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Abstract — To determine chemical components related to palatability of 36 sub-primal cuts, 14 Hanwoo carcasses were
selected from 3 or 4 carcasses x 4 quality grades (QRs). Significant differences (P < 0.05) in chemical component were
found among all sub-primal cuts. The highest pH was found in the Kotkalbi or Anchangsal among the QG1++ and 1 or
QG1+ and 2. The highest moisture content was found in the Absatae among the QG1++, 1 and 2. The highest fat content
was found in the Upjinsal among the QG1++, 1+ and 1. The highest protein content was found in the Mungchiatae
among the QG1 and 2. QG1+, 1 and 2 Chadolbagi were rated the lowest in protein among all sub-primal cuts.
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l. INTRODUCTION

Hanwoo is the most famous for branded beef cattle in Korea. The annual per capita consumption of beef has more than fourfold
during the last 2.5 decades in Korea, rising to approximately 10.9 kg in 2015 from 2.6 kg in 1980 [1]. Hanwoo carcasses are
generally divided into 10 primal cuts and 39 sub-primal cuts for distribution [2]. The nutritional composition and physico-
chemical properties of beef differ by cut [3, 4]. However, the proximate composition and quality characteristics of individual
cuts are not well known. It is necessary to assess the nutritive and palatability attributes of the sub-primal cuts or major
muscles of modern Hanwoo carcasses. This study investigated chemical compositions 36 sub-primal cuts of Hanwoo beef.

Il. MATERIALS AND METHODS

A total of 14 Hanwoo steer carcasses were selected at commercial plants and fabricated into 36 sub-primal cuts. Fourteen
carcasses were consisted of three or four carcasses by four QGs (1++, 1+, 1 and 2) primarily determined by the degree of
marbling using the Korean Beef Marbling Standard (BMS). Moisture, fat and protein contents were analyzed using the
method of the Association of Official Analytical Chemists [5]. Particularly, the moisture and fat contents were determined by
using a moisture & fat analyzer (SMART Trac, CEM Corp, USA); while, the nitrogen content was determined by using a
nitrogen analyzer (Rapid N cube, Elementar, Germany). The statistical analysis was performed by SAS program [6].

1. RESULTS AND DISCUSSION

The pH of all sub-primal cuts was within acceptable ranges (pH 5.56-6.36) (Table 1). QG2 Anchangsal had greater pH values
than other cuts. The pH value of Boseopsal was lower than other cuts in QG1++, 1+ and 1. The moisture content of all cuts was
within acceptable ranges (43.29-71.91%). (Table 1). QG1 Absatae had greater moisture contents than other cuts. The moisture
content of Upjinsal was lower than other cuts. The lowest fat content was found in Mungchisatae (Table 1). The fat content of
QG1+ Upjinsal was 41.44%, which was about 18 times higher than that of QG2 Mungchisatae (2.32%). The lowest protein
content was found in Chadolbagi (Table 1). These results were consistent with previous findings about their differences in
moisture and fat [7, 8]. Our results were in agreement with previous observation that high marbled meat had less protein and
moisture levels [9].

V. CONCLUSION

Boseopsal showed the lowest pH compared to other sub-primal cuts. Upjinsal showed the lowest moisture content
and the highest fat content compared to other sub-primal cuts.
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Table 1. The pH and proximate composition (%) of the 36 sub-primal cuts from Hanwoo carcasses

pH Moisture Fat Protein
Grades 1++ 1+ 1 2 1++ 1+ 1 2 1++ 1+ 1 2 1++ 1+ 1 2
Ansimsal 565 566 566 581 6533 6511 67.26 66.82 10.61 1090 1052 7.97 2139 1952 19.49 20.85

Witdungsimsal 578 589 575 6.13 5592 56.31 6054 6257 20.42 20.68 16.49 12.36 18.69 16.54 18.08 20.32
Kotdungsimsal 564 562 570 590 56.95 60.79 6097 63.94 20.33 1514 16.27 1151 19.65 1861 19.16 20.74
Araedungsimsal  5.66 5.63 5.66 5.85 57.92 60.88 6243 66.16 17.36 13.88 1352 7.98 20.36 20.26 19.59 21.68

Salchisal 585 590 580 6.16 5131 50.23 50.37 54.74 2858 29.91 29.68 2197 16.65 1347 1461 17.50

Chaekeutsal 564 570 566 580 5586 56.44 60.33 6242 19.73 20.72 14.82 11.38 19.23 17.25 18.79 20.80

Moksimsal 581 573 574 6.08 6146 59.98 66.01 61.75 1355 16.26 9.82 13.82 20.48 17.16 19.46 19.97

Kurisal 574 573 572 6.02 6569 6557 6786 66.89 844 9.88 8.16 649 2137 1850 19.39 21.19

Buchaesal 586 580 585 6.15 57.83 5747 65.08 67.11 19.64 19.96 1158 7.48 18.34 1592 1854 20.50

Abdarisal 572 569 564 593 64.00 6246 6585 6825 991 11.08 9.17 480 2119 19.01 19.78 22.34

Kalbidutsal 566 577 572 592 6150 60.24 6248 63.09 13.67 14.76 13.33 10.38 20.94 18.34 1858 20.39

Buchaedupkaesal 5.77 5.73 573 6.07 69.04 67.85 71.15 6855 6.84 7.95 6.92 538 2190 1948 1959 2210

Udunsal 5,60 559 563 577 6317 6414 66.35 67.89 10.46 10.20 8.61 536 2157 1948 2050 2231

Hongdukaesal 563 564 566 588 66.71 68.13 6992 67.23 7.83 6.64 539 7.01 2211 19.95 20.44 21.25

Boseopsal 556 559 562 582 6655 6546 68.63 6842 6.93 7.09 598 348 2228 20.71 20.73 23.05

Seolgitsal 563 566 564 573 5895 64.68 60.86 67.35 1556 9.17 13.70 4.69 19.64 18.85 18.31 21.82

Seolgitmeorisal 567 5.67 567 580 6205 6237 64.07 65.78 11.29 10.93 10.32 6.60 20.53 18.71 18.99 20.85

Doganisal 571 572 568 592 6578 6516 6892 6749 9.15 997 6.35 513 2125 1856 20.32 21.79

Samgaksal 5.67 565 564 597 57.12 60.08 61.09 6399 19.62 1595 17.14 10.33 19.28 17.75 16.89 20.90

Yangjeemeorisal 5.66 5.69 5.78 5.97 6537 64.94 66.29 66.84 9.24 9.17 9.80 5.84 20.82 18.98 18.69 20.89

Chadolbagi 593 595 6.06 6.08 53.34 4451 5547 4698 26.15 40.30 2441 3430 1581 8.72 1421 1250

Upjinsal 583 580 588 6.14 4419 4392 5148 6179 39.15 4144 29.70 14.38 13.13 10.69 1396 17.87

Upjinansal 595 589 592 6.20 57.18 52.74 60.99 61.92 2097 27.12 16.76 13.01 18.40 14.96 18.33 19.76

Chimayangjee 580 582 6.00 6.05 6231 60.98 67.26 68.51 13.88 1554 9.20 496 19.64 17.13 19.66 21.71

Chimasal 6.00 574 6.01 6.18 5940 56.39 59.72 61.72 17.11 20.36 17.14 1295 1895 16.44 17.40 19.29

Abchimasal 596 581 583 6.25 61.73 60.54 64.48 64.23 1454 1540 12.23 10.54 20.23 18.78 18.90 19.94

Absatae 578 579 584 6.17 69.70 68.65 7191 7051 429 640 368 312 2208 1944 20.09 21.48

Dwitsatae 591 581 6.00 6.28 6735 68.84 7123 6830 6.32 522 473 525 2352 20.02 20.15 20.71

Mungchisatae 576 572 570 6.01 6939 67.72 7148 69.17 363 431 326 232 23.03 2057 21.09 2350

Sangbacksal 585 579 582 618 65.06 6652 6744 6749 831 831 865 540 2170 1952 19.26 21.05

Bonkalbi 6.07 595 592 6.17 5140 50.21 52.65 5497 27.23 30.78 27.13 2158 16.63 13.49 15.64 16.49

Kotkalbi 6.11 6.00 6.13 6.35 4846 46.76 51.12 50.62 32.09 35.04 30.19 28.74 14.89 12.27 14.58 14.62

Chamkalbi 594 585 596 6.21 47.25 49.93 5231 54.79 33.37 30.35 28.13 23.39 15.70 14.00 15.04 16.87

Toshisal 593 6.03 6.00 6.25 5898 57.97 60.74 63.71 17.31 18.76 16.64 10.93 19.08 16.69 17.83 20.53

Anchangsal 6.05 6.20 6.09 6.36 5341 5251 5835 6132 24.71 26.86 20.10 13.80 16.47 1529 16.48 19.34

Jebichuri 6.05 590 597 6.17 66.00 6525 6955 6890 796 9.13 7.37 569 2233 1957 20.22 21.35
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