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ABSTRACT

This study compared the pork quality and muscle fiber characteristics between the Jeju black pig (JBP) and domesticated pig
breeds, including three-way crossbred (Landrace x Yorkshire x Duroc, LYD), Berkshire (B), Duroc (D), Landrace (L), Meishan (M),
and Yorkshire (Y) pigs. JBP had the lowest carcass weight among the pig breeds (p<0.05) and its NPPC marbling score was
lower than the other domesticated pig breeds (p<0.05), except for M. M had the highest value for backfat thickness among the
pig breeds (p<0.05), whereas its NPPC marbling score was the lowest (p<0.05). The pH values were higher in JBP and B at 45
min and 24 h postmortem, respectively, but LYD and M had the lowest pH values at 45 min and 24 h postmortem, respectively
(p<0.05). M had a higher lightness and lower redness than the other breeds (p<0.05). Moreover, M had the highest drip loss
among the pig breeds (p<0.05), whereas D had the lowest drip loss and the highest redness (p<0.05). In terms of muscle fiber
characteristics, JBP and LYD had the largest type IIB fibers (p<0.05). The fiber number and area composition of type I fibers
were higher in JBP than the others (p<0.05) however type IIA fibers were lowest in JBP among the pig breeds (p<0.05). Overall,
our results indicate that JBP provided better pork quality compared with M, but the carcass trait and pork quality of JBP were
not better than LYD and D, respectively.
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3, U AHAE0] =2 MFEE YehE EE 5 sue
A4 M wggow P gy olg¥u Y EES A FHAE = F Utk AlY SHAE B ANEE AdEs
Landrace, Yorkshire 2 Duroc £< wgsto] Aakeh Adugz ool 2o AF e, At SE, A S=A, o= S=A
(LYD)o.&2 the wgso vls) Agsnr iz, & e 2 2§ A 502 EeAed (Yang 5, 2005), 149 #4
Mg =& AL 7ML itk (Hong 5, 2001; Jin %5, 2006; S73= 7HAaL 2&01 AR|AFEO] Wol Az EA|NE, A= A= Als
Oh 5, 2008). —Lelv} Hek9le] FA/NFoE Q3] PSE (pale, = A& ETE =8 o] golAle dAs 7 9l
soft, exudative) &3 22 o4& WS il §H) A3 Fo  Th(Moon, 2004). AFA G A E =4 F A= 2
2 93 AL Tz 9 wgEe] digt #ale] molxm gk Bo] Bo] Mushs EHoR AxHoz {EHI glEH, 2012
Kang 5 (2011) o] Bad tobs dix) 58 $2548 | 8 &2 78,1049 A7 =593, ol = F =5
Hluslel 2 wiE A 2 A T 5.54%9 FEo|T (FHEAHG RS, 2013). 1Y o]F
22 ANEGoH, Oh 5(2008)2 ZRESR AHRY 7|5k  SEA gFES £ A SHAF obd wRE s SHA vt
7} =3 §48A0] Holdt Berkshire ¢ £8 =024 &  FE5 o|Eth o|HH AFA A A= NF A} ofw g
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o}t dE 59 AsiA e} N =4 4 %Q E4 H]
A (Choi 5, 2005), AWHA ST L o] w2 SHEA
(Cho 5, 2007a; 2007b), AW=HA] At 24 (Kim 5,

2009), Alef=h#1¢2k Landrace w3d=9] F4 54 #3k A4 (Jin
5, 2005; Kim §, 2013) 5] 9l
A A Al EES S QusiAsie] usE 9
3to] =8 Moon (2004) ¥ Yang %5 (2005)¢] Bz} Hitolc},
ol AT AF S Fdo] fEuetly AAHeR fE
H3L 9l LYDE MIEE g Hx) FEke A4l #4 v
= YA

webA Al AT AN AdEE AT N FHA
7F el B f+Eal ol vheket E59] six|e} njaLsto]
ZIAA zo)= gLo]o]__l_;]_ shaac) mEdk 2AS EAL TAEA
3 FASA wg 2dE AAE dEhed Ryust Kim,
2005), A5 N Sk v E53e] §2454 Aol wF
Apolep @ o 54 Aoz AdE 4 e Aok
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Berkshire (101),
(110%) et Yorkshire (687)E ]
ZAoA =% F 45849 542 pHE FAIAL
é A A AR A 2 EAS, SAY A,
marbling score (NPPC, 2002)& 433tk Wa4AE & 5

& sl SEEHE 28I

=
o]

N

w Al ARE WA T AF NE SR AlF A6l
=8 HF SHA 30255 ol&asiaL, bE HA FEe AF
A& AGT =l 6710 Bl =5¥ AHLudE LYD,
Duroc (211%), Landrace (80),
£33tk (Table 1). ZE
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Table 1. Number of pigs by breed
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T ¥ 458 B A2 (longissimus  m., 8™ thoracic
vertebrae)1~ 0.5x0.5x 1.0cm 7|2 Adslo] dAAALZ
7bel isopentane®] TZAAIZ] ¥ B A7 —80°Ce] WEaLol
Bl AR 982 mATPase /W (Brooked}t Kaiser,
1970)& ol gstion, 24 EBYS I, 1A 2 1B & Al 7=
ROt dA"E AR onA| Image-Pro Plus
(Media Cybernetics, Silver Spring, MD, USA)E ©]-&3}o] 438

Sl 7 AR oF 60071 AfE EASHITE A BN
W cross-sectional area (im, CSA), fiber number composition

2AbIIT,

H [e]
e

(%) 2 fiber area composition (%)<
3. pH & S
AT pHE &5 § 453

(pH-K21, NWK-Binir GmbH CO., Germany)Z ©]
akglom, S

9 24X 7o ZYZt pH-meter
&3t 34
SATE Adsle] 3087 F7]F0 wEAR
A2 (CR-400, Minolta Co., Japan)E ©]&-3}e] CIE (1986) =
Al BE (L), AAE @%) 2 FAEONE AR ofd A
A= BM FEAT(Y=935, x=03132, y=0.3198)% o]&

ko] BA 5 ARgskolTh
4. B4
Hade] Areg 7t 5 55249 (Drip loss)s ZARIIE
dl, WA 7hEzteke] A5 A7 5eme] o0lE ol&ate] sATE
TdAetA Adsto] ARLE 70TAAA 3083 71§, 7HE A
al,

Az A dE A F AR Pl wEg 2 el
E2 % (%)< Honikel (1987)2] WS o]&313th

A7} (Warner-Bratzler shear force, WBSF)-< Instron (Model
4400, Instron Corp., MA, USA)Z o]&dto] EAagly d9je

Breed Male Female Sum
Jeju black pig (JBP) 156 146 302
Landrace x Yorkshire x Duroc (LYD) 51 50 101
Berkshire (B) 106 105 211
Duroc (D) 42 38 80
Landrace (L) 44 60 104
Meishan (M) 52 58 110
Yorkshire (Y) 36 32 68
Total 487 489 976
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zt A= S
General linear model (GLM) W A, AT B
ZF ¥]al= Duncan®] AW (multlple range test) O & a3}
gtk feFEe 5% o UR sdon, 7+ B4 Angre By
EFOAE YERAIT

AS (SAS 2002) ZR139]
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1. EAHZE, EL

oln

A& = NPPC marbling score

Fig. 1o wehd wpeh o] =45, A% 7 3 NPPC
marbling scoredll X HA| FF7F F24 Aol (p<0 05)E YeRS
o AF i SSA (BP)= 7P B =ATS UehislaL, A
A9l LYDE JBP HU ©AF Hitol ?:%9}9“% ol
Ho|z| g9kt (p>0.05). Yorkshire (Y) 2 Berkshire (B)7} 7F3
ES BATS BAAW 589 £Fle o4 Aole i
(p>0.05). 5AY FAE Meishan (M)°] 7H4 =& 7S el
w, LYDZF 7P v s YERIIEH (p<0.05). JBPE M,
Duroc (D) ¥ Y Hth= AW FA7F ekka LYD Hule &
AT (p<0.05), B 2 Landrace (L)¥R= <)% zol7b 1lch
(p>0.05). Ao FEEE SRIs] flste] ZARE NPPC
marbling scoredlE LYD, D 2 Lo] 7} && 73 yehd ut
W, DE P 9 e Bt (p<0.05). JBPE M E = Ee
e RAAT, M A9 tE EE FFET WS NPPC
marbling scoreE WEMISITH (p<0. 05)

Al SHA FF2 4FE0 2 ATt e AL /KR
glom, o] =YE FEQ D, L, Y 2 AYugE LYDS} H]
(A)

w w ® ®
[ I SO

Carcass weight (kg)

Backfat thickness (mm)

IBP

LYD B D L M Y
Breed

IBP

LYD B
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W= EAFo] Y53 W] (Choi 5, 2005) rqhoﬂ JBPE= 7N
| AEHAE of4 T FERT e BAFS YERE AL

AlEEh SAE A tE FF0l Hlste] Y7L Ao ¢F
& Ao® dEd glov(Jin 5, 2006; Ryu 5, 2008), & A
oAM= Adugel LYD/F 7P e 3 L}Brlﬁﬁi‘:}. D L

Y, B % Hampshire Bt} <A ghgo] &2 S54& L}E‘rlﬁb
t| (Jeremiah 5, 1999; Cameron¥} Enser, 1991; Suzuki
2003), ¥ A7o14= NPPC marbling score’} =& THF 5
FAE M UEoE =& ghs BoFrh 1y LYD=
FAE P AR SuAY SRS P w2 (S Kol
A5 e A v = 492 Alsdrh JBPE LYD B
=2 FAW FA9 w2 NPPC marbhng scores Ho] EA|
g el etk ey JBPy W2 AlREEY =Y A
Wdste] BAIFE wofok SN AFo] ks FAE
+7HKim 5, 2013)3H7] ol AgAA 3 =ASA o
HA e Ak Bl A& oz FaEolol & Fow

O
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2. pH & sM

55 5 455 B 2430l 47 S48 s
Fig. 20 YERHQILE AR 4534 JBP7F 7V & pHE U
J el LYD7}F 7P B 3 BSITH(p<0.05). LS YO ARE
4527 pHAA o4 Apols vehiiA] &A% (p>0.05), B, D
9 M BT foHoR g2 ghs BT (p<0.05). LS xﬂ?ﬁﬂ L}
A el oA AolE BolA] @3t (p>0.05). A
A pHellA= B7F 7HE =2 3hE B3l Mol 7H %% %k
S YeRil ot (p<0.05), JBPE= LYD, D, M3} 94 zo]&

al o1
o
R

BolA| 39t} (p>0.05). pHE AT a4 E dAvkels Hrox)
25o 2y 9 S o) dHe Aol gl dEoF U
A ﬁlﬁ‘r(Homkelﬁr Fischer, 1977; Joo %, 1999; Ryu %,
2005). =5 F we PH 3! }* HF (4A3HA) pHE B3 A5
o] RS "oy 4] gk AN 2Ag thuldo] WAy

NPPC marbling score

TBP

LYD B D L M Y

Breed Breed

Fig. 1. Comparison of carcass weight (A), backfat thickness (B) and NPPC marbling score (C) between Jeju
black pig and domesticated pig breeds. JBP, Jeju black pig; LYD, three-way crossbred pig (Landrace x
Yorkshire x Duroc); B, Berkshire; D, Duroc; L, Landrace; M, Meishan; Y, Yorkshire. Significance (p<0.05)

is indicated by different letters (A-F).
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® pHysun ™ pHyy

1)H45mm
PHay

IBP

LYD B D L M Y

Breed

Fig. 2. Comparison of pH at 45min and 24h post-
mortem between Jeju black pig and domesticated
pig breeds. JBP, Jeju black pig; LYD, three-way
crossbred pig (Landrace x Yorkshire x Duroc); B,
Berkshire; D, Duroc; L, Landrace; M, Meishan;
Y, Yorkshire. Significance (p<0.05) is indicated
by different letters (A-D and a-d for pH 45min

and 24h postmortem, respectively).

ZIAIA PSE (pale, soft, exudative)§7} 22 o] 4&& A
E}(Joo %, 1999; Ryu 5, 2005). ¥ 1704 JBPE AFF- 45H

hin
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o AREOIAL ok S| FHAle| digh
Aow Aln¥rh

3, Table 29] Yeh SA0A Mo] 7} =&

& UERARIAL B7F 7P B Leghs Etﬂﬁ’iﬂr(pm 05). B
M2 Aot ymA] FF1b= LA
29k} (p>0.05). A% (a*)ol = D7}
wbE AT (¥l ME  JBP7E 7R
(p<0.05). Joo 5(1999)& L* ko] 50
51913l 4381} wrow DFD (dark, firm, dry)§2o2 o7

FH4 d

ol M= EE F5 L* gto] 433} 50 Atolo] 23k 1
2y M9 79 L* ko] 49,5602 thae 2 g BE, Fig
2004 HoJE 7P e 2430 pHOLE gl s Zlo® A}
Sk v BE 24A17H pHZE 7HE =S ks B F0E,

L* gl M 718 v ghs YERflo] AR pHZF S419) L7} o)
S A A AS AT 5 Uik A SEAE L, D,
Y % LYD Et} E& a* g& vehlle §A4¢] Jort(Park 5,
2007; Choi %, 2005), JBPE= |Eo® Qlato] Q3|7 a* ghol
0E FEH e A9E 2o FAth

Aol =& pHE YERN oL 2447 40ll= B 2 L Bt} y&
e HSL(p<0.05), B % L& A9 t& F5h= o4 A Y S50% B /HE9AES 2AKe] g96kdlan, 1 A
o]Z YehiA eoith(p>0.05). U JBPY] 244704 pH7F A & Table 3o YeRNSITE SELE Mo| 6.13%=2 7F =2
A5 FEs HERIAY b FERT 2 pH HM3E HolT %k~ UERaL, B % D7F BF 2.29%E 7R B ghe Bt
Table 2. Comparison of meat color between Jeju black pig and domesticated pig breeds
Breed
JBP LYD B D L M Y
Lightness (L*) 46.53" 46.82" 44.39° 46.39" 46.65" 49.56" 45.76"
& 0.22) (0.36) 0.22) (0.27) (0.42) (0.32) (0.35)
Redness (a¥) 6.83° 7.06"° 6.98" 7.76" 7.35"%¢ 6.70° 7.56""
(0.07) (0.12) (0.08) (0.18) (0.17) (0.12) (0.15)
Yellowness (b%) 3.23" 2.78° 2.14° 2.99"" 2.75° 3.03"" 2.65"
(0.08) (0.10) (0.05) (0.10) (0.13) (0.09) (0.11)
Data are means (SE).
*P means with different superscripts in the same row are significantly different (p<0.05).
Table 3. Comparison of water-holding capacity between Jeju black pig and domesticated pig breeds
Breed
JBP LYD B D L M Y
Drip loss (%) 3.09% 3.53° 2.29° 2.29° 273 6.13* 275
P ° (0.10) (0.21) (0.10) (0.22) (0.23) (0.20) (0.22)
Cooking loss (%) 27.65" 23.39° 26.00" 26.06" 26.53" 26.06" 25.98"
g o 0.23) (0.85) 0.32) (0.64) (0.68) (0.47) (0.68)

Data are means (SE).
A-D

means with different superscripts in the same row are significantly different (p<0.05).
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(p<0.05). ¥Hd 7FEAFS LYD7} 2339%2 71 @2 e B 48 X
0411—017@<0 05) LYDZ Al9)s Urix] FE7E §94 o] £ 4 | il

2 e 99t (pu005). Mol HEF fEES depel 2
E?“ﬁ"&] V¢ %X] %ot ASR AlEH™ JBPE M ¥ LYD t ; - BC c .
$OB B SEUUS vEhiglont AR wdlel niEe
Uehd Aoz AmH Choi 5 (2005)0] A Esi#E= D, L, Ej“’

2 LYD ¥%F Hrl B5do] 24 vy Rusigld, B d F 3
oA IBPE D MUE u4Eo] BT LY ¥ LYDSH: £ 5 |

14 AolZ kA okt =

A, A%E Fig. 39 YeERd wieg} o] WBSFE #%7 Wl JBP  LYD B D L M Y

£ AAsEd, Y78 7P = 3S dEkd 9bE D 9 Mo| 7} Breed

F SRS e B9l (p<0.05). JBP: Y HUk= B2 g WOF Fig. 3. Comparison of Warner-Bratzler shear force
Ao (p<0.05), WA FEE FAAQ Aolrh gldith(p> between Jeju black pig and domesticated pig
0.05). A S==} FUo] = A iR <ke] A} vlao breeds. JBP, Jeju black pig; LYD, three-way
A oPtE Ajol= VERRA] @gkthal Bad Choi 5 (2005)¢] 1B crossbred pig (Landrace x Yorkshire x Duroc); B,
79} o] B AToME YE A9e Unx] TE2L BT s Berkshire; .D, Dl.,II‘OFJE L, Landrace; M !\/Ie!shan;
291791 JBPS} S92 FJol7} 1= WBSF 3he Hol, ddwe] 9 :)( ;(.?frksmtrel. ttSlgmjz‘cgnce (p<0.05) is indicated
o 1BP] YE AGF 0 5 2 Ao} g AL Bl Y different letters (A-C).

31tk 7} E3d 2% B4 vuE 244 B9 9 (cross-

sectional area, CSA), 44 24 (fiber number composition,
4. ZMS EM FNC) 2 WA zA (fiber area composition, FAC)& #48lo] &
3t om, 1 AFE Table 40 YeRSITE 4 EFYE 27

Table 4. Comparison of muscle fiber characteristics between Jeju black pig and domesticated pig breeds

Breed
JBP LYD B D L M Y

Cross-sectional area (1m’)

Tvoe | 3397°%¢ 4135* 3563° 2933°¢ 3290°%¢ 2301° 32895%¢
yp (213.2) (265.0) (84.52) (142.8) (175.5) (47.8) (212.3)
Tvoe 1A 295748 32534 291248 292048 2699° 2149¢ 27248
yp (164.9) (233.8) (54.72) (181.3) (123.6) (53.4) (120.7)
— 5684 5930* 4672" 46718 4779% 3937¢ 4865°
yp (263.4) (324.9) (79.2) (185.8) (195.7) (83.8) (169.7)
Fiber number composition (%)

Tvoe | 15.79* 11418 7.93¢ 14.324 10.65° 10.53% 10.77°
yp (1.35) (1.12) 0.37) (1.14) (1.05) (0.49) (0.89)
Tyve [IA 931" 14.58" 12.93* 13.27* 13.43" 13.17% 14.49*
yp (0.71) (1.04) (0.41) (0.86) (0.89) (0.47) (0.78)
Tvoe IIB 74.90%¢ 74.01%¢ 79.14* 72.40¢ 75.9248¢ 76.30"8 74.735¢
yp (1.36) (1.78) (0.49) (1.27) (1.38) (0.65) (1.22)
Fiber area composition (%)

Tvoe | 12.29% 8.73"%¢ 6.59° 9.97° 7.84° 6.82° 7.89P
yp (0.67) (0.78) 0.31) (0.75) (0.78) (0.31) (0.67)
Tvoe IIA 5.07° 8.80* 8.67" 9.09* 8.49" 8.01" 9.46"
yp 0.27) 0.71) (0.28) (0.57) (0.63) (0.31) (0.56)
Tvoe 1B 84.05* 82.47"® 84.73* 80.94° 83.68" 85.17% 82.65"°
yp (0.90) (1.25) (0.39) (0.82) (0.97) (0.44) (0.95)

Data are means (SE).

*P means with different superscripts in the same row are significantly different (p<0.05).
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2 YehlEs CSAE 404 B9 I A 2 IIB 2% LYD7} 7}
A =0 7k Ve v, M BE ERJo|A] 71 2 CSAE
%A (p<0.05). JBP:= EtY] I°] CSAZF LYD Hu} Agks #
Uz TIA 2 1B EFY> LYDSF #2%9l AJo|& Hox] gt
o} (p>0.05). JBP= FNCoIA| EFY] 1o] Do} 34 718 =2 #&
Hel vk, By HAE 7H w2 3s YERIITH (p<0.05). 18
U B9 1B+ B R4 ¥ 3& B30y (p<0.05), BE A%
2 FE9e oA akelg vEhAl &9kt (p>0.05). JBP=
FACOIAE ERR) 10] 1229%2 7H¢ =2 ks B33, By 1A
= FNC9} vV g2 F3HY f9¥oz e 78 e
WATH(p<0.05). B TTAS] FNC % FACE JBPE A9J3 y
A FET KA AelE YERAL 9kt (p>0.05). EFS) 1B
FACE Do] 7P w2 @& ®3lov DS Alee YA 5353
o= oA Aolg YERIA Fdkth(p>0.05). Al A7

24 wA 54 0 $4 545 o)S 9h Jaazt g A

= IR
o2 Hugi gt Ryu$t Kim, 2006; Fiedler %5, 2003;
Renand %, 2001; Kim %, 2013). <]& EW 4% B¢ 1BY

A7) Ax 2Ae] wod X Kok 84, § Hydo] vu &
o] Fuighy ALy} I EAI dte] e FoE HiFo
st=d (Ryust Kim, 2006; Renand %, 2001; Karlsson %,
1993; Kim %, 2013), ¥ AFoM% w3 Ags 2 47}
ARTE DY) AF- tE FFEO 24 B IBY Aol v

e GAT & gl SESAAN P v 54 Y
WBSFE #1% 4 SIglth W, Mo 7% 4 B 1IB7F

FACOIA 714 £ #S Ho%3, FNCE B tgo&
=2 FE UghdEd, §3 E49ME M =2 L 2 S5
AEs HolFQlth. AR A7 UERllE CSAdAE EY
7b 7P v s YEigod B 1 9 AR tE F5HT
A2 AL Hol M EFol T Bl #TAGel e
A7) Yehlle ASRE AlEHrh ¢, JBPE CSAdA B

X8

B M 2 g hRRAT, S ZHIAE ENC 3
FAC B B 1o 7F3 £& g vehigieh 245 B9 19

2L SASH Fo] ARdAE YA A =
49 dRaAE veiditde Havb gl9ded (Kim 5, 2013
Fiedler 5, 2003; Essen-Gustavsson 5, 1994), t& #3HT}
B 19 Aol E=9d JBPE EAIFS wgkoil NPPC
marbling scoret 2318 M th2o & 7P v 3-8 Yehiith
oleld A= JBP7F BojE EFY 1B =2 CSA mieel 2o
2 AlmErh

’ o

A7 AF A SHAe) SRS R AT 540 =
E?J-E 2 F5H Aol st s AF AN
= sfel Haw v A FEEY EAlTe] Aa
578 HERRITE e AR 45+ 5 24230

; Meat Quality of Jeju Black Pig
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S5} wsw e ANE ekl
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