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The Influence of Pig Breeds on Qualities of Loin

S. K. Jin, I. S. Kim, S. J. Hur, S. J. Kim and K. J. Jeong
Department of Animal Resources Technology, Jinju National University

ABSTRACT

A total of 30 pigs (average 60 kg) were used to investigate the influence of breeds on meat quality.
Pigs were alloted into one of three experimental groups [A (Landrace x Yorkshire x Duroc), B (England
Berkshire), and C (Kagoshima Berkshire)]. Pigs were slaughtered at approximately 110 kg of live weight
for measurement of meat qualities. Crude protein was significantly higher in B than those of other pig
breed groups. Shear force value was higher and pH was lower in A than those of other pig breeds. In
color, C was significantly higher in a* of meat color and lower in b* of fat color and in brittleness,
hardness, springiness, chewiness as compared with other pig breeds. Essential fatty acid were significantly
higher in A and lower in B than those of other pig breeds. Aspartic, threonine, serine, glutamic and
phenylalanine were higher in C, whereas glycine, alanine, cystine, valine, leucine, tyrosine, histidine, lysine
and arginine were significantly higher in A. In sensory evaluation of fresh meat, color was significantly
higher in C. However, moisture, crude fat, crude ash and drip loss, marbling score, overall acceptability of
fresh meat and all items in sensory evaluation of cooked meat were not significant difference among the
pig groups. In conclusions, loin from Kagoshima Berkshire had the lowest shear force and the highest a*
value. In the current study few effects of pig breeds were observed. Further studies are needed on the
relationship between physico-chemical properties and the pig breeds.
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Table 1. Formula and chemical composition
of the experimental diets (%, as

o 1% J{Nv

ki

fed basis)

Item Experimental diets
Ingredients

Yellow corn 69.25
Soybean meal 14.68
Wheat bran 5.65
Rapeseed meal 3.00
Limestone 1.00
Tricalcium phosphate 0.84
Salt 0.30
Vitamin* 0.10
Mineral** 0.10
Animal fat 1.00
Molasses 4.00
Lysine 0.08
Antibiotics (CTC)*** 0.00

Total 100.00
Chemical composition

DE (kcal/kg) 3,300.00

Crude protein (%) 14.00

Lysine (%) 0.75

* Vitamin : Vit. A, 4,000 IU; Vit. Ds, 800 IU; Vit.
E, 151U; Vit. B3, 2mg; Thiamin, 8 mg; Riboflavin,
2mg; Vit. B, 16mg; Pantothenicacid, 11 mg;
Niacin, 20 mg; Biotin, 0.02 mg.

** Mineral : Cu, 130 mg; Fe, 175mg; Zn, 100 mg;
Mn, 90 mg; I, 0.3mg; Co, 0.5mg; Se, 0.2 mg.
*** Antibiotics : Nincomycin, 44 ppm; Carbadox, 50
ppm; Penicillin, 50 ppm; Sulfathiazole, 100 ppm,;

CTC, 100 ppm.

— 748 —



Jin

et al. ; The Influence of Pig Breeds on Qualities of Loin

o AYsto] YA T 01T 1Y
A7 & 4 2L FAAER o)&siith

Kl
22} ke Soxhlet &
o

Aubd -2 AOAC(1990) "ol wa} FE-&
Zehd g9k Micro kjeldahle ",

pES LS

=~

A58tz 8 o) gstol S

pHE o9 A 52 AASE & Mdsk Al
10gS 57 90mLe} 4 Homogenizer(T25B,
IKA dn Bhd., Malaysia)= 13,500 rpmel 4] 10

7t 723t pH-meter(8603,
3}"* on, By wt

Metrohm, SW|ss)
A3k AEE 70T

4
O
o] o=zl 3047t 7tds the %710}04

1,000 rpmol] A 10%-7F ‘ﬂ AR & FAE

Aafe] (MR A frel 5w

x 1002] 2o = 741*&0}93\3}. 7V
2cm FAR QA3 ddste] FAS A%

oS A7) E 200CoNA A
Z 7Fgete] 23l & Al59

M 90% W 60
FAE 543

[ ¥Q rlo w2

Chromameter(CR-400, Minolta Co., Japan)
AbgBte] EAF A5 S 98] whE ZHay
colu EFAMFS L*=89.2, a*=0.921, b*=
0.783°0.% 3} T},

o do ok N
il

OEXF

Azt @ 22478 Instron 3343(US/MXS0,
A&D Co., USA)S o]&3to] HetrHkglem’):
H7Hd AlRE VFRR 53 knifed plunger®
ZAsI o, 27 7FdE RS 43 3
AZ=2 AYA plunger No. 302 FSA3}S
o] W ¥4 271 Table 29} -l

R

(4) E2AHE F L XY =Y

| 28 =S AOAC(1990) ol we) A&
1g°l ethanol& A-8-38ke] &3¢ % 50% KOH
gHog vHF3AZ]l & TolueneS o] 5=
sk ¥, 05M KOH®} 5755 AH83ke] Toluen
?;__ oqa }\]Z']B‘]— 6‘ _Q_OHO 7]-01—01.04 3
mL DMF f\l%oﬂ Hodx] GC(HP 6890, Agilent
Co, USA)E ©]83lo] Table 37} 2 F7o

Table 2. Conditions of Instron for texture analysis

Items Shear force Texture
Table speed 200 mm/min 200 mm/min
Sample speed 80 m/s 60 m/s

Load cell 10 kg 10 kg
Adapter area 30 mm’ 28 mm’
Sample size @20 x 20 mm @20 x 20 mm

Table 3. Conditions of GC for cholesterol analysis

Items Conditions

Instrument GC(HP 6890, Agilent Co., USA)

Column Phenomenex, 30 m, 5% Phenyl Polysiloxane 0.25 mm 1.D x 0.25 ym
film, Cat. No.: ZB-5

Injector temp. 250C

Detector temp 300C

Oven temperature

190°C (2min hold) — 20°C/min climb, 230°C (3min hold) —
40°C/min climb, 255°C (25min hold)
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Table 4. Conditions of GC for fatty acid analysis
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Items Conditions

Instrument GC(HP 6890, Tekmar Precert, Agilent Co., USA)

Column Allech AT — Silar capillary column
30 mx0.32 mmx0.25 pL
Initial temp. : 140°C, Final temp.: 230C
Injector temp. : 240°C, Detector temp.: 250°C,
Programming rate: 2C/min.

Detector Flame lonization Detector

Carrier gas He

Flow rate 50 ml/min

Split ratio 100:1

Table 5. Conditions of amino acid analyzer

Items Conditions

Instrument Biochrom 20, Pharm Tek, England

Column Cation Separation Column LCA K06, 4.6 mm x 150 mm
Catalog NO. 51 12 001

Absorbance 570 nm and 440 mm

Reagent flow rate 0.25 mL/min

Buffer flow rate 0.45 mL/min

Reactor temperature 130T

Reactor size 15m
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Table 6. Influence of pig breeds on proximate compositions (%)

Treatments” Moisture Crude protein Crude fat Crude ash
A 71.14+£1.43 22.19 +0.59° 3.43+0.55 1.12+0.29
B 69.77 £ 1.41 22.84+0.71" 3.55+0.51 1.27+0.08
C 70.98 +1.43 22.07 +0.85° 3.32£0.52 1.21+0.09

YA (LY x D hybrid), B (Berkshire), C (Japanese Gagosima Berkshire).
AB : Means + SD with different superscripts in the same column significantly differ at p<0.05.

Table 7. Influence of pig breeds on physico-chemical characteristics

Treatments” pH V}{)/I;I)C Cook(i(;g loss STES;J\?{)C € C(:gzl/«alsggg))l
A 6.07 +0.10° 84.21+6.66  37.52+228  12.87+1.10" 33.46 +5.60
B 6.26 +0.13" 85.59+5.71 37.18+127  11.48+129° 33.04+3.96
C 6.27 +0.15" 82.62 +9.49 3857+219  1097+0.90° 30.72+253

YA (LY x D hybrid), B (Berkshire), C (Japanese Gagosima Berkshire).
AB : Means + SD with different superscripts in the same column significantly differ at p<0.05.
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Table 8. Influence of pig breeds on meat color and fat color

1 Meat color Fat color
Treatments
L* a* b* L* a* b*
A 50.12+4.03 630+1.39° 299+149° 7862+209° 260+110° 3.47+0.88"
B 51.38+376 678+131° 364+1.16™ 81.21+156" 223+071"® 374+054"
c 5040+4.87 897+271% 417+1.19" 80.12+210° 201+0.80° 3.18+0.87°

Y A (LY x D hybrid), B (Berkshire), C (Japanese Gagosima Berkshire).
AB,C : Means =+ SD with different superscripts in the same column significantly differ at p<0.05.

Table 9. Influence of pig breeds on texture properties

Treatments: Brittleness Hardness  Cohesiveness  Springiness ~ Gumminess Chewiness
(kg) (kg) (%) (mm) (kg) (kg, mm)

A 1.79+0.35" 186+0.30" 42.94+519 10.74+205" 80.68+20.14 869.61 +283.01"

B 1.84+024" 189+021" 4283+422 11.39+196" 81.16+13.88 916.74 + 205.54"

c 145+0.48° 150+048% 46.82+427 6.62+3.72° 69.15+17.06 365.28 +238.14°

YA (LY x D hybrid), B (Berkshire), C (Japanese Gagosima Berkshire).
AB : Means + SD with different superscripts in the same column significantly differ at p<0.05.
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(P<0.05). Palmitic acid™= 215 34k & 1992)
Table 10. Influence of pig breeds on fatty acid compositions

Treatments”
Fatty acids
A B C

Myristic acid (C14:0) 0.83+0.27 1.00 +0.24 0.96 +0.17

Palmitic acid (C16:0) 19.55 + 0.68° 19.54 + 1.46° 20.65 +1.02"

Palmitoleic acid (C16:1) 2.48 +0.55° 4.00+1.10" 452 +1.08"

Stearic acid (C18:0) 10.26 +0.81 9.82+0.72 9.70+1.07

Oleic acid (C18:1) 40.67 +5.58° 48.25 + 6.08" 42.08 +4.93°

Linoleic acid (C18:2) 20.07 + 452" 13,51 +5.20° 17.20 + 4.81"°

Arachidonic acid (C20:4) 6.15+2.95 387+191 490+1.16

SFA? 30.63+ 1.42 30.36+1.78 31.31+1.27

UFA? 69.37 + 1.42 69.64 +1.78 68.69 + 1.27

EFA? 26.22 +6.98" 17.39 +7.08° 22.10 +5.56"®

UFA/SFA 2.27+0.15 2.30+0.20 2.20+0.13

EFA/UFA 0.38 +0.10" 0.25 +0.10° 0.32 +0.08"°

Y A (LY x D hybrid), B (Berkshire), C (Japanese Gagosima Berkshire).
2 SFA (saturated fatty acid), UFA (unsaturated fatty acid), EFA (essential fatty acid).
AB : Means £ SD with different superscripts in the same row significantly differ at p<0.05.
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cysting, valine, leucine, tyrosine, histidine, lysine ™8 H7] £ ZAo=z WA= 9
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Table 11. Influence of pig breeds on amino acid compositions (%)
Amino acids Treatmens”

A B C

Aspartic 11.65 +0.60° 11.15+1.03° 12.69 +0.23"
Threonine*, ¥ 4.76 +0.66° 5.00 + 0.50° 5.82 +0.10"
Serine3® 4.99 +0.24° 4,88 +0.41° 5.58 +0.05"
Glutamic? 15.84 +1.03° 16.26 +1.03° 18.12 +0.29"
Proline 3.65 +0.51°° 4,09 +0.74 3.40 +0.50°
Glycine? 452 +0.44" 445+ 0.39" 3.80+0.05°
Alanine® 6.54 +0.39" 6.07 +0.14° 6.06 +0.07°
Cystine® 1.69 +0.16" 1.71+0.10% 1.54 +0.13°
Valine* 4.24+0.20" 418+0.11" 3.91+0.04°
Methionine*, ¥ 3114041 2.86+0.24 2.89+0.15
Isoleucine* 342+0.35 3.65+0.15 3.70£0.07
Leucine* 8.19 +0.44" 8.01+0.17"° 7.68 +0.08°
Tyrosine® 4.21+0.42° 419+0.27" 3.71+0.09°
Phenylalanine*, * 4.68+0.47°8 4.32+0.31° 4.76 +0.33"
Histidine* 4.44 +0.47" 4.70 + 0.56" 3.93+0.36°
Lysine* 7.99 +0.63% 8.27 +0.64" 7.16 +0.26°
Arginine* 6.08 +0.35" 6.21+0.55" 5.25+0.11°
FAA? 15.84 +1.03° 16.26 +1.03° 18.12 +0.29"
SAAAY 20.81 +0.70"® 20.40 + 0.45° 21.27 +0.18"
SAAY 4.80 +0.43" 457 +0.26"° 4.43+0.18°
FRAA? 8.89 + 0.54 8.51+0.33 8.47+0.34
EAA* 46.91 +0.99" 4720 +1.43" 46.09 + 0.45°

YA (LY x D hybrid), B (Berkshire), C (Japanese Gagosima Berkshire).

2 FAA (amino acid in relation to flavor); 9 sanA (amino acid in relation to saccarinity);

9 SAA (amino acid with sulfide); % FRAA (fragrant amino acid); * EAA (essential amino acid).

AB . Means + SD with different superscripts in the same row significantly differ at p<0.05.
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Table 12. Influence of pig breeds on sensory score in fresh pork

Treatments” Meat color Drip loss Marbling score  Overall acceptability
A 4.86+1.56° 293+1.33 3.93+1.33 5.00 £ 1.62
B 5.10 +0.57° 210+152 440+1.26 510+0.74
C 6.50 + 1.08" 2.80+1.55 4,40 £0.97 6.00 £ 0.82

Y A (LY x D hybrid), B (Berkshire), C (Japanese Gagosima Berkshire).

AB

: Means £ SD with different superscripts in the same column significantly differ at p<0.05.

Table 13. Influence of pig breeds on sensory score in cooked pork

Treatments” Color Aroma Flavor Tenderness Juiciness aC(g\[;teeIS”ity
A 557+0.86 536+122 564+128 557+150 557+1.28 586+1.17
B 530+052 520+0.79 500+105 530+095 490+1.10 5.20+0.79
C 460+048 550+1.27 510+099 460+143 520+1.32 540+0097

Y A (LY x D hybrid), B (Berkshire), C (Japanese Gagosima Berkshire).

AB

. Means £ SD with different superscripts in the same column significantly differ at p<0.05.
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Table 14. Correlation coefficients between quality parameters of pork by breeds

items’ pH Mo CP CF CL

SF

Ma

FL FMC CMC CMF CMT CMJ UFA EFA

CpP
CL
FL

0.46
—-0.49

FMC
FOA
CMC
CMF
CMT
CMJ
COA

—-042 0.40

-0.42

—-0.51

EFA 0.64 —-0.47

UFA/SFA
EFAJUFA

0.64 —0.46

—-0.52

041

0.40

0.79

0.44 0.64
0.63 0.56
0.82 0.74 0.70
-041 0.44
0.43

-0.42

Y MO (moisture), CP (crude protein), CF (crude fat), CL (cooking loss), SF (shear force), Ma (meat color a*),
FL (fat color L*), FMC (fresh meat color), FOA (fresh meat overall acceptability), CMC (cooked meat color),
CMF (cooked meat flavor), CMT (cooked meat tenderness), CMJ (cooked meat juiciness), COA (cooked meat
overall acceptability), SFA (saturated fatty acid), UFA (unsaturated fatty acid), EFA (essential fatty acid).

* Level of significance of correlation coefficients :

p<0.05.
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