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Abstract

The focus of the study was to maximize the output data for Korean cuisine. This study evaluated the nutritional retention
factor for different cuts of Korean beef (Hanwoo beef) subjected to various cooking methods. Five cuts (short rib, sirloin,
chuck roll, tenderloin, and fore shank) of Korean Hanwoo beef were prepared and used in this experiment. Two different
cooking methods (dry-heat cooking and moisture-heat cooking) were applied to each cut. The sodium contents of dry-heat
cooked short rib (86.44), sirloin (76.81), tenderloin (86.65), and fore shank (85.89) decreased. Potassium contents of dry-
heat cooked sirloin (94.99), chuck roll (89.19), and fore shank (92.66) decreased. Calcium contents of dry-heat cooked sir-
loin (61.49), chuck roll (73.97), and fore shank (91.46) decreased. Iron contents of dry-heat cooked chuck roll (79.71), and
tenderloin (90.79) decreased. Phosphorus contents of dry-heat cooked sirloin (87.87), and tenderloin (99.88) decreased.
Mineral contents of all cuts cooked by moisture-heat decreased. Finally, the nutritional retention factor represents output

data of each cooking method with yield % of each item.
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WVe = Weight or volume of cooked food

Table 1. Mineral (Na, Ca, K, Fe) analysis condition of Han-
woo by AAs

Analysis Condition

Flame type Air-Acetylene
Oxidant flow 10 L/min
Acetylene flow 2.66 L/min

Table 2. Mineral (P) analysis condition of Hanwoo by ICP

Analysis Condition

RF power 1500 W
RF maching 1.8V
Sample Depth 6 mm
Carrier Gas 0.78 L/min
Make up Gas (L/min) 0.17 L/min
Nublizer pump 0.1 rps
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WVr = Weight or volume of raw food

=2 (Retention factor)
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True retention (%)= (Nc x G¢)/(Nr x Gr) x 100
Nc =nutrient content per g of cooked food
Gc =g of cooked food
Nr = nutrient content per g of raw food
Gr=g of food before cooking
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Table 3. Cooking yield by weight and volume

Weights Volume

Type of cut cooking method % v
Shortrib  Dry-heat cooking 85  90.67
Moisture-heat cooking 78.67 89.33
Sirloin Dry'-heat cooking . 83.13 97.33
Moisture-heat cooking 71.27 87.33
Chuckroll ~ Dry-heat cooking - 8533 96.67
Moisture-heat cooking 62.67 74
Tenderloin ~ DY-heat cooking 7653 80
Moisture-heat cooking 58.33 64.67
Fore shank Dry-heat cooking 84.93 91.33

Moisture-heat cooking 62.67 68
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Table 4. Contents of general component in various Hanwoo beef cut by different cooking method (g/100 g)

Type of cut cooking method Fat™ Moisture™"”* Protein ™ Ash’
Uncooked 35.84°+2.61" 39.66°+.41 23.40 +15.53 56%+.02
Short rib Dry-heat cooking 40.14%+.34 39.19°+1.42 17.29 £3.03 612£.13
Moisture-heat cooking 52.56*2.10 28.75°+.19 17.87 +£5.98 34%+.03
Fat™ Moisture™"”* Protein ™ Ash’
Uncooked 19.13°£1.06 52.68+.39 20.44 +2.70 .79 +.08
Sitloin Dry-heat cooking 37.19°<1.01 44.65°+2.55 18.53 +4.48 73 £25
Moisture-heat cooking 42.37°+£3.36 34.19°+.46 19.74 +£2.74 46 £.08
Fat™ Moisture™"”* Protein ™ Ash’
Uncooked 21.88"2.66 55.44°£1.97 24.83 +7.03 91 +.06
Chuck roll Dry-heat cooking 23.42+.62 56.03°+2.16 19.59 +£7.79 1.03 +.07
Moisture-heat cooking 49.47'+1.71 48.48%+1.05 19.42 £10.31 76 +£.20
Fat™ Moisture™"”* Protein ™ Ash"
Uncooked 15.48"+.51 60.76°+1.57 24.97 +8.50 1.06 +.03
Tenderloin Dry-heat cooking 19.86°+1.08 53.98"+.86 23.61 +£3.72 1.53 +£.57
Moisture-heat cooking 16.28%+.69 53.65%+.15 27.48 +1.64 1.28 +1.00
Fat™ Moisture™"”* Protein ™ Ash’
Uncooked 15.40°+1.32 65.34°+.74 20.28° +.30 91 +.12
Fore shank Dry-heat cooking 15.34"+1.30 59.96"+.19 23.48+.95 1.22 +.39
Moisture-heat cooking 26.66°+1.55 48.16°+.27 27.12% £3.33 94 +.12
"p<0.001, ©*p<0.01, *p<0.05, N Not significant, V' Mean+SD.
**Different superscript letters mean significantly different between groups at «=0.05 level by Duncan's multiple range test.
Table 5. Contents of mineral in various Hanwoo beef cut by different cooking method
Type of cut cooking method Na™ (mg/100g) K™ (mg/100g) Ca"(mg/100g) Fe™ (ug/100g) P (mg/100 g)
Uncooked 68.21°+2.44" 144.57 +51.52 7.84°+ 82 19.58 + 4.09 97.10°°+12.43
Shortrib  Dry-heat cooking 69.38%+4.44 179.97 +57.91 10.53%+ .92 2427 £ 6.50 122.14* £12.80
Moisture-heat cooking ~ 36.14*+11.25 78.75 +49.74 6.54°£1.92 14.40 + 9.94 60.68° +32.51
Na™ (mg/100g) K™ (mg/100g) Ca"(mg/100g) Fe™ (ug/100g) P (mg/100 g)
Uncooked 66.89°+10.87 209.89 +76.11 5.34 £2.36 21.86 + 5.36 134.66 +19.53
Sirloin  Dry-heat cooking 61.39°£9.41 239.26 +86.53 436+ .35 28.66 + 2.38 141.81 +16.91
Moisture-heat cooking 37.86°+2.38 123.58 +54.08 426+ .87 23.65+ 8.75 88.57 +28.57
Na™ (mg/100g) K™ (mg/100g) Ca"(mg/100g) Fe™ (ug/100g) P (mg/100 g)
Uncooked 63.81°+£7.56 338.71% +41.21 6.30 + 51 30.50 + 4.53 163.99° £10.26
Chuck roll  Dry-heat cooking 81.50°+6.34 352.28" +£25.96 5.44 +1.38 28.35+ 5.44 201.04" £25.01
Moisture-heat cooking 45.90°+£5.99 184.29° + 4.66 5.01 + .96 34.52 + 5.87 147.38° £11.11
Na™ (mg/100g) K™ (mg/100g) Ca"(mg/100g) Fe™ (ug/100g) P (mg/100 g)
Uncooked 51.49 +11.41 296.20°+88.19 3.59° +£.27 30.02 + 8.31 173.92 +16.71
Tenderloin Dry-heat cooking 57.92 £10.31 392.89" +80.78 4.84°+ .09 34.46 + 3.45 228.81 +51.99
Moisture-heat cooking 39.86 £16.19 185.17° £35.70 5.46%t .92 38.73 £ 1.18 163.99 +£12.36
Na™ (mg/100g) K™ (mg/100g) Ca"(mg/100g) Fe™ (ug/100g) P (mg/100 g)
Uncooked 54.39°+5.35 316.06" £35.50 426+ .72 27.99 + 2.30 161.64° £15.39
Fore shank Dry-heat cooking 54.81+£5.90 339.71% £34.12 4.51 £1.67 35.76 £ 7.17 211.19* £21.39
Moisture-heat cooking ~ 41.06*+1.69 209.58" +21.35 7.04 +4.29 42.84 +£10.87 172.83" £14.64

¥p<0.01, *p<0.05, ™ Not significant, ) Mean=SD.
*““Different superscript letters mean significantly different between groups at 0=0.05 level by Duncan's multiple range test.
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Table 7. Contents of retention general component and min-

eral in various Hanwoo beef cut (sirloin) by different
cooking method

Dry-heat Moisture-heat ¢

cooking cooking
Fat 161.92+10.18"  157.69+ 3.74 68N
Moisture 70.44+ 3.54 4624+ 33 11.80"
Protein 75.22+£14.42 69.13+ 9.01 6208
Ash 77.44£26.80 4143+ 6.50 226N
Na 76.81+ 9.08 40.88+ 5.17 5.96"
K 94.99+ 8.37 41.15+ 7.00 8.55"
Ca 76.19+28.27 61.49+17.09 7N
Fe 112.56 +21.69 75.31+12.29 2.59N8
P 87.87+ 4.99 46.37+10.86 6.02"

¥'p<0.01, ™ Not significant, "%=+SD.

Table 8. Contents of retention general component and min-
eral in various Hanwoo beef cut (chuck roll) by dif-
ferent cooking method

Dry-heat Moisture-heat "

cooking cooking
Fat 92.19+11.06V  143.37+20.97 -3.74N8
Moisture  86.39+ 6.25 54.88+ 3.02 7.87"
Protein 69.14+31.60 50.14+30.00 76N
Ash 97.52+13.34 53.01+17.63 3.49N8
Na 109.64+£10.86 45.79+10.57 7.30"
K 89.19+ 6.85 3441+ 3.91 12.03"*
Ca 73.97+19.47 49.97+10.10 1.90N8
Fe 79.71 £14.69 70.84+ 5.46 98NS
P 104.72+13.00 56.47+ 5.65 5.89"

"'p<0.001, "*p<0.01, NSNot significant, "%=+SD.

Table 9. Contents of retention general component and min-
eral in various Hanwoo beef cut (tenderloin) by dif-
ferent cooking method

Dry-heat Moisture-heat ¢

cooking cooking
Fat 95.56+ 7.94"  115.80+10.34 -2.69NS
Moisture 84.00+ 3.48 57.03+ .71 13.14™
Protein 76.06+31.67 68.20+18.48 37N
Ash 86.09+17.81 48.52+ 6.15 3.45N8
Na 86.44+ 4.42 41.94 +13.89 5.29"
K 107.03+ 5.13 38.92 +16.66 6.77"
Ca 115.11£17.38  67.40 +25.64 2,678
Fe 10437+ 7.29 53.45 +33.03 26108
P 107.23+ 6.21 4746 +£2227 4.48"

Dry-heat Moisture-heat ¢

cooking cooking
Fat 98.34+ 8.46"  61.45+ 4.60 6.63"
Moisture 68.02+ 1.87 51.53+ 1.24 12.74™"
Protein 79.67+32.20 69.40 +22.87 45N
Ash 110.63 +43.05 71.02 +£56.38 97N
Na 86.65+ 4.09 44.05 + 7.92 8.28"
K 103.81+12.25 37.48 + 5.60 8.53"
Ca 103.61+ 8.52 89.71 +20.41 1.09N8
Fe 90.79+15.98 79.69 +24.36 66N
P 99.88+14.09 55.13 + 2.88 5.39"

"p<0.01, *p<0.05, NSNot significant, "%-+SD.

p<0.001, "*p<0.01, NSNot significant, "%=+SD.
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Table 10. Contents of retention general component and min-
eral in various Hanwoo beef cut (fore shank) by dif-
ferent cooking method

Dry-heat Moisture-heat ¢

cooking cooking
Fat 84.68+ 4.01V  108.67+ 3.05 -8.25"
Moisture 7795+ .86 46.19+ .69 49.88""
Protein 98.36+ 4.40 83.78+10.25 226N
Ash 113.59 +£30.44 65.62+ 9.14 261N
Na 85.89+ 9.14 4751+ 3.03 6.90"
K 92.66+19.49 42.22+49.14 4.06NS
Ca 91.46432.75 101.31+49.98 -29N8
Fe 109.93 +28.43 97.55+31.97 50N
p 111.13+ 7.83 67.15+ 4.41 8.47"

"p<0.001, “'p<0.01, NSNot significant, '%+SD.
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