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Lipid Oxidation and Color Stability of Korean Native Black Pork and
Modern Genotype Pork under Light-Exposure
during Refrigerated Display

Sun—Moon Kang and Sung-Ki Lee'
Department of Animal Products and Food Science, Kangwon National University, Chuncheon 200-701, Korea

Abstract

This study compared lipid oxidation and color stability of M longissimus from five Korean native black barrows (66
kg average weight; KNP) and modem genotype barrows (Landrace x Yorkshire x Duroc, 112 kg average weight,
MGP) during light exposure in a refrigerated shop display. The meat samples were aged at 1°C for 5 days and either
kept in the dark, or under light of flux 3,000 lux, at 4°C for 7 days. The KNPs contained larger amounts of fat than
did MGPs (p < 0.05), but KNPs had lower Cisg, Clgs, and Czos contents than did MGPs (p < 0.05). The pH of
KNP was lower than that of MGP, and increased more rapidly upon exposure to light. The TBARS assay showed
that oxidized lipid levels increased more rapidly in KNP than in MGP, and this accurnulation was accelerated by exposure
to light. The KNP was always a darker red in color than was MGP, and the color deteriorated more rapidly in the
light than in the dark. The sensory attributes of raw pork were reduced by exposure to light, but KNP showed higher
sensory attributes than did MGP. Compared to the MGP, the KNP showed greater color stability under light, retained
desired sensory attributes under light longer, but showed a lower lipid oxidation stability under light. Overall, light
exposure accelerated lipid oxidation in and discoloration of pork.
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chloroform : methanol(2 : 1) €9 25 mL-& homogenizer
(Diax 6000, Heidolph, Germany) = &3l 2|2 23
the AOACQ21) ¥ o] whe} 2 N sodium hydroxide fmur
25% boron trifluoride &8-S o] &5l methyl ester3}A] 7]
o ol% GCol o3 & EET 10824 Eajsigion,
standard(Sigma-Aldrich Co., St. Louise, M.O., U.S.A.)9]
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Table 1. Conditions of gas chromatography for fatty acid analysis

Instrumentation

Chromatographic

system Agilent 689N (Agilent Technologies, U.S.A.)

Automatic sampler Agilent 7683 (Agilent Technologies, U.S.A.)

Experimental
conditions for GC

Column HP-Innowax (30 m lengthx0.32 mm 1.d.x025 yum
film thickness, J&W Scientific, US.A.)

Injector 220C

Split mode 10:1

Carrier He at 1 mL/min, constant flow

Oven program 150°C for 1 min, 150~200°C at 15°C/min
200~250°C at 3C/min, 250°C for 5 min

Detector FID, 275°C

pH &3

pHE A& 10 g3} 5575 100 mLE homogenizer (AM-7,
Nihonseiki Kaisha 1td, Japan)= 10,000 rpmellA] 137 #2
2}k T2 pH meter (F-12, Horiba, Japan)2 273t Th

TBARS (2-Thiobarbituric acid reactive substances) Z&

TBARSE Sinnhuber®}t Yu(23)2] HHH & <b7F 424 51
23319t A8 04 g3 34F3EA|(54% propylene glycol+
40% Tween 20+3% BHT+3% BHA) 3812, 1% TBA 3 mL,
25% TCA 17 mLE £3%5l1 98°C water bath (OB-25E,
Jeio Tech, Korea)ol| 4] 308 E<l 7143 & 28] o}
108 F<t Yzhslioh 45 5 mLE # 3} chloroform
3mLE @3 A4 3,000 pm O E 308 Ht AAl¥e
(GS-6R Centrifuge, Beckman, USA)3} T}-2 /2542 OD.
£ 532 nmol|A] 27 (UV-mini-1240, Shimadzu Co., Japan)3}
Atk HF TR vy Al o8 7] 1 kgDL mg MA
(malonaldehyde) 2 At&36l3 o, FAlH O

mLE AM-SITE.

TBARS (mg MA/kg meat)={(As-Ap)*46}/{ 27| F-Al(g)*5}
As 1 1719) OD.
Ay : FAEL OD.
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HEHKSM(CIE color values)

117] ®#e] CIE L (lightness), a (redness), b (yellowness),
C" (chroma=[a”+b™]"*)%= chroma meter (CR-310, Minolta
Co., Ltd, Japan)Z- ©] &3l & A8 1554 St
o]l calibrate plate (2° observer)9] illuminant C= Y=93.7,
x=0.3129, y=0.31940]¢]}.

MM S} BASHA

AL Z AN L] Bsars 1089 AdE adS A
o7 AAF Yt S (meat color), Z1|(flavour), F3HA
7] 3 %(overall liking)e] 7§ o}F #ti(very bad)E 14,
o}5 ZtHvery good)E 9% 0. & 315 2w, o] (off-flavour)
o] 7§ ol5 Faltivery weak)E 14, ol 75l th(very
strong)E 97 2.2 &ttt

EAlx2]

B A3E Ea) A& Ayl SAS program(24)2] GLM
(General Linear Model) procedured]] ]3] A2 A A
3l & Duncan’s multiple range test2 7-2]4] x}o| & 753}

k.

oubME st U AUN =Y

A s S5 NFE £52] YL FFE vlud
AP Table 29 2t T8 FFE AW F ©] TL.95%=
MEkEel 73.85%8T} GAoz v Jepd €

)
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2} ooz A Vel e mp<005), 1 9o zu
A} 23)% FelMe F FS fFH Aol et
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Table 2. The proximate compositions (%) of Korean native black
pork (KNP) and modern genotype pork (MGP)

Items KNP MGP
Moisture 71.9540.55" 73.85:1.56"
Crude far 4574163 309117
Crude protein 25.31x1.02 24352132
Crude ash 1.17£0.48 1.07+0.34

"Means in same row with different superscripts are significantly different (p<0.05).

A E 2T T B8 A 2 S vlag A
T} Table 33 e} Z 32| HFAKSFA)O 4] Ciol Al Z

o] 131%% /MFEe 148%KHT}H fol& o2 YA Yeby:
0 H(p<0.05), LA MIAKSFA) ol & F94Q1 Ao
E Holx itk E3 trbE XA HMHPUFA) A
Cisan6, Cigan3, Cyusn32 A Fo] 22 0.06%, 0.29%,
0.04% = 70 ZZ2] 0.09%, 0.58%, 0.09% BT}t Folzo R
A e o K (p<0.05), T HE Z3FAAHPUFA) 3%
A= fHS ZolF HolA| i) Wood 5(26)2
Berkshire=, Large White%, Duroc% 2 Tamworthg =5
7ol ZHbal 2A3o] Egitia Hagh vt v} AEdw
Mz AEs} AEztel G5 At 240] T 57

< Uehisith

Table 3. The fatty acid compositions (%) of Korean native black
pork(KNP) and modern genotype pork (MGF)

Items KNP MGP
Ciso 131111 148007
Cieo 25.28+150 2506051
Ciem? 3914028 3.66:0.37
Cigo 11.56+1.30 1138:0.69
Cig. 9 4335145 42.69+1.96
Cign? 1.68136 127+143
Cigan6 10.16+1.22 1123£1.74
Cisn6 0.06:0.02° 0.09+0.01°
Cigan3 0.29+0.09" 0.58:0.16'
Co:9 0.6240.13 0.69:0.09
Coan 129046 1.2540.38
Coosn3 0.040.02° 0.09:0.00°
Coan 0.180.06 0.18+0.03
Casn3 0.12:0.07 0.190.05
Cpn3 0.15:0.05 0.16:0.04
SFA" 38.1541.04 37924123
UFA? 61.85+1.04 62.08+1.23
MUFA? 49.56:1.53 4831111
PUFA? 12.29+091 13.77£2.15
MUFA/SFA 1.29:0.07 1.2740.03
PUFA/SFA 0.32:0.02 0.37:0.07

“Means (n=10) in same row with different superscripts are significantly different
(p<0.05).

"Saturated fatty acid. “Unsaturated fatty acid.

IMonounsaturated fatty acid. “Polyunsaturated fatty acid.
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Fig. 1. Changes in pH of Korean native black pork (KNP) and
modern genotype pork (MGP) by light-exposure during refrigerated
display.
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Fig. 2. Changes in TBARS contents of Korean native black pork
(KNP) and modern genotype pork (MGP) by light-exposure during
refrigerated display.
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Fig. 3. Changes in the CIE L'(lightness) values of Korean native

black pork (KNP) and modern genotype pork (MGP) by light
-exposure during refrigerated display.
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Fig. 4. Changes in the CIE a*(redness) values of Korean native
black pork (KNP) and modern genotype pork (MGP) by light
-exposure during refrigerated display.
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Fig. 5. Changes in the CIE b*(yellowness) values of Korean native
black pork (KNP) and modern genotype pork (MGP) by light
-exposure during refrigerated display.
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Fig. 6. Changes in the CIE C’(chroma) values of Korean native
black pork (KNP) and modern genotype pork (MGP) by light
-exposure during refrigerated display.
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Fig. 7. Changes in sensory propertiesn of Korean native black pork
(KNP) and modern genotype pork (MGP) by light-exposure during
refrigerated display.

"Meat color, flavour and overall liking : t=very bad and 9=very good, off-flavour
¢ l=very weak and 9=very strong.
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