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Comparison of Quality Characteristics of Korean Native Black Pork and
Modern Genotype Pork during Refrigerated Storage after Thawing

Sun Moon Kang, Chang-Gie Kang, and Sung Ki Lee*
Department of Animal Product and Food Science, Kangwon National University, Chuncheon 200-701, Korea

ABSTRACT

This study was carried out to compare the quality characteristics of Korean native black pork (KNP) and modern genotype
pork (MGP) during refrigerated storage after thawing. A, longissimus from 5 Korean native black barrows of 65.3 kg and 5
modern genotype barrows (Landracex YorkshirexDuroc) of 114.3 kg were frozen at -80°C for 1 month and stored at 2+0.3°C
for 7 days. The carcass weight and dressing percentage was significantly lower in pork from Korean native black pigs than
modern genotype pigs (p<0.05). The crude fat and sensory quality were significantly higher in KNP than in MGP (p<0.05),
and moisture, myristic acid, gamma-linolenic acid, linolenic acid, and cis-5,8,11,14,17-eicosapentaenoic acid levels were
significantly lower in KNP (»<0.05). The pH value was significantly higher in KNP than in MGP after 5 days of storage
(p<0.05). Drip loss was significantly lower in KNP than in MGP during storage (p<0.05). The TBARS value was signifi-
cantly higher in KNP than in MGP after 5 days of storage (p<0.05). Overall, KNP had lower moisture and unsaturated fatty
acid levels relative to MGP and showed less oxidative stability during storage, however it had higher crude fat content,
water-holding capacity, sensory quality and color stability than MGP.

Key words : Korean native black pork, drip loss, color stability, oxidative stability, fatty acid composition, sensory quality
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StuEA 74 gel ol8Ea lomJul, 1984),
o o3 FRRE BT & Byt ol 3}k
A A AZTH Tomaniak ef al, 1998). Ta+ &
I AAEE FRAT | A7IEE BT
A HZECHKIm er al., 1997). SHATF Y
=9 3 (Obuz and Dikeman, 2003), 4 (Berry,
1990), 71%.7d(Jeremiah, 1980) 2 7}&ZAd(Awad er al,
1968; Miller er al, 1980)9] 7+A, Z27+2] W12 (Winger
and Fennema, 1976) 5-°] LAY3HY, 53] 713 41213t &
Ae AT ="l S7lolvhKropf and Bowers, 1992).
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al., 1998; Kim et al, 1990), 355 ¥l &Jst 7]&Ad
G I (Jung ef al., 1995; Kim et al, 2000; Moon and
Jung, 1995) 5o] =0} gt

ES Yo s AFLE AREELY] Asix AXok =
95-5) 190 2 AL8SR ShBe) dhek §49) Hol
7} At SRAE BT A|xgle] TSl FE
o] th 17lEel ol T3 BF, sleros e
98 ) AT SAHolo) 7 2 FE A 21e
Fxolgt & 4 Aok HE oA R AHRME] A
£29) B} BABA 292 /M ARERY] E43
e 357 S wEt AeF =5 dn RS =
2-9] ZAEX(Choi et al, 2005; Jin et al, 2001a, b)ol 2!
3 ofg] dyrEo] BHuFATE 53] Lee 5(2005)x A
= AAS3 HEE M-S (Landracex Yorkshire)2] WA=
A FAvn A Mg AEFY S Mg
AREHET 9paiarl, ISAPIAE FFo] FAT, A
A5 B9 we] FRAYTT Baskdch. T8 Kang
5(2006)2] A= AAESHAFo] IFEZ 3 WA
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AAEHAA G2 NFE HASTHE 2 553 §245
A& 7KL AR, 242 471 WEAER O s
FAA BT A9 2H30] FiEoz A7 A
Aol WES sEe B3 Fdo] ofFA WakeA] ofy
Hag v} itk weby B A7 S WA A
EHAET AFF HAK FAHRE FHTORA A
NEAHAGA hE 712 A5 S Akt 2AEA

HER| x|

FUE BT A FFNA AR AAAFO] HE 653
kg(67H L) AASEHA AME 559 AT B 79
A AR B 1143 kg(H LB )R] AFE A AAE
(LandracexYorkshirexDuroc) 5578 E=&3Qth &3 &
2°Col| A 24A17F WhE 3k o2 Wt SAN(M. longissimus)
= A% 9485502 o83l 54 Bolgle SAW
I BAZHE MYz AASIL AF§ YIE JAF
& (Dongjo Co., Daegu, Korea) & RFEA3} -80°C
oA I71E B2t AN WE TS Ao 32
© 2oA SAIRE Bt B AAST AFHe s
AE N8 U 1.5 om FAE Fdsla, olojM AER
A8 Ad= Zejo9d A W(LDPE Cleanwrap zipper
bag, Cleanwrap Co., LTD, Korea)ol EA43}e] 2+0.3°C
7 (CRF-1021D, Samsung, Korea)ollA 78 5<F =Aal
s AAIskaT
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1) EXEA 2 Ldky HEF

EAARAE BAGH BHABE o83l =AF, A%
&, A% FAE 23 HY. I E gk AOAC
(1995) Wl ofaf AArstATE FETGHFLS 105°C dry
ovens ©]§-3F ARG AZY, A ke Kjeltec
system(2200, Foss Tecator, Sweden)2 ©]-&35tgoH, 2%
W2 diethyl etherol] 23} soxlet 51, 2322 33z
o 2% 7123 ol83lsith

2) pH & =3

Al&8] pHe 117] 10 g8 74 100 mLE T27)(AM-
7, Nihonseiki Kaisha Ltd., Japan)Z 10,000 rpmoi|A] 187+
&% T2 pH meter(F-12, Horiba, Japan)E ZA38}4
Th. =292 Honikel(1998)9] "ol F3ho) A3
o, AZ7IZE Bt AR $F FE AE ZI1FA

9 BEE%)E HERAAH.

SRR (%) = [(E7 A EF FA(9))271 7A@

3) EHSM(CIE color values)

AEE 5x5 emZ Hedlal AAEUE Zeldgd Y
(Clean wrap, Cleanwrap Co., LTD, Korea)® 2 X33} T}
+ chroma meter(CR-400, Konica Minolta Sensing, Inc.,
Japan)E ©]-8-3}4] L'(lightness), a'(redness), b’(yellowness),
C’(chroma=[a"*+b"?]"?), h°(hue-angle=tan'[b’/a"]}S &33}
ot o|uf calibrate plate®] illuminant C&= Y=93.6, x=0.3134,

y=0.31940]%1T}.

4) TBARS(2-Thiobarbituric acid reactive substances)

Sinnhuber2} Yu(1977)2] WHHE- o7t =48t AAEHY
o, A5 FEFE=E 532 nmollA] UV-vis spectrophotometer
(UV-mini-1240, Shimadzu, Japan)Z Z33}$3t}h. TBARS
= A& 1kgd mg MA(malonaldehyde)Z ARE3F T

5) Rl =4
A EFZEL Folch 5(1957)) ol o3 23 &

< AOAC(1995)2] ol 2]3) fatty acid methyl esters}
A7) T Geol 8] suke Basigon, 717ke] fatty
acid methyl ester standard=-(Sigma-Aldrich Co., St. Louis,
MO, USA)9] retention time?} Blndle] A3t} o|uf
GCol #4 &1& Table 17+ 2t}

(meat color), "H=-% (marbling score), E&3 7]& % (overall

Table 1. Conditions for gas chromatography for fatty acid

analysis
Instrumentation
Intet Split/splitless
Detector FID
Chromatographic system Sgie)nt 6890N (Agilent technologies,

Agilent 7683 (Agilent technologies, USA)
HP-Innowax (30 m lengthx0.32 mm
idx0.25 pm film thickness,

J & W Scientific, USA)

Experimental conditions GC/FID

Automatic sampler
Column

Inlet temperature 220°C
Injection volume . 1uL
Split ratio 10:1
Carrier Helium, 1 mL/min constant flow
Oven temperature 150°C for 1°C/min
150-200°C at 15°C/min
200-250°C at 3°C/min, 250°C for 5 min
Detector temperature 275°C
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liking)2} 718-5-2] Bl(taste), =1|(flavor), F2 7 (texture),
EA (juiciness), F3F4 7)F T (overall liking)E FA}s}
At F5HAY H2E 98H(9-point hedonic scales)ell &
3 At o, <ol Etextremely like)'S 9%, “X
% (moderately like) 2 53, “o}F & THextremely unlike)”
E 177 A3APtt AEE JIE 2em, AR 4cem, T
0.5 cm=Z A3ty 7148 AxFeke|HM(1G-5574, Inggo,
Korea) 2 3§ 403 &% 7}g3te] 7] 415-9] Hog-=2
EE 74°C7F B vy oA WA

7) SAX

A A= SAS(1999) program®] GLM(General Linear
Model)ell whe} 22]&=om, b M3l Fo4 HF
< Y3 BAHEAS AAI3E F Duncan's multiple range
test2 2l xolE AF3AH

2% o

THMA o AU R R

AASHA L AFE A =85S vlug A9s
Table 29} 2t} Algo AL x| e} ABAF Hito] 7
Zt 1143 kg 653kgQ 2 & AolE K| wlitel =4
F= AMSHAE 49.00 kgl 2 JNHE A9 88.67 kg
Bt} #x5 2polrl YATHp<0.05). A&-& w3 S
A7} 75.00%2 N EEE SR 77.55%R T el
A JERGTHp<0.05). TA FANA F FF Tl £
ARG ztole gLt 019} 2 A= AAAF] 75.96
kg?l AHEH A EAFH AFEo] 54.96 ket 72.32%
2 96.54~103.13 kg2l W2E A (DurocxDuroc, Landrace
xLandrace, YorkshirexYorkshire, LandracexYorkshirexDuroc)

o) 72.24~77.57 keF 74.65~75.87%H T} fro|Fom vk

rok

j“,

==

Table 2. Comparison of the carcass traits and proximate
composition of Korean native black pork and mod-
ern genotype pork

Treatments
Items
KNPV MGP?

Carcass traits

Carcass weight (kg) 49.00£3.61° 88.67+2.08°

Dressing percentage (%)  75.00£0.37° 77.55+0.31*

Backfat thickness (mm) 25.00+7.00 21.33+4.62
Proximate composition (%) '

Moisture 72.08+0.93° 73.48+0.31°

Crude fat 3.71£1.86° 2.20+£0.40°

Crude protein 23.27+0.86 23.38+1.32

Crude ash 0.94+0.09 0.94+0.11

*> Means in same row with different superscripts are significantly
different (p<0.05).
DKorean native black pork. ¥ Modern genotype pork.

th= Choi 5(2005)8] X9} fAEH AeS BTk
AAWESHA LT NFF A ANt Fs Bl
S ko) glojA AHSHASC] 72.08%= NEF H
A52] 73.48%HT} FFH o R WL o (p<0.05) AW
ke SR S0] 3.71%= MEE HAS2) 2.20%
B} FolFo EA Vel THp<0.05). SFA 2,
%235 FFglMe F F5 A KA Aol vE
URA] 2k9kth. Lee 52005y AAIAFC] 75 kgl A=
HA] AESo] 105 kg MFF HA AAS(Landrace
xYorkshire)2 Ut} ZAF, Zebid o] 9ot 71,
235 e Ity BuElgon, Choi (2005
AR A Z0] 75.96 kgl ANeSHH A0 96.54~103.13 kel
AEE AGAGHT 224, 238 o] H9kot ¢
Bozohlg stk volthy W gl B AAde
TR ZA oA o3t R fAKS AR B
A7) wEol Moz A SEAFo] NFF HASE.
U 2 2 e e R SRR 7okl et

pH ¥ ERIZt2ke| Wl

AANEA AR NFE HASY sieF $EF pHE
v 3 A¥h= Fig. 13 20 A% 5972 A A
S2] pHe 5.74, 5.80, 5.61= M H1]8-2] pH 5.68,
571, 5.6280}F folF o0& EA WERL O W(p<0.05), A%
7ol e AMNESHASH NFE HRSo] A2 5689 5.66
o7 Fo#HQ oyt Holx| sttt o|qF A= A
AlAFo] 7596 kgQl AAZHHAE0] 102.07 keQl NEE
) ]%-(Landracex YorkshirexDuroc) 2.T}  pH7} EUthe=
Choi 5(2005)2] B9} UAeh= HFS B ot AA|
AFo] 75ke ARMZEHAFO] 116 kgd]l BEH O)JASR
T} pH/F WITHE Jin 5(20012)2) 2319} AHke At

W AR B EPAEE B A Aol
838, 10.12, 11.16%=% =% HAS2 11.05, 12.93,
13.60%2t}F Freld oz A e O (p<0.05), F 5
25 AG 270l Hlg)] 784 FolHoR SR &
JTHp<0.05). °= 317]9] pH7t H&FE Hydo] £T
= Hamm(1982)2) R 1.9} 11719 2 717ke] S7kgol ot
g2} =g7gEs Z713 = Lopez-Bote®} Warriss(1988)<]
Bt 9x)Ehe A3t w3 B Agdde =5, 0
FRE| A0 & B89 SR70] 1792.80%%ATHE
Channon 5(2004)°] BuRtt 2 vj oo 2 =7 et
U YEog Qs 1v)e] Bado] 48] gt A
S Hod F) oA Wl o3 17]9] Byge] 3
Adhe olfis d2AAo] T F4=o] actomyosin
filament® F-A3H= myosin®] FZE 33 A] 7] (Penny,
1974), myosin £2}2] dimer, trimer 5©] polymer JE|E
299 % o] S8BT 298] EolthAnderson
and Ravesi, 1970; Jiang and Lee, 1985).
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Fig. 1. Comparison of the pH value and drip loss of Korean native black pork and modern genotype pork during refrigerated
storage after thawing. KNP and MGP: The same as in Table 2.

TBARS X EHSAo| M3} «

SEAIZ AS A ST AT HAS I AGF
TBARSE H|w 3l A3+ Fig. 29} 2ok AR 0, 24 <)
o] ANYEH A2 TBARSE 0.12, 0.16 mg MA/kgo|Qd
I, NEE A8 0.11, 0.14 mg MAkge B 5 EZ 7}
o fF93<l Aolg HolA eyt 18 5, 7dol= Al
B x)50] 0.25, 0.33 mg MAkgO.E NEE H 2|89
0.22, 028 mg MA/kgHt} FoFo 2 w4 Yeldthp<
0.05). A&717k] wkE TBARSY ®idE= T FF 2% A
2R E fFoFoR FIFEATHp<0.05). ¥ ATAY
= WAAR7IZ EF AASH A S Ao}
NEE =iA] Al-A-S-(Landracex Yorkshire i} ZJTH= Lee
F(2005)] B9} YX|sh= AeE HATE A RS
o] APikaly} FHREths 2R Al tg) &
glou NS HASED 2 o] fodom &
UTH= Table 298] AR v|Fo] Kol xubghare] jo]7}

037
5 —— KNP 1
2 031 = NGP
o
x
= 025
N
=
0.19
(o))
=
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Fig. 2. Comparison of the TBARS value of Korean native
black pork and modern genotype pork during refrig-
erated storage after thawing. KNP and MGP: The same
as in Table 2. V2-Thiobarbituric acid reactive substances.
DMalonaldehyde.

Atz olojd 4= Jloke 7Fe S ARl Y &
3l Lee 5(2005)2] AgolA A ARSI MNEF Al
&2 TBARSZ} =3, I 404 A% 794l 24z}
0.40, 0.40 mg MA/kg® 2 Z7}3l5vla B HAed, 2
AFA7= Davidkova®} Khan(1967)2] BHite}l o] WE
Fo= ARkt Alg oyt Lee 5(2005)2] HaiHth
Zolol AN B AFe] AFLEE Lee 5(2005)2] 4
PERARG ¥ 2°co]a WE 7o) IEE &%) W
Foll & zolE HolA| Ltriar whE).

AANEHNA &3 A HAF] ST ¥FF I9
AL vwg A= Table 33} 2oh L'ghe AA7|7
o} AFNE=NR]So] 48.11, 49.43, 50.18, 50.022 JNFE =)
282 50.62, 52.06, 53.11, 53.36 Tt f-ejF o= A 1}
ERgEo ¥ (p<0.05), h° gt 3 AF7IRE B3 AP SHAS
o] 3922, 40.73, 41.00, 41.88% 7NFE HRA|S9] 4835,
49.85, 49.95, 50.775.0) fojF o2 v VJERITHp<0.05).
gy al, b, C BEE ARV S ASSHR S0l
NeE HASGED foFor A Jepdt) uetA 3
5 AHSHREY ZESALE AFTRIFAE NFE
E&o Hlg) AR AL Hu LS & F Utk o
g A= ASHRA AESo] BAAGIIRE B NF
% %] #™S(Landracex Yorkshire) 2t} & a’ gkt &
2 L', h°3EE 7HRTRE Lee 5(2005)9) Halel Y3 7
e Jepliglon, Ws 2 sisoE 1] Wao]
A& (Berry, 1990)= B-eti B AP AN A3
PR §o] $53 FAS Kol For) IukHoz S
2BRMEC] A8 Al F23 FFE vRA Hed)
(Faustman and Cassens, 1990), &3 213t |2l S-5 2] S-0]
NFE AASHG AvAEY] v 87 Foge 7]
21k =

offt fo

Xkt =
ANEAAST AFS HA%E) AP 292 Ml
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Table 3. Comparison of the CIE values of Korean native
black pork and modern genotype pork during
refrigerated storage after thawing

Storage Treatments
Ttems
days KNPV MGP?
0 48.11+2.85° 50.62+3.21°
L 2 49.4343.13° 52.06x3.442
(Lightness) 5 50.18+3.18" 53.1123.47°
7 50.02+2.96" 53.36:+3.94
0 11.05+1.52° 6.29+0.71%
a' 2 10.95+1.67° 6.18+0.64°
(Redness) 5 10.70+1.39* 6.09£0.51°
7 10.41£1.20* 5.90+0.69"
0 9.01+1.132 7.07+0.80°
b* 2 942+1.37% 7.36+0.92b
(Yellowness) 5 9.32+1.37° 7.30£1.06°
7 9.34+1.20° 7.27£1.05°
0 14.26+1.86° 9.48+0.89°
c 2 14.4542.122 9.63+0.93%
(Chroma) 5 14.20+1.90° 9.53+0.94°
7 13.99+1.65% 9.38+1.09°
0 3922+1.34%8  48.35+361°
h° 2 40.73£1.68*  49.85+3.73%
(Hue-angle) 5 41.00=1.81%%  49.95+428°
7 41.88+1.64%  50.77£3.88*

*> Means in same row with different superscripts are significantly
different (p<0.05).
AB Means in same column with different superscripts are signifi-
cantly different (p<0.05).
") The same as in Table 2.

Av= Table 494 2th. FF3 BARIO] A1H EFA
71 Bol e Ak palmitic acid®} oleic acid= A
5 AR Fearol ANSHAZ B 71.55%, AFF
HAF B 6821%F AL Utk ole} e A
£ olgg|olal 29| Casertana®} Mora Romagnola =5
o] Ztz} 67.0 ¥ 67.41%= A (= B -FARSH
FZS BYA|9kFortina et al, 2005), Jin F(2001a)2] 3
19} S Hxle] 240 27 2527 B 26.13%%
£ BHiuee= dA3 2polE HT Myristic acid(C14:0),
gamma-linolenic acid(C18:3n6), linolenic acid(C18:3n3),
cis-5,8,11,14,17-eicosapentaenoic acid(C20:5n3)= A #S-5)
A go] 27+ 130, 0.05, 0.24, 0.03%=2 NFE RS2
1.47, 0.09, 0.56, 0.09%X T} o)A o2 B Veytt
(p<0.05). AT 1 9] AW4HEF SFA, UFA 2 UFA/
SFA, MUFA/SFA, PUFA/SFASI = 5 Z= 7o) 93
91 Rol7} LERIA Ytk Tin SQ001b)e ARG
So] A=go| g R} Y2 oleic acid(C18:1n9), linoleic
acid(C18:2n6)2} 3= linolenic acid(C18:3n3)E 7Tkl
B3g WP, Lee 52005y AL A-AES] MAFE
AAE-S-(Landracex Yorkshire)H T} 32 stearic acid(C18:0)

Table 4, Comparison of the fatty acid composition of Korean
native black pork and modern genotype pork

Treatments
Items
KNpY MGP?
C14:0 (Myristic acid) 1.30+0.02° 1.47£0.072
C16:0 (Palmitic acid) 25.19+0.83  25.15+0.66
C16:1n7 (Palmitoleic acid) 3.93+0.16 3.68+0.32
C18:0 (Stearic acid) 11.54+2.71 11.36+0.85
C18:1n9 (Oleic acid) 46.36£2.96  43.06+2.60
C18:1n7 (trans-Vaccenic acid) 1.01£1.43 1.13£1.57
C18:2n6 (Linoleic acid) 8.15+1.03 10.98+2.67
C18:3n6 (gamma-linolenic acid) 0.05+0.01° 0.09+0.01*
C18:3n3 (Linolenic acid) 0.24+0.03° 0.56+0.12%
C20:1n9 (cis-11-Eicosenoic acid) 0.56+0.11 0.64+0.12
C20:4n6 (Arachidonic acid) 1.25+0.77 1.26+0.39
C20:5n3 (C{S-S,E?,l1,14,17-Elcosa- 0.0320.01° 0.09£0.02°
pentaenoic acid)
C22:4n6 (cis.-7,l(.),13,16-D0c0- 0.1740.08 0.1920.05
satetraenoic acid)
2 ig- - -
C22:5n3 (czs. 7,19,13,16,19 Docos 0.10+0.05 0.20£0.07
apentaenoic acid)
€22:6n3 (cis4,7,10,13,16,1- 0.12£0.05  0.14+0.04
Docosahexaenoic acid)
Total 100.00 100.00
SFAY 38.03£3.23  37.98+1.59
UFAY 61.97£3.24  62.02+1.61
Total 100.00 100.00
UFA/SFA 1.64£0.22 1.64+0.11
MUFA®/SFA 1.370.17 1.28+0.03
PUFA®/SFA 0.27£0.07 0.36+0.10
*b Means in same row with different superscripts are significantly
different (p<0.05).

12 The same as in Table 2.

3 Saturated fatty acid.

# Unsaturated fatty acid.

3 Monounsaturated fatty acid.
% Polyunsaturated fatty acid.

o} EA S MR S & 97 At V)
F Ry Uh Jolg HQl AL Ason At =
Aol Ame) HhEel FE e FE1T AR wiold)

Ak 248 3719 A
235 FoiEA FFE 7AH, 2Rl T1eATE
WA #Ho] A7) wiitel] W ola AA Al
stk ddtEn

MMED 7IgKe| HsZAL (I

AN S A AFE XS dEAEE vlagk 4
1= Table 59 T} BI7FE89] WegAtlMe A=
G Lo| A FEA rEwdA A2 8273 8074
o7 5673 53349 JMFE HASHT} {FoHoR F
A GeRdThp<0.05). AHEEE T FF el oAl A
ol UElA @gkout AEHASo] T A
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Table 5. Comparison of the sensory evaluation of Korean
native black pork and modern genotype pork

Treatments
Sensory evaluation®
KNPV MGP?
Raw meat
Meat color 8.27+0.46° 5.67+0.49°
Marbling score 7.47£1.19 6.93+£0.96
Overall liking 8.07+0.70° 5.33+0.49°
Cooked meat
Taste 8.07+£0.46° 6.00+0.53°
Flavour 7.87+0.52 6.13£0.52°
Texture 7.60+0.51° 6.07£0.80°
Juiciness 7.20+0.77 6.87+0.83
Qverall liking 7.67+0.62° 6.33+0.49°
“b Means in same row with different superscripts are significantly
different (p<0.05).

ID The same as in Table 2.
% 9_point hedonic scales: 9=Extremely like, 5=normally like, and
1=extremely unlike.

o o Agks Jehith 71889 FeaANE A
HERZo] o, Fv), 2R3, FHF 7sEAAA Az
8.07, 7.87, 7.60, 7.674 2% MEFEE HAS-2] 6.00, 6.13,
6.07, 6.338RT} feldo R FA UERITHp<0.05). o)
3 Avls APPSR So] B o] SR} AR &
A vEY, FFE 7% 71ESe] F1, T84 Vs
=7t EUTHE Jin $(2001b)9) Bast {ARSHAT

Q OfF
£ =

B dA7s s WA ANZHASH NEE =
A&e] $2L wmatozA PSR G| NS 7=
Agg ANSA AANBRT. BAAFC] 653 ke A
B2 ANE 559 1143kgd) MFEE =HA AME
(Landracex YorkshirexDuroc) 552} S4(M. longissimusyS
-80°Col A 170 Bt W dEd F 220.3°ColN 7
o =< ARslg 2AFTT AS5EE AHSEHAT A
g HA R EATHp<0.05). ARVIEAN FE e
AREZH A o) MNFF AR EhARHp<0.05), &
Aut e =THp<0.05). pHE AWSHASo] 2
5A71R] EoH (p<0.05), ERREL AP SRR Go] A
A7 B9 EUTHp<0.05). TBARSE AE == g0] A
2 5YRE FoHom EUTHp<0.05). BHSA A%
712 B¢ LY, he grollA AsiEsiAEo] Wakow (p<0.05),
a’, b, C" FolME EATHp<0.05). ApPAL 9L myristic
acid, gamma-linolenic acid, linolenic acid, cis-5,8,11,14,17-
eicosapentaenoic acidolA] AWSHASo] NHF HAS
BT} RO (p<0.05), AAEF 715 B 7sw
= AREERSo] EUTHp<0.05). WA A SHAS

° AU PAGEY FE D A% RIS Faol
Ym ARE A FAHAAT, 2AT Heo] ¥
1 ngE, BA 715 R Age] $aich

#Atel 2
B ATE 200435 FEY - sH7IsdAEY /7
2l

o2 7)1&7Ne AT (102039-03-3- SBO10)E -+
FATe] Yol oo AE =HUT

o
o
ro

a

1. Anderson, M. L. and Ravesi, L. (1970) On the nature of the
association of protein in frozen stored cod muscle. J. Food
Sci. 35, 551.

2. AOAC (1995) Official methods of analysis, 16th ed., Associ-
ation of Official Analytical Chemists, Washington, DC,
USA.

3. Awad, A., Powrie, W. D., and Fennema, O. (1968) Chemical
deterioration of frozen muscle. J. Food Sci. 33, 227-234.

4. Berry, B. W. (1990) Changes in quality of all-beef and soy-
extracted, patties as influenced by freezing rate, frozen stor-
age temperature, and storage time. J. Food Sci. 4, 893.

5. Channon, H. A., Kerr, M. G., and Walker, P. J. (2004) Effect
of Duroc content, sex and ageing period on meat and eating
quality attributes of pork loin. Meat Sci. 66, 881-888.

6. Choi, Y. S., Park, B. Y., Lee, J. M., and Lee, S. K. (2005)
Comparison of carcass and meat quality characteristics
between Korean native black pigs and commercial crossbred
pigs. Kor. J. Food Sci. Ani. Resour. 25, 322-327.

7. Davidkova, E. and Khan, A. W. (1967) Changes in lipid com-
position of chicken muscle during frozen storage. J. Food
Sci. 32, 35.

8. Faustman, C. and Cassens, R. G. (1990) The biochemical
basis for discoloration in meat: a review. J. Muscle Foods 1,
217-243.

9. Folch, J. M., Lees, M., and Stanley, G. H. S. (1957) A simple
method for the isolation and purification and total lipids from
animal tissues. J. Biol. Chem. 226, 497-509.

10. Fortina, R., Barbera, S., Lussiana, C., Mimosi, A., Tassone,
S., Rossi, A., and Zanardi. E. (2005) Performances and meat
quality of two Italian pig breeds fed diets for commercial
hybrids. Meat Sci. 71, 713-718.

11. Hamm, R. (1982) Uber das Wasserbindungsvermodgen des
Fleisches. Fleischerei 33, 590-599.

12. Honikel, K. O. (1998) Reference methods for the assessment
of physical characteristics of meat. Meat Sci. 49, 447-457.

13. Jeremiah, L. E. (1980) Effect of frozen storage and protective
wrap upon the cooking losses, palatability and rancidity of
fresh and cured pork cuts. J. Food Sci. 45, 187.

14. Jiang, S. T. and Lee, T. C. (1985) Changes in free amino acid
and protein denaturation of fish muscle during frozen stor-
age. J. Agric. Food Chem. 33, 839-844.

15. Jin, S. K., Kim, C. W., Song, Y. M., Jang, W. H., Kim, Y. B,,



s

ol

L
é{x

ol
.|

AR THSERISD WS siXigel EEH|W 7

16.

17.

18.

19.

20.

21.

22.

23.

24.

Yeo, J. S., Kim, J. W,, and Kang, K. H. (2001a) Physico-
chemical characteristics of longissimus muscle between the
Korean native pig and Landrace. Kor. J. Food Sci. Ani.
Resour. 21, 142-148.

Jin, §. K., Kim, C. W,, Song, Y. M., Kwon, E. J., Hwang, S.
S.,Jang, W.H., Park, Y. A., Cho, K. K., and Lee, J. I. (2001b)
Physicochemical characteristics of longissimus muscle
between the Korean native pig and Landrace. Kor J. Food
Sci. Ani. Resour. 21, 183-191.

Jul, M. (1984) The quality of frozen foods. Academic Press,
Inc., Orlande, FL.

Jung, 1. C. and Moon, Y. H. (1995) Changes in physico-chem-
ical properties and palatability during refrigerated storage
after thawing of imported frozen beef tenderloin. Kor J.
Food Sci. Resour: 15, 156-162.

Kang, S. M. (2006) Studies on the quality characteristics of
Korean native black pork during aging. M. A. thesis, Kang-
won National Univ., Chuncheon, Korea.

Kim, C. ], Lee, C. H., Min, S. G, Jo, I. K., Kim, E. H., Lee,
C.H.,, Lee, E. 8., and Jeong, J. Y. (1997) Studies on physico-
chemical characteristics of beef muscle as influenced by
freezing rates. Kor. J. Food Sci. Ani. Resour. 17, 171-177.
Kim, C.J, Lee, C. H., Lee, E. S., Ma, K. J., Song, M. S., Cho,
J. K., and Kang, J. O. (1998) Studies on physico-chemical
characteristics of frozen beef at as influenced by thawing
rates. Kor. J. Food Sci. Ani. Resour 18, 142-148.

Kim, M. 8., Jung, L. C., and Moon, Y. H. (2000) Comparison
of palatability of frozen beef and vacuum chilled beef during
storage period. Kor. J. Food Sci. Ani. Resour. 20, 192-198.
Kim, Y. H., Yang, S. Y., and Lee, M. H. (1990) Quality
changes of thawed porcine meat on the thawing methods.
Kor. J. Food Sci. Technol. 22, 123-128.

Kropf, D. H. and Bowers, J. A. (1992) Meat and meat prod-
ucts. In: Food theory and applications. Bowers. (ed), Mac-

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

millan Publishing Company, NY, USA.

Lee, S. K., Ju, M. K., Kim, Y. S., Kang, S. M., and Choi, Y. S.
(2005) Quality comparison between Korean native black
groun pork and modern genotype pork during refrigerated
storage. Kor. J. Food Sci. Ani. Resour. 25, 71-77.
Lopez-Bote, C. and Warriss, P. D. (1988) A note on the rela-
tionships between measures of water holding capacity in the
M. longssimus dorsi and total drip loss from butchered pig
carcasses during storage. Meat Sci. 23, 227-234.

Miller, A. J., Ackerman, S. A., and Palumbo, S. A. (1980)
Effect of frozen storage on functionality of meat for process-
ing. J. Food Sci. 45, 1466-1468.

Moon, Y. H. and Jung, I. C. (1995) Studies on aging indices
ofbeeftenderloin aged 3 after thawing. Kor: J. Food Sci. Ani.
Resour 15, 150-155.

Obugz, E. and Dikeman, M. E. (2003) Effects of cooking beef
muscles from frozen or thawed states on cooking traits and
palatability. Meat Sci. 65, 993-997.

Penny, 1. F. (1974) The effect of freezing on the amount of
drip from meat. In: Meat freezing why and how. Meat
Research Institute, Langford, Bristol, pp. 8.

SAS (1999) SAS/STAT software for PC. Release 8.01, SAS
Institude Inc., Cary, NC, USA.

Sinnhuber, R. O. and Yu, T. C. (1977) The 2-thiobarbituric
acid reaction, an objective measure of the oxidative deterio-
ration occurring in fats and oils. J. Jap. Soc. Fish. Sci. 26,
259-267.

Tomaniak, A., Tyszkiewicz, 1., and Komosa, J. (1998) Cryo-
protectants for frozen red meats. Meat Sci. 50, 365-371.
Winger, R. J. and Fennema, O. (1976) Tenderness and water
holding properties of beef muscle as influenced by freezing
subsequent storage at -3 or 15°C. J. Food Sci. 41, 1443.

(2006. 4. 25. /2007 1. 3. ZHEY)



