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Abstract

Purpose: The objective of this study was to investigate the quality characteristics of pork and beef meat according to species (pork:
modern genotype pork, Korean native black pork; beef: Holstein, Korean native cattle) and cuts (pork: shoulder, ham, loin; beef: loin,
tenderness, round). Methods: The moisture content, protein content, fat content, ash content, fatty acid compositions pH, whater holding
capacity, cooking loss, shear force, color, and sensory characteristics were measured in triplicate. Results: The moisture content, pH,
cooking loss, and shear force of modern genotype pork were significantly higher than the Korean native black pork; in addition, the
moisture content of loin was significantly higher than shoulder and ham. The fatty acid compositions for different parts of pork showed
no significant differences. Among the sensory characteristics, the parameters of pork were not significantly different. The moisture
content of Holstein was significantly higher than Korean native cattle. The fatty acid composition of beef could not confirm the specific
differences. Water holding capacity of Korean native cattle was higher than Holstein, while cooking loss of Korean native cattle was
lower than Holstein. Overall acceptability scores of Korean native cattle was higher than Holstein. Conclusion: The study results of
several parameters in selected raw meat samples provide useful information for developing new strategies to improve the quality of

meat products consumption.
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Table 1, GC condition of fatty acid analysis

Items GC conditions

Instrument Hewlett packard 6890 series GC system

HP-FFAP capillary column

Column 25 m x 032 mm LD., 0.5 ym film
thickness
Detector Flame ionization detector

Initial temperature 130°C (1 min)
Oven temperature Increase rate 2.5°C/min

Final temperature 230°C (10 min)

Injector temperature 230°C

Detector temperature 250°C

Carrier gas Helium
Split ratio 20:1
Flow rate 1 mL/min
sto] & A& plex1glass plate Tl &3}2|(whatman

No. 2, Whatman", Maidstone, England) =1 AlE 300
mge FHslo] 1 Hoﬂ 2 U2 plexiglass plate 1715

ol ) T AT hHom 373 PFRAIR & oq
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Algo] AHE-2 texture analyzer(TA-XT2i, Stable Micro
Systems Surrey, England)®ll Warner-Bratzler blade S 7332}
g F 250 27 WO R 2.5x1.5x2.0 cmE A3l
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Table 2, Proximate compositions for different parts of pork

olg - 4N - A7 AES- Al - H e Korean J Food Cook Sci

Modern genotype pork

Korean native black pork

Parameters (%) Shoulder Ham Loin Shoulder Ham Loin Frvalue
Moisture content 67.98£1.05°  67.34£1.73°  71.03£0.08"  61.36+0.13° 60.7120.27°  67.02+0.54" 6527
Protein content 18.88£0.79°  19.36x2.11° 22244071 20.10+0.77° 18.59+0.82°  22.37+1.25 7.97°
Fat content 10.90£0.04"  13.3320.65° 3.78£0.19"  18.54+0.30 19.88+0.52" 9.14+0.43¢ 44.02"
Ash content 1.07+0.01° 0.99:£0.06™ 1.21£0.08" 0.98+0.04" 0.9320.04° 1.030.04™ 10.63"

All values are mean+SD of three replicates.

*f Means within a row with different letters are significantly different

o]& Ho|x| ¢t} Hodgson RR 5(1991)3} Jacobs JA
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Table 3, Proximate compositions for different parts of beef

(*p<0.05).
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Lee YJ —(2010a)°ﬂ w} H S5 UE 59
WA Hol| A 8- 5ol w}ﬂ‘r AudEe] Aozt YL

U, RG] Be Folt Augiel ueton, e

ol $2 Hol= AdFel v YeERiith

N

S0 XA E4 bl

H FF 2 AHE =5 Folol wE Atk =24
Table 49} 2t} 1 A3 359 Efﬂer Wik 450 B
PRt 2 F 7F9] Aol AEHAST HEE
H]—/R]- = ZQ z]ﬂ}ﬂ.o EEZ 1:11 H_Aoﬂ }\]-J,]. ] cis-9-
oleic acid(C18:1n9¢) O & 42.42-46.37%= 714 =4 UE}
Wt TS 2 palmitic acid(C16:0) 24.38-27.69%, linoleic
acid(C18:1n9t) 9.08-14.44% % % kS AR o
o, 71 9] Ak 3% mTto g L}E}”E} A4k F
Foll webA myristic acid(C14:0) 2 palmitic acid(C16:0)
v 24 NEFE AA L AAHF -rXMW froldo s 71
=4 JEPHTHp<0.05). Cis-9-oleic acid(C18:1n9¢c)2] 7%

A M rlo

Holstein Korean native cattle
Parameters (%) - : - : F-value
Loin Tenderloin Round Loin Tendernloin Round
Moisture content 64.660.38° 65.74+0.29" 70.08%0.12° 61.850.14° 63.10£0.37° 62.7620.48° 25.24°
Protein content 22.8240.83° 18.74+0.55° 22274045  21.60£1.06"  20.60+1.68° 22.57+0.71% 731
Fat content 13.44+0.02° 17.00+£0.47° 7.1620.44° 18.82+0.24° 13.21+£0.69° 14.44+1.16° 84.14"
Ash content 0.97+0.03* 0.8940.06™ 1.03+0.02° 0.86+0.08° 0.92+0.02" 0.86+0.05° 6.41"

All values are meantSD of three replicates.

*® Means within a row with different letters are significantly different (*p<0.05).
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Table 4, Fatty acid compositions for different parts of pork (Unit: %)
S Modern genotype Pork Korean native black pork —
Shoulder Ham Loin Shoulder Ham Loin
Myristic (C14:0) 2.02+0.16"™ 1.67+0.08"  1.63x0.13°  1.47+0.01™ 1.54+0.05™ 1.53+0.16™ 5.88"
Palmitic (C16:0) 25.98+0.30"°  24.38+0.82%  25.07+0.09%°  25.81+0.77%°  27.69+0.69%*  26.10+0.24"° 7.95"
Palmitoleic (C16:1) 2.7240.16"°  2.45+037"  2.88+0.20°®  2.73+0.03°"  2.78+0.16"® 3.10+0.12" 226
Stearic (C18:0) 12.60+0.11°"  12.2040.44°®  12.94+1.48°®  11.25+0.42%°  13.2540.19“  12.81+0.10® 2.8
cis-9-Oleic (C18:1n9¢c)  42.42+0.40™  43.91+0.19™  42.81+1.72"  46.37+0.07™"  44.58+0.89"™  45.11+0.57*"  6.11°
Linoleic (C18:1n9t)  13.45£0.10°®  14.44+1.00“*  13.82+0.19“"  11.30£0.55°  9.08+0.19™  11.35+0.64™  27.55°
y-Linolenic (C18:3n6)  0.81+0.00" 0.96+0.03"  0.88+0.07°™  1.07+0.10" 1.08+0.00" ND 9.66"
F-value 11517 16.64" 6.22° 35.75° 27.02" 38.84°
SFAs 40.60+£0.35"  3825+0.46°  39.64+1.44% 3853035  42.49+0.55" 40.44+0.19° 10.12°
USFAs 59.40+0.35°  60.79+0.44°  59.51+133"  61.47+0.35"  57.51+0.55° 59.56+0.19" 8.73°
MUFAs 2.72+0.16™ 2.45+0.37° 2.88+0.20 2.73+0.03" 2.78+0.16™ 3.10£0.12° 2.29°
PUFAs 56.68£0.51°¢  5835+£0.81°  56.64+£1.53"°  58.73£039"  54.74+0.71° 56.46+0.07% 6.46
USFASs/SFAs 1.46+0.02° 1.59+0.03° 1.50+0.09 1.60£0.02° 1.35+0.03¢ 1.47+0.01° 8.32"
PUFASs/SFAs 1.40+0.02" 1.53+0.04° 1.43+0.09% 1.52+0.02° 1.29£0.03° 1.40+0.01° 933"

All values are meantSD of three replicates.
SFAs: saturated fatty acids; USFAs: unsaturated fatty acids; MUFAs: monounsaturated fatty acids; PUFAs: polyunsaturated fatty acids.
AT Means with different superscripts in the same column are significantly different at *p<0.05 by Duncan's multiple range test.

*d Means with different superscripts in the same row are significantly different at *p<0.05 by Duncan's multiple range test.

ND: not detected.

MFEol vlsl AHgo]l BE FHAA FYHeE =4
VERFTH(p<0.05). Stearic acid(C18:0)2] 4% F-E= &
To| & ol F HolA FUth HA|= M Bl
A Fo] EsA| W4 Ksaturated fatty acid, SFA)2 23he
 EB-Z 312, Hunsaturated fatty acid, USFA)< 2%
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o= oA = S ATkl st B AFA A9} FA
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acid®] HIE&2 A 9 A7} FAlol vls) 5 AEFE
YERAITHShin KK 5 1998). Kang HS 5(2011)& A%
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=
&=
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(C18:1n9¢)7} 71 =A] UESth B3O = palmitic acid
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TAH} FARE e YRS
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NS 2 AAHF
2 Table 67} 2T} pHE
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Table 5, Fatty acid compositions for different parts of beef (Unit: %)
S Holstein Korean native cattle —
Loin Tenderloin Round Loin Tendernloin Round
Myristic (C14:0) 3.78+0.49"  5.41+0.04™  3.60£0.05™  3.15£0.03%  3.130.02>  2.56+0.00" 47.44
Myristoleic (C14:1) 1.53+0.02"  0.59+0.01™  1.1120.01®  0.47+0.00"™ ND 0.88+0.00%° 21.69°
Palmitic (C16:0) 30.05£0.01%  32.31+0.16%  28.63+0.18%  29.71£0.09°°  29.88+0.05%"  25.22+0.05™ 20.83°
Palmitoleic (C16:1) 4.74£0.02™  2.530.01%  4.09:0.02°  3.68£0.02™  2.71+0.03"  4.64+0.00™ 62.34°
Margaric (C17:0) 0.95£0.01°  0.82+0.01%  1.09+0.02%  0.70+0.00°  0.86+0.01  0.72+0.01" 33.84"
Margaroleic (C17:1) 0.85+0.00 ND 0.90+0.04®  0.52+0.00"" ND 0.79+0.00"® 16.32°
Stearic (C18:0) 12.61£0.18%°  22.6140.17°*  13.6120.03°  13.9240.04“  18.80+0.03"  11.73+0.04 31.53°
cis-9-Oleic (C18:1n9c)  43.59+0.28™"  33.5240.04,;  44.23+0.36"°  45.76+0.16™"  43.01£0.08™  51.06+0.03"* 16.16
Linoleic (C18:2) 1.91£0.04"  221£0.01™ 2744019  2.09+0.04"!  1.61£0.00" = 2.41+0.03" 43.99°
F-value 12.02° 5.59" 2.09" 12.07° 332 757
SFAs 4738+0.28™  61.15+0.03°  46.92+0.17°  47.48+0.08°  52.66+0.04°  40.22+0.01° 4.94"
USFAs 51.65£1.09°  37.75£1.53°  51.77+1.67°  51.46£1.59°  46.53+1.19°  58.56+1.71° 4422
MUFAs 7.12+0.04° 3.12+0.00° 6.1140.00° 4.67+0.03° 2.7120.03" 6.3120.00° 11.14°
PUFAs 45504032 35.73£0.03°  46.97+0.17°  47.85+0.11°  44.63+0.08°  53.47+0.00" 26.16°
USFASs/SFAs 1.09+0.02° 0.62+0.02° 1.10£0.03° 1.08+0.04° 0.88+0.02° 1.460.04* 16.89°
PUFAs/SFAs 0.96+0.01°  0.58+0.00 1.00+0.01 0.55+0.65 0.85+0.00 0.72:£0.86 0.37

All values are meantSD of three replicates.
SFAs: saturated fatty acids; USFAs: unsaturated fatty acids; MUFAs: monounsaturated fatty acids; PUFAs: polyunsaturated fatty acids.
*! Means with different superscripts in the same column are significantly different at *p<0.05 by Duncan's multiple range test.

" Means with different superscripts in the same row are significantly different at *

ND: not detected.
N Not significant.

Table 6, Physicochemical properties for different parts of pork

‘p<0.05 by Duncan's multiple range test.

Modern genotype pork

Korean native black pork

Parameters F-value
Shoulder Ham Loin Shoulder Ham Loin

pH 6.04+0.02° 6.27+0.02° 5.77+0.04° 5.98+0.01° 5.91+0.01¢ 5.76+0.01° 3737

Water holding capacity (%)  60.78+3.41¢  81.13+2.72°  52.72+2.08°  86.37+4.49"  87.58+2.36"  75.23+7.81° 63.89°

Cooking loss (%) 27.10£0.84°  25.54+1.09  32.34+0.04°  18.79+0.82°  24.74+0.49%  23.41+1.00° 62.70°

Shear force (kg) 2.01+0.51° 3.39+0.25° 1.3240.18° 1.89+0.50° 3.38+0.25 1.2340.35° 4231

L-value 4526+2.58"  39.55£0.93°  51.65+0.83°  47.88+2.88°  49.37+0.80°  54.19+1.39" 50.04"

Color a-value 17.20£1.71%  17.45+0.22 17.08+0.54 16.59+1.01 16.79+0.62 17.4240.62 0.84

b-value 7.57+1.04° 6.44+0.20° 9.72+0.36" 6.24+0.99° 5.80+0.32° 7.27+0.36° 29.14°

All values are meantSD of three replicates.

*® Means within a row with different letters are significantly different (*p<0.05).

N Not significant.
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Table 7. Physicochemical properties for different parts of beef
Holstein Korean native cattle
Parameters F-value
Loin Tenderloin Round Loin Tendernloin Round
pH 5.58+0.02° 5.67+0.01° 5.72+0.01° 5.85+0.01° 5.69+0.01° 571£0.01° 2746
Water holding capacity (%) 69.42+3.19°  51.33+2.28°  52.05£1.46°  74.18+2.08°  69.65+4.92°  79.26+2.78"  75.61
Cooking loss (%) 27.06+0.51°  33.93:0.46°  30.27+0.09°  21.93+1.86°  2645+0.42°  27.12+2.32° 2041
Shear force (kg) 526+0.47° 3.14+£0.35° 6.63+0.50° 4.59+0.81° 3.24+027° 5.90+0.80" 4635
L-value 40.99+1.20°  35.69+1.24°  38.41+1.53"  41.86+2.83"°  3596+135°  38.66+1.17°  23.12°
Color a-value 19.72£1.43°  19.95+1.54°  1826+0.85°  19.23+1.09®  19.81+0.70  18.40+1.01° 4.18°
b-value 7.66+1.30° 7.81+1.48" 5.70+0.53° 8.78+0.88" 7.83£0.21° 734£0.69° 1129

All values are meantSD of three replicates.

*¢ Means within a row with different letters are significantly different (*p<0.05).
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Table 8, Sensory characteristics for different parts of pork
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Modern genotype pork

Korean native black pork

Parameters F-value
Shoulder Ham Loin Shoulder Ham Loin

Apparence 8.25+0.46"° 8.24+0.69 7.13+0.64 8.51+0.53 8.63+0.74 8.52+0.74 6.05

N Color 8.13£0.35"  8.38+0.52 6.88+0.64 8.76+0.71 8.73+0.45 8.76+0.46 14.79
aw

Flavor 7.51£0.76"°  8.26+0.72 7.38+0.74 8.23+0.89 8.76+0.43 8.76+0.43 5.96

Overall acceptability — 8.02£0.74™°  8.38+0.74 7.13+0.35 8.24+0.46 8.75+0.46 8.74+0.45 9.30

Apparence 8.50+0.53"° 8.13+0.64 7.38+0.74 8.50+0.53 8.50+0.53 8.24+0.89 3.53

Color 8.38+0.74"  8.24+0.71 7.50+0.93 8.88+0.35 8.75+0.46 8.76+0.76 3.87

Cooked Flavor 8.38+0.52"°  8.38+0.52 7.75+0.89 8.75+0.46 8.02+0.30 8.7240.47 4.40
00KE

Tenderness 8.01£0.76™  7.88+1.13 7.04+1.20 7.75+0.46 8.51+0.53 8.50+1.07 3.04

Taste 8.25£0.71"°  8.26+0.74 7.06+1.41 8.50+0.53 8.52+0.52 8.73+0.43 4.89

Overall acceptability —8.25+0.46"°  8.00+1.07 7.13£0.99 8.50+0.53 8.5120.56 8.25+1.16 2.89

All values are meantSD of three replicates.
NS . .
Not significant.
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Table 9. Sensory characteristics for different parts of beef

Holstein Korean native cattle
Parameters - - - - F-value
Loin Tenderloin Round Loin Tenderloin Round
Apparence 7.89£0.60°  8.22+0.67" 7.2240.83° 8.33+0.71° 8.33+0.87° 7.11£1.05° 433"
Color 8.33+0.71° 8.44+0.53" 7.110.60° 7.89+1.05%  7.78+£0.97®  7.78+0.67" 337"
R
aw .

Flavor 8.22+0.67°  8.00+£0.87 7.67£1.12 8.22+0.83 8.33+0.87 7.78+0.97 0.81

Overall acceptability ~ 8.00+1.00™  8.22+0.67 7.44+0.73 8.1120.60 8.11£0.78 7.44+1.01 1.68
Apparence 733+1.22°  8.11+0.78"  7.56+1.01"  8.44+0.53"  822+0.83"  7.89+0.93" 1.91°

Color 7.56£1.13% 8224139 7.67+1.32 8.00£1.32 7.78+0.97 7.89+1.05 0.35

Cooked Flavor 8.00+1.12"  8.56+0.73 7.80+1.17 8.00£1.32 8.00£0.87 7.56+0.88 0.87
OOKE! %
Tenderness 6.33+1.12° 8.33+0.50° 5.89+1.05° 8.2240.97" 8.11+0.93 6.44%1.01° 12.29

Taste 7.4440.88"  8.33+1.00° 7.00+0.87° 8.11+0.93 7.89+1.05®  7.00+0.87° 3.18"

Overall acceptability ~ 7.33+1.12®  8.44+1.01° 6.56+0.53¢ 8.11£0.93°  8.00+0.87  7.11x0.83° 6.40"

All values are meantSD of three replicates.
*¢ Means within a row with different letters are significantly different (*p<0.05).
N Not significant.

ngHs e AUl Yok SACKKim BK 5 2013 7 2 7 Aw naels sjaga seees A
% 9 AT B aelo] 5] JeTA7) Uehite.

5. ASEY 20| Muei vl W 1 F 25 AR Ao} b B )
=50) olsteka SA7ke) Jue BHEas Table 10 (FEAT 070F BIATHp<0.01). w5k ATE A

Table 10, Correlation coefficient between moisture content, fat content, pH, cooking loss, water holding capacity and shear force
of different parts of pork

Measurements Moisture content Fat content pH Cooking loss Water holding capacity =~ Shear force
Moisture content - -0.74” -0.17 -0.02 0.22 -0.19
Fat content - 0.47 -0.72" -0.24 0.01
pH - 0.27 -0.17 -0.04
Cooking loss - 0.76" 0.64"
Water holding capacity - -0.68"

Shear force -

* Highly significant statistically at p<0.05.
** Highly significant statistically at p<0.01.

Table 11, Correlation coefficient between moisture content, fat content, pH, cooking loss, water holding capacity and shear force
of different parts of beef

Moisture content  Fat content pH Cooking loss Water holding capacity  Shear force
Moisture content - 0.51 -0.25 -0.59° -0.30 0.37
Fat content - 0.02 -0.34 -0.59° 0.44
pH - -0.33 0.04 0.28
Cooking loss - 0.61° -0.74"
Water holding capacity - -0.12

Shear force -

* Highly significant statistically at p<0.05.
** Highly significant statistically at p<0.01.
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