-acid composition is mainly palmitic and oleic acids.
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Table 1. Instrument and operating condition for
gas chromatograph

Instrument Shimadzu GC-7AG
Shimadzu recorder C-R1B
Column length 3mm X 2m glass column

15% DEGS on 80~100 mesh
chomosorb G

N: :50m//min

H, :0.6kg/cm?

Air : 0.5kg/cm?

Column support

Flow rate
(carrier gas)

Column tempera-

190C
ture
Detector temper - FID at 190¢C
ature
Injection temper- 230C
ature
Chart speed 4mm/min

Injection volumn 0.5

4) TAIAE ¥4

Datat General Linear Model Program® (SAS,
1982) & ol &3t A FES EA5dn. Haid
£ Duncan’s multiple range test® (dtt, 1984) & ©]
&5t ot
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Table 2. Crude fat composition of ground beef at three levels, cooked by various methods and to different

| degrees of doneness | | (2/100g)
Cooking methods
2}
lFatl Boiled” Browned Pan-fried - Microwaved Roasted
eve .
Raw Well Well Medium Well Medium Well Medium Well
ey 489+ 4.49+ 721+ 7.74+ 777+ 6.80+ - 731+ 7.44+ 7.70+
0.32¢ 0.29¢ 0.74>" 0.22% 0.40* _0.5 b 0.21*" 0.40% 0.62%
159% 14.77 % 13.34 % 19.80 % 19.27 + 15.33+ 16.70+ 16.13+ 18.05+ 18.69+
¢ 0.96%* 2.15¢9 . 0.40¥ 0.85% 1.33¢¢ 1.57%¢ 0.31<¢ 1.71=¢ 0.54*"
259 2330+ 1472+ 2230+  20.87+ 1862+ 1828+ 1824+ 2042+ 1917
o 2.11* 1.20° 1.41>¥ 1.00%>¢ 0.89¢ 0.70¢ 0.63% - 103 0.57¢¢

1) Cooked to one level doneness.
2) Mean value of three samples per cooking treatment at each fat level,
a~e) Means in the same raw bearing a common superscript letter are different. (p<0.05)

Table 3. Percentage fat retention lOOg ground beef at three Ieirels, cooked by various methods and to dif-

ferent degrees of doneness (%24)
Cooking methods
3
lFatzl Boiled" Browned" Pan-fried Microwaved Roasted
eve
Well - Well Medium Well Medium Well Medium Well

5% 84.45+1.28%°74.75+1.16° 95.02+1.85” 86.44+1.28" 76.34+1.14*°69.69+1.11" 82.80+0.88 78.35+1.49
15% 65.60+1.44° 55.72+0.96° 77.381+1.16* 70.61+1.09" 66.36+1.36° 59.49+1.58* 79.50+1.43% 60.57+£1.17
25% 39.46+1.419 47.46+1.42°951.96+1.12” 45.41+1.38° 51.36+1.22* 41 66+1.73% 53.76+0.89" 48.43+1.29"

W 3= browned, pan-fried medium, roasted me- A ALE oS Aund A gskel 2
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Table 4— 1. Fatty acid content of ground beef, approximately 5%, 15%, 25% fat in the raw state cooked

by various methods and at different degrees of doneness (%)
Fat Cooking methods
Acid Con- Boiled? Browned! Pan-fried Microwaved Ro_asted
tent = Raw  Well  Well Medium Well Medium Well Medium  Well
Myr- 5% 3.06% 2.71% 3.92+ 3.85+ 2.61 & 2.32% 231+ 3.37 3.01+
istic 0.12¢% 0.11¢ 0.07¢ 0.08* 0.04% 0.07° 0.07¢ 0.05% 0.07¢
15% . 331% 341+ 3.32+ 3.13+ 3.25+ 3.23+ 3.44+ 3.48+ 358+
0.12¢ 0.10° 0.14° 0.12¢ 0.13¢ 0.08" 0.13¥ 0.13¥ 0.13¢
25%  3.56% 3.15+ 3.84+ 3.20+ 3.26% 341+ 391+ 3.54% 3.33+
0.14® 0.11¢ 0.14* 0.16>¢ 0.16° 0.18~¢ 0.14" 0.14” 0.15>¢
Myri- 5% 0.75+ 0.82+ 1.80% 1.02+ 1.03+ 1.14+ 1.47+ 1.89+ 1.71+
stoleic 0.04° 0.04° 0.07¢ 0.07¢ 0.05° 0.05 0.05° 0.06* 0.07"
15% 1.05% 1.25+ 1.24+ 0.16t 1.26 % 1.19+ 1.49+ 1.75+ 1.85+
0.13 0.15¢ 0.14 0.13¢ 0.13° 0.12° 0.13% 0.12 0.12
25% 156 1.43+ 2.03+ 1.15¢ 1.14+ 1.46+ 1.86+ 1.74+ 1.51+
0.13-¢ 0.13¢ 0.10” 0.10° 0.11¢ 0.11¢ 0.14>® 0.12>¢ 0.13%
Palm- 5% 2518+ 2425+ 2464+ 26.11x 2573+ 28.26+ 26.84%+ 2692+ 2542+
itic 0.26" 0.13" 0.11¥® - 0.08 0.06¢ 0.08% 0.08% 0.08” 0.09°
15% 26.43+ 2612+ 24.37+ 2471+ 2570+ 2513+ 2637+  25.14*  25.34%
0.32¢ 0.30¢" 0.25¢ 0.29>¢ 0.28>¢ 0.31° = 0.35¢¢ 0.35+¢ 0.31¢
25% 2327+ 2437+ 2537+ 2321+ 2263+ 2420+ 2504+ 25.08+ 2548+
0.61¢ 0.56~® 0.57% 0.05~¢ 0.53% 0.63>¢ 0.71>" 0.64>" 0.53*
Palmi- 5% 6.50 % 6.61 5.44 + 5.78+ 6.44+ 5.57+ 6.73+ 6.40+ 5.30+
toleic 0.08>< 0.10*® 0.06%7 0.08* 0.07¢ 0.09¢ 0.107 0.07¢ 0.09"
15% 6.64% 6.16+ 6.07 = 6.96 + 5.96+ 6.97+ 6.38+ 6.74+ 6.33%
0.27~% 0.36° 0.26° 0.24¥ 0.23° 0.23* 0.23>¢ 0.22~® 0.23%¢
25% 6.4+ 8.35+ 6.79 + 6.84+ 6.91+ 6.09+ 5.89+ 7.43+ 7.26%
0.14¢ 0.15% 0.10¢ 0.11¢ 0.13° 0.11¢ 0.10° 0.17° 0.14"

1) Cooked to one level doneness.
2) Mean+SD

a—~h) Means in the same raw bearing a common superscript letter are different. (p<<0.05)
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Table 4—2. Fatty acid content of ground beef, approximately 5%, 15%, 25% fat in the raw state cooked

by various methods and at different degrees of doneness (%)
Fat — | Cooking methods |
Acid Con- Boiled” Browned"  Pan-fried - Microwaved Roasted

tent ™ paw  Well = Well Medium  Well Medium Well Medium  Well

5% 1454+ 1426+ 1320+ 13.94+ 14.07+ 1353+ 1384+ 1272+ 14.68%

0.107 0.08" 0.10° 0.15° 0.07>° 0.14° 0.11¢ 0.1 0.8

15% 1352+ 12.09+ 1225+ 1335 1245+ 13.79%& 13.25% 13.34+ 13.09%
Stearic 0.41*? 0.37¢ 0.40°  0.36% > 0.34° 0.25* 0.36™" 0.33*® 0.35"

25% 15.18% 1262+ 12.09+ 13.85+ 13.09+ 1294+ 1336+ 1297+ 13.03%
0.31¢ 0.24% 0.26° 0.16" 0.26%% 0.20¢¢ 0.49° 0.20°% 0.25%¢

5% 45.25+ 4576+ 4328+ 4436+ 4327+ 4396t 43.23 4483+ 46.25%

0.15¢ 1 0.23Y 0.13° 0.14% 0.21¢ 0.14" 0.17¢ 0.14¢ 0.24*

15% 45.14x 4580+ 47.84+  45.38t  47.69% 44.80+ 4551+ 44.77x  45.29%
Oleic ‘ 1.30% 1.4 0.35" 1.3 1.3%¢ 1.37" 1.43+" 1.86" 1.44%®
25% 45.88+ 4544+ 4534+ 4727t  46.09x 46.92+ 4565+  44.76+  44.38+%

0.56" - 0.41¢¢ 0.43% 0.48" 0.37>¢ 0.46" 0.39*" 0.36* 0.34"

Lino- 5% 4.07+ 485+  5.01+ 4.52+ 6.04+ 5.20% 5.05+ 3.08+ 4.10+
leic : 0.20” 0.12° 0.09>¢ 0.16 0.13 0.13" 0.10~¢ 0.08" 0.08°

15%  3.35% 3.65% 3.81x 3.75% 3.94+ 3.85% 3.74x 3.64+% 3.97+

0.21” 0.2 0.18* 0.18¥ 0.23 0.18¥ 0.19¥ 0.17+ 0.20%

25%  3.64% 3.79% 3.57x 3.92+ 545+ 3.28+ 3.58+ 3.63% 3.95+

0.20> 0.17 0.16*< - 0.14" 0.24" 0.16° 0.18>¢ 0.14>° 0.12"

Linol- 5%  0.43% 0.71+ 2.10+ 0.40+ 0.90+% 0.41+ 0.52+ 1.64+ 0.41%
enic . 0.06° 0.08" 0.09” 0.09” 0.08° 0.09° 0.10° 0.11" 1.107
15% 0.73% 1.54x 0.98+ 1.27+ 0.74 % 0.99+ 0.72+ 0.68+ 0.94%

0.08" 0.10° 0.07¢ 0.14" 0.09" 0.09” 0.09¢ 0.07¢ 0.05°

25%  0.63% 0.93+ 1.01x+ 0.93+ 1.47 1.74 % 1.17% 0.86 & 0.92%
0.04" 0.06* 0.06% 0.06** 0.11® 0.08" 0.10° 0.06” 0.05%°

1) Cooked to one level doneness.l
2) Mean+SD |

a~h) Means in the same raw bearing a common superscript letter are different. (p<0.05)
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Table 5. Percentage polyunsaturated, monounsaturated, and saturated fatty acid content found in 100g
ground beef and pork cooked by various methods and to different

Cooking methods
Boiled Browned! Pan-fried Microwaved Roasted
Raw Well Well Medium Well Medium Well Medium Well
5% fat beef
Polyunsaturated 4,50 5.56 7.11 492 6.94 5.61 D.57 4.72 4.51
Monounsaturated  52.50 52.19 51.07 50.16 50.74 50.67 51.43 53.01 53.26
Saturated 42.78 41.22 41.76 43.90 42.41 43.11 42.99 43.01 43.11
P/S ratio - 0.11 0.13 0.17 0.11 0.16 0.13 0.13 0.11 0.10
15% fat beef |
Polyunsaturated 4.08 5.19 479  5.02 4.68 4.84 4.46 4.32 4.91
Monounsaturated 52.93  53.21 55.15 53.50 54.91 52.96 53.38 54.26 63.47
Saturated 43.26 41.62 39.88 41,19 41.40 42.15 42.06 41.96 42.01
P/S ratio 0.09 0.12 0.12 0.12 - 0.11 0.11 0.11 0.10 0._12
25% fat beef
Polyunsaturated 4.27 4.72 4.58 4.85 6.92 5.02 4.75 4.49 4.87
Monounsaturated  53.88 55.22 54.16 55.26 5.14 54.47 54.40 53.93 53.15
Saturated 42.01 40.14 41.30 40.35 39.98 40.55 42 31 41.59 41.84
P/S ratio 010 012 0.11 0.12 0.18 0.12 0.11 0.11  0.12

EHE - oM, I 2M] Hr)e A A
T3 7184, x4 FHEEE A, 16(3) (1984)

. Laura E. Cannel, J. W. Savell, S. B. Smith,

H. R. Cross and L. C. ST. John, Fatty acid
Composition and Calonic Value of Ground
Beef Containing Low Levels of Fat.

Nieisen, M. M., Hall, F. T., Monsen, E. R.,
and Worthington. B., Eating quality, nutri-
tive value, and cost of ground beef and Ham-
burger. J. Am. Diet Assoc. 50, 201 (1967)

Fruin, M. F. and Van Duyne, F. O., Fat con-
tent, yield, and palatability of ground beef J.
Am, Dieter A. 39, 317 (1963)

Watt, B. K. and Merrill, A. L., Composition
of foods, raw, proceed, and prepared, Agricul-
tural Handbook No. 8. Consumer and Food
Economics Research Division, Agriculture Re-
search Service(current organization:Human
Nutrition Information Service), USDA (1963)
Wattson, K. R. and Kilgore, L. T., Fat, mo-

isture and protein in “ground beef” and gro-
und chuck, J. Am. Dietet. A. 65, 545 (1974)

9.

10.

11.

12.

13.
14.

15.

16.

17,

Kendall, P. A., Harrisori, D. L., and Dayton,
A D. (1974)

Cross, H. R, Berry, B. W, and Wells, L. H_,
Effect of fat level and source on the chemi-
cal, sensory and cooking properties of gfound
beef paties (1980)

Berry, B. W, and Leddy, K. Beef patty com-
position., Effect of fat content and cooking
method J. Am. Diet Assoc. (In press) (1984)
o}, EARIY AR} guwAe] B @
T, T 4hE, 11 (1978)

e, A&, &332, 350 (1975)

Beare, J. K., J. Agr. Food chem,, Fatty acids
Composition of Food Fats, 10, 120 (1962)
Hornstein, L., Growe, P. E & Heimberg., M.
J. J. Agr. Food Chem,, 581 (1961)

Janiki, L. J. and Appledorf. H., Effect of
broiling, grill frying and microwave cooking
on moisture, some lipid components and total

fatty acids of ground beef, J. Food Sci., 39,
715

Ono, K. Berry, B. W_, Johnson, H. K. Russek,



Vol. 9 No. 2(1992)

18.
19.
20.

21.

24.

E., Parker, C. F., Cahill, V. R. and Althouse,
R. J. (1984)

FEE AFEA, MBS (1972)

FAT 9 59, AEEAY, 234 (1990)
SAS. “SAS User’s Guide, Statistics.” SAS
Institute, Inc., Cary, NC. (1982) .

Ott, L., “An Introduction to Statistical Me-
thods and Data Analysis.” 2nd ed. PWS
Pubilishers, Boston (1984)

. Hoelscher, L. M., Savell, J. W., Harris J. M_,

Cross, H. R., and Rhee, K. S., Effect of in-
itial fat level and cooking methods on choles-
terol content and caloric value of ground beef
patties, J. Food Sci., 52, 883 (1987)

Bradford W. Berry, Ph. D., and Kathleen
Laddy, Meat Science Research Laboratory,
U. S. Department of Agriculture, Beltsville,
Maryland Beef patty composition, Effect of
fat cohtent and cooking method. (1974)
McCormick, R. J., Kinsman, D, M., Riesen,
J. W,, and Taki, G. H., A comparison of mi-

crowave and conventional cookery of ground

25.

26.

27.

28.

30.

31.

—187—

ael wgol Aol AP 2 BlAE d 7

beef and ribeye steaks, Proceedings European

Meat Research Workers Conferencd. 2, 550
(1981)

Anderson, B. A., J. A., Kinsella & B. K.
Watt.,, Comprehensive Evaluation of Fatty
Acid in Foods, J. Am. Diet Assoc., 6735 (1975)
Paulson, D. R., J. -R., Saranto & W. A,
Forman, The Fatty Acid composition of Ed-
ible Qils and Fats. J. C. hem. Edu., 51, 406~
407 (1974)

RAC— A HORE, aL A7a—n B
&, bavlo—-nvoaHm

Igene, J. O., & Person, A. M., J. Food Sci,
44, 1285 (1975)

Jen, J. J. Wiliam, J. R,, Acton, J. C., &
Paynter, V. A. J. Food Sci., 36, 925 (1971)
Marion W. W,, Maxon, S. T., & Wagen, R,
M., J. Am. Oil Chem. Soct., 47, 391 (1970)
Ziprin, Y. A., and Carin, A. F., Microwave
and conventional cooking in relation to qual-
ity and nutritive value of beef and beef-soy
loaves. J. Food Sci., 41, 4 (1976) .



	ABSTRACT
	I. 서론
	II. 실험재료 및 방법
	III. 결과 및 고찰
	IV. 결론
	문헌

