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Comparison of meat quality characteristics of Yorkshire, Duroc,
Pietrain and Crossbred Pigs (Duroc x Pietrain)
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Q9 °F X o9 Yorkshire, Duroc, Pietrain, Duroc X Pietrain (DP)2] E5E0A 549 §2 SA1S vlasly] 935l o]s}
2 B 9 95 G712 AA A TA] B8-S & 795 (Yorkshire 225, Duroc 22, Pietrain 175, DP 18%) ¢EIAS
|3to] Ahe AL =59 o|ghgry A, SA, At 24 2 A5 HEE AAETE B F 2447 5
WA § AEAZRE =5 5 FHE G2 2 A ﬁﬂ st WY & ?gﬁyé% A, olglatA BA 9 s AE
AAEATE AR 4 A, pHE Yorkshire, Duroc, DP7} Pietrain} .t} 9] 4 0.2 E3k31(p<0.01) §-28 32 Pietrain

FEE0 93 7P =9u(p<0.01). AR Duroe(3.69+1018)3 DP(3.71+1.32)7F #ol¥ ez 7pd Eokar
Pietrain®] 1.48+0.48% 7} W THp<0.01). Pietrain> th2 550l Hsle] =9 7oA 68.6143.58%2 7 SHekA|qk
(p<0.01) Bl E 74670397 7P EUTHp<0.01). 71473 Ak f-2]2 91 Aol7} hehA] &skth(p=0.05).
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Abstract This study was carried out physicochemical and sensory evaluation to compare the quality characteristics
of pork loins from Yorkshire, Duroc, Pietrain, and Duroc x Pietrain (DP). A total of 79 pigs from Yorkshire(22),
Duroc(22), Pietrain(17), and DP(18) was used for the experiment. After 24 hours of cooling, pork loins were gathered
and vacuum-packed from left carcasses and then the physicochemical traits and sensory evaluation were conducted.
The pH of the loins from breed Pietrain was lower than those of the other breeds (p<0.01). While the moisture content
of loins was higher in Pietrain than in the other breeds (p<0.01). The fat content of loins was higher in Duroc and
DP than in the other breeds and lower in Pietrain than in the other breeds (p<0.01). Pietrain loins had the lowest
drip loss (p<0.01) and the highest water holding capacity (p<0.01). There were no significant differences in the
cooking loss and shear force of the loins among 4 breeds (p>0.05). There was a significant difference in the CIE
color L*, a* and b* values of the loins from 4 breeds (p<0.01). Sensory scores of the loins were ranked lower in
Pietrain in overall. The results of this study indicate that meat quality could be altered according to the breeds.
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AOAC (2000)0] Z3ke] E45151H6].
2 Folch (1957) el mel Z4a-5itH7].
AIZE 5 H=A 10-1THA 55 7919
AAsAE. A F 2 18 mi 2k 37
7|(Polytron PT 10-35 GT, Kinematica AG, Luzern,
Swuzerland)i 11,000 rpmolA 183 wd F
Whatman No. 4 A3A] 2 ojFato] 2F A59] o AL
A2l 4 pH meter (Orion 2 Star, Thermo Scientific,
Beverly, MA, USA)E °]8-3te] S43}3lth
=S S48 7] A RS 20%20x20
m(7tE2x A Zxol)e] SHAR Ak & HFsta, HE
gt %?0} 4T WAaLol A 48413t #7gstslom,
FAE A5t
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Korea)ol A A £571 72C 22 wj7bx) 74493 %
AA L 7FEE A=Y FAE S48 [(1 -
7td F 7] ARe FAZME A 3] Alse] FA <
100)1¢] Aol weh 7S (%)= HYERITE B
*E%S Uttaro 5(1993)¢] "ol wa} 243131 tH9].
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Table 1. Condition of gas chromatography for fatty acid analysis

Item

Condition

Omegawax 205 fused-silica bond
Capillary column(30m x 0.32 mm L.D., 0.25 p€ film thickness)

Injector temp. : 250°C
Column

Detector temp. : 260°C

Oven temp. : 200°C

Programming rate : 2 °C/min
Detector Flame Ionization Detector
Carrier gas Nitrogen (99.99%, Research purity)
Flow rate 1 ml/min
Split ratio 100:01:00

(TA-X2, Stable Micro Systems, UK)oll Warner-Bratzler

blade tste] 7] ARl T4f Yol bladeol
F20] 97 slod ARdkeye SAA. 717 22

2 pre-test speed 2.0 mm/s, test speed 2.0 mm/s,
post-test speed 5.0 mm/sZ A3 T

2) 54
e 7] ARE 2 on FAR Adste] AZo] F
B3] I e 2 ALox ok 3082 923 & Colorimeter

(CR410, Minolta Co., Japan)= "% (lightness, CIE L
"), A Z(redness, CIE a"), 34 %(yellowness, CIE b

on FAI WY oR oo HAE 33
ghEsto] AL JERE FAEA S 918k ARSIt

*)_E; =439

3) AgAE 24

Talel Ak 24E Foleh 5(1957)°) el wlhe}
BASATH7. A FE& fste] S4 5gd
chloroform-methanol  2:1 (v») 18 m{2} Buty;ated
hydroxytoluen 50 ulE 7184 2,500 rpmell A 223t ot
AsAtk 9719 0.08% NaCl 5 mi& H7ksked 30%7F
e %W 3] 4101 3,000 rpmell A 10€7F A4 £
F Ak JfaR I L)
ol 149 boron trifluoride (in
MeOH) 1 mes Coll A 1047t methylation
gk & A2oA 3 Z}akoitt. o 7]¢l hexane 2 ml
9 DW. 2 mZ %?J— Wk A7 g 1 s 3
3led Gas chromatography (Hewlett Packard 6890
series, Agilent Technologies, Atlanta, CA., USA)E ©]
&3t sttt ojuf AREE Gas
chromatography®] 4] 32712 Table 13} 't}
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(Juiciness) 2 AAA Q1 7] T % (overall acceptability)
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1) pH, 5%, A5

o A Bl et SAe pH, i 0 A A
P Table 29} @0k pHSH 42 ) At slel

S 94 a7t ATk pHE Pietrain®] 5.65%
5.73-5.74%] ©}& EFEHT Ado g 7P v gk
< YERATHp<0.01). ©]& Pietrain®l| 4] myoglobin<]
Ahshgo] B E5l Hlel £7] Wl AoE AlRH
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Table 2. pH, moisture and fat content of pork loin from Y, D, P, DP

Y D P DP
Item p-value
(n=22) (n=22) (0=17) (n=18)
pH 5.74+0.09"? 5.74+0.07° 5.65+0.07° 5.73+0.09" 0.003
Moisture (%) 73.86+0.73° 73.42+1.28° 74.67+0.39° 73.69+1.18° 0.002
Fat (%) 2.80+0.77° 3.69+1.18° 1.48+0.48° 3.71+1.32° <.0001

Y Y: Yorkshire, D: Duroc, P: Pietrain, DP: Duroc x Pietrain

? Figures with different letters within the same row differ significantly (p<0.05)

Table 3. Drip loss, cooking loss, water holding capacity, shear force and of pork loin from Y, D, P, DP

Y D P DP
Item p-value
(n=22) (n=22) (0=17) (n=18)
Drip loss (%) 72.73+4.93 74.70+4.14° 68.61+3.58" 75.65+6.17° 0.002
Cooking loss (%) 12.61+3.42% 13.57+1.32° 12.2942.48% 11.86+1.34° 0.129
Water holding capacity (%) 73.86+0.73° 73.42+1.28° 74.67+0.39° 73.69+1.18° 0.002
Shear force (kg) 4.37+0.84 439+1.21 4.71+0.86 4.05+0.79 0.249

o

Y Y: Yorkshire, D: Duroc, P: Pietrain, DP: Duroc x Pietrain

? Figures with different letters within the same row differ significantly (p<0.05)

AT AFHThe 4T sHAN =5
59 pH= 5.11-6429] M52 F A+ A7
of SAYHT 4% pHE 4, A, 85 2 24
of 43S vy HIIAU10]. Watanabe
(1996)2 =% % =& pHY} Al 54 &0l o}tﬁ
=2 7PI7IAY Fve A
[11] B& pHE 2189] B4,

FFL umcm wastdti12], £ pH7} B
myogolobin®] 2317} S EH HE=Ho] rolx]A|
3% vl Qloi{13]. E=38 Kang 5(2011)2 #1#]
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pH7F ZHel7h Qlgiehan matstel[14] 4 %2)

ol sk pHZ/\},A 5015} 1201;qg}1:
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Duroc¥ DPOIA] 3.69%t 3.71% = 7}
=2 S YERU AL Pietrain7} 1.48%= 71 S
#He YERIATHp<0.01). ©]% Duroc®] Yorkshire<}
Pietrainl] H|slo] Aol oz ek Ao
2 ARE DPuAES FE7A &3 wdol =7
vehd Aoz dEtt, webA Durocd Pietrain &2
WEfAIZ] WAEE DPOA = AEghge] A yYehd A
S =2 BRIt} Rybarczyk 5(2011)2 Duroc n3HE A&
o] &/ W AES TV F AvkaL Bl
[17] Bae 5(2018) Duroc, Landrace ¥ Yorkshire2]
SAolA Duroco] 71 Aol folF o =Tt
31 B38ITH18). Enfalt 5(1997)°] 2.3 Duroc it
FEol v uggel Hla A ol ¢ iEO}E]r
a19] Bargk g3 B AE Yehge] B

Akl =
)

]/\1 DP-»] Z]HT‘B‘PE]ZVQ- E%uggﬂzohjr ]L :LLH ] H} s]—
o] =2 )0 3t AT TS Hol: I 4H|A} 7]
58 AN A5 DurocEel 5Kl E Hs s}
=g oz anudy

2) EUE 7k

Table 304} o] =HztaFe] 79~ Pietrainol A
68.61%%= Yorkshire®} Duroc, DP(72.73%, 74.70%,
75.65%)°l v]aste 74 vk 3he YERI S THp<0.01).
7t 7ol A= Duroco] tHE FFE0 13 13.57%%
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Table 4. Meat color of pork loin from Y, D, P, DP

Y" D P DP
frem (n=22) (n=22) (n=17) (n=18) prvalue
CIE L* 46.93+1.68 45.56£3.21" 43.84+2.02° 44.14+2.06" 0.0002
CIE a* 14.37£0.81° 15.41£0.80° 15.56:£0.88" 16.61£0.81° <.0001
CIE b* 4.67+0.48" 7.50+0.74° 4.92+0.63 7.38+0.83" <.0001
Y Y: Yorkshire, D: Duroc, P: Pietrain, DP: Duroc x Pietrain
? Figures with different letters within the same row differ significantly (p<0.05)
714 =93 DP7F 11.86%% 7F4 SHA| vheERkAwt 3.3 AL 24
5ol Aol molA= Yakrhp>005). B 29 S F28 A Do) A 24 Table
Pietrain®| 74.67%1. TF2 FE5-S 73.42-73.86% H ¢ 5014 B wiel ol HE EZZEAM oleic acid
2 7P =S s JERNATHp<0.01). ©1%= Yorkshire  (C18:1) &eko] oF 42%2 714 & H1SL LERYS
7} Duroc®E T} ﬂ T RS Ueliite Ez folAel xol7} 9dsdth Yorkshires} Dur0c7}
sheh=(14] T} AhE vebieh. Pietraing ]W 4 g e g2 ERIGAT Pietraint= 7H B S
WA FEES AT SRS UERlo] 2ol 7F JeR)glth(p<0.05). Kang 5(2011) oleic acid 3+
A XS AR AlsdT) 7)7]EA el ofgh AA o] Yorkshire®} Duroc, Landrace 5 U& EZFE 719
A A= o] A FEke] oA Abol= RS gl Aolrh itk Huslel[14] AN
o ol the A Asksh ANAUTHI4]. o= 5L FF yYorkshirest Duroce] Asksh A5t} Kim $(2007)
AN % FfAmteE o7t 7] T o= AlsEth o ol EZoA QALY B8-S TAGE A uale E
T 5 R At Aol Itk ®arskel 23],
3.2 FAA HAAA R oleic acid (C18:1) o] 7bg =L o]
Table 4} o] |7 FFH FAA| o] A9 WEE 57%101 E}L B3} 01 oleic acid Thro 2 B2 373
et & Lk Awgdo] 71 w2 Pietraingo]l tF & Bl XX palmitic acid (C16:0)7} stearic
2 EFZol wE Adudez e e Yt acid (C18‘O) §Hek-2 Durocol A =2 ks HSARE Pof
(<0.01). HAMLME= DP7F 7 E=A JERgdn A v i3S BAt(p<0.01). Kang 5(2011)2] A3}
Yorkshire”} 71 SHAl GERSTHp<0.01). 3 xe] 7 oA palmitic acid (C16:0)°] 4%} E-4lol 4] Landrace,
5 Duroc¥} DPl|A] Pietrain®} Yorkshireol] 1|3l “ti4] Yorkshire, Berkshire, Chester White®l] 1|3 Duroc3:©]
o7 o =A Ut p<0.01). dvrAow AR5 7P Eshout oA Aole fltka Haskglon
ML) e §8 Azt Aol 49 AR v [14] stearic acid (C18:0)= EE F-HolA #F 1+ 79
A A Aedt20]. 9] A AuAES A4 27 gtk Hassith Yim 5(2016)] Aol A=
7 e S5 Asai, Al As dano Feg ARuagigel A At 224de] i Ao Aot fAlet
& A S v S FTH20]. Oliveira 5(2018)2 SAAIRE mgsd APPAtEe] Fofxke WA HA st
Large White, Duroc, Pietrain®ll X =4 $- 24A12F 2 72 ©]& palmitoleic acid (C16:1n7)< Yorkshireol| 4] t}2
AIZE 9] Lkt bakell A fref 2l Apol 7k Qo] 449 FFEe vlaf frojAom EA UERTHp<0.001). &

(O -

$ FF 749 Aol7}t Jukar B aEkith21]. Newcom
=(2004) Durocel A A2be 117]7} Landracesl A A}
A 71ET Y s HeE etk B st o
[22] & A& X% Duroc®] Yorkshire U} v HEE

7

o

eIt agkS Yorkshireol A 7HE w2 #hs e}
WSl DPolA 7H =& s YeERTh olzfs A

dhe & SoldelM = AR Alsd

120

J—:Q}X]Hc})‘\l‘?_ linoleic acid¥ Pietrain’} o802 743

o™ DP, Yorkshire, Duroc <052 Sro}% E}-(p<001)
linoleic aicd®] 3k Algol wjgle kS W=

L dEA gloem24] FEol wete 9IS weTha
BaE vl 9JoH25]. Kang 5(2011)& 5419] linoleic
acid”} Landrace, Yorkshire, Duroc % LolA 7} =7
vhshttar B 318k9 v 14]. linolenic acide Duroco] 7}
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Table 5. Comparison of free fatty acid profiles of pork loin of Y, D, P, DP

& D P DP
Item p-value
(n=22) (n=22) (n=17) (n=18)

myristic 1.37£0.10® 1.43+0.09° 1.20+0.13¢ 1.35+0.13° <.0001
palmitic 22.89+0.72% 23.88+1.10° 22.24+1.34° 23.44+0.89%® <.0001
palmitoleic 3.43+0.48° 3.16£0.29b 3.19+0.31° 3.00£0.37° 0.004
stearic 10.91+0.66" 12.02+1.10° 10.64+0.71° 12.11+0.84° <.0001
oleic 44.04+2.01° 44.01+1.44° 42.38+2.73° 42.60+2.73% 0.033
linoleic 9.33+1.82* 8.65+1.21° 10.50+1.53° 9.83+1.98% 0.007
linolenic 0.56£0.04° 0.69+0.07° 0.64+0.08° 0.64+0.06° <.0001
eicosenoic 0.28+0.04 0.30+0.03 0.30+0.03 0.31+0.04 0.063
arachidonic 1.9540.53% 1.43+0.54° 2.29+0.50° 1.89+0.62° <.0001
SFAY 35.37+1.20° 37.56+2.07° 34.27+2.05° 37.12+1.54° <.0001
USFA 60.52+1.02° 59.03+1.57° 60.28+3.30™ 59.16+1.32° 0.027
MUFA 48.12+2.36° 47.71+1.44% 46.23+2.91° 46.22+2.94° 0.027
PUFA 12.40+£2.35> 11.31+1.76° 14.05+2.00° 12.94+2.65® 0.003
USFA_SFA 1.7120.08° 1.58+0.13° 1.76+0.10° 1.60+£0.10° <.0001

Y Y: Yorkshire, D: Duroc, P: Pietrain, DP: Duroc x Pietrain

? Figures with different letters within the same row differ significantly (p<0.05)
» SFA: Saturated fatty acid, USFA: Unsaturated fatty acid, MUFA: Monounsaturated fatty acid, PUFA:

Polyunsaturated fatty acid

¢ =7

eI Yorkshireol| A 71 S tH(p<0.01).
eicosenoic acid= 9]¢l x}o]= 912th. arachidonic
acidt Pietrain®l| 4] 714 =931 Yorkshire, DP, Duroc
oz v et SFA(ESA WS Duroc¥} DP
oA 7} =9kl Yorkshire$} Pietrainoll A= 7H8 SH¢k
Tp<0.01). o)A Yim 5(2016)14 EFws|gEo
% Durocs AHESH YLD wgEollA =2 gk ek
Akl AA| 4] 2 AYolA USFA(EESA
& Yorkshire®] 7H¢ =%l Duroc¥t DPOA wtoket
(»<0.05). MUFA(HY &L 8|42 Yorkshire?} 7F
% E=%3L Duroco] 1tk E9HA % Pietrain®t DPellA]
= 78 S9dth(p<0.05).
PUFA(TH e 2 844 1
QA9 Durocol| A& 714
DPol H|3] MUFA”}
Yorkshire 9} Durocol| A+

b & Pietrain’} 71 =
w9k o M(p<0.01) Pietrain}
PUFA7} &
Br7pt AR oz 94

sl— ] =1

)1

1l O

k. o] Azh= MUFA®] @3] 3715t PUFAS] &
o] a5 17]9] vo] Folrlrhe sk A9

tH26]. Alonso 5(2009)2 #A)9] w3 &3l o3 &
S} H4bol| = stearic acid¥} palmitic acid®] o]
7Vsbar, EE3FA AR oleic acid® MUFAE 39

§3o] LiEhbA gktha marstel[27] & ATo) A i

121

& DP9 stearic acid®} palmitic acid”} Pietrainol] H]
ate] fFoAow A vehd Aol dA5th Yim
5(016)91 FZuE$ECRE  YorkshireZ ARE3
YCY (Yorkshire x Chester White x Yorkshire) 2Hl]%:
ol Al PUFAZ} 7H4 zol{4] & dA7-Adete thE 27

%th. USFA/SFAT Yorkshire®} Pietrain®| 7}
%3 Duroc, DPlAE Aoz wthp<0.01).
Zhang ‘5(2018)> AE A7} =l Hlel G4
o= fEe AWt 24S Rt Bashivh28].
ol At e FUI ALEE W2 Yorkshire,
Duroc, Pietrain 2 DP9 tisl|A] Alkata] Al Alm A&
o o F Aol2 A2alL Exol we Aolg
Ul Ao Aok

3.4 337t

s A A5 Table 60 HERATE #5704l
gt ME o 9JoJA Yorkshire7} HA|Hoz £ 4
HE BHe o= FAAR] fFo)xbe SR A
9t Pietrain¥} DPRT A 77 Athd o2 Yghy] uf
Y AoZ AlmHn #egrtA A A, ohEA
9 AAH 7EEANA = FF 2] A8l Afolvt



a7 e A Al199A Al11E, 2018

Table 6. Sensory evaluation of pork loin of Y, D, P, DP

& D P DP
Item p-value
(n=22) (n=22) (n=17) (n=18)
Color” 5.05+0.33 5.00+£0.28 4.91£0.29 5.01+0.29 0.533
Flavor 5.17£0.45" 5.01£0.41° 4.60+0.43° 5.060.39° 0.007
Tendeness 5.16+£0.96 4.75+0.70 4.68+0.58 5.04+0.68 0.149
Juiciness 4.85+0.79 4.61+0.66 4.61+0.44 4.66+0.66 0.578
Preference 5.03=1.17° 4.76£0.77" 4.41+0.44° 4.93+0.80™ 0.150
D 1: extremely bad ~ 9: extremely good
2 Y: Yorkshire, D: Duroc, P: Pietrain, DP: Duroc x Pietrain
% Figures with different letters within the same row differ significantly (p<0.05)
AT Frlol e e FF5E5Cl HE Pietrain®] 7t 4, A&
7 st (p<0.05). Ko 5(2013) A% 4] Yorkshire
7} 7§ ¥9k31 Durocol A Wgkthar ®arshei[3] £ 4 B 482 %9 Yorkshire, Duroc, Pietrain®} 1%
3 Axte} dx g} x|wateko] Uhe Pietrain A9 A &%l DPE o&ato] F5E HAe 4 54 9 #E
QAo dwsh GEAoA e 4G ek, % B7HE nmaslon E5 el dolrk gl 2L Fel
W 207} 71 Ee] AES SAe] A9 Mgl gk ATk EF olsld] $3 4L A9eh: e 29E
28 o 4 UAT old AHd AAHGE) TR B ol B AR Buay olF Fgab] 9% nrh g
AR A%0) Al 240w GRS wecn B S e B Y89 477 2o Ao By
% v} QJtH29]. SFAS} ¥ Hrte] A o] Ao A FF xR =55 hEE] 913 A9 o 2ed
HAAE 7HAT Bastel26] £ AFoA] SFA7E  AoE ddEH B dydds SAY] Y 52 5
Pietrain .0} 4l A 02 1] %9 Durocd DPoA ¥ A4 W& S&f A= F5& /s 913 7| 2A%
5 Bk A e stst Qs s Bke = olgd Aol
il HEES] AR 459 A AnlAe] F§4e
e MR 9 Fad 71FolH[E0] WA 3719
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