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Abstract

This study compared the quality characteristics, including aroma, of M longissinmus from five Korean native black
banows (64 kg, KNP) and five modem genotype banows (LandracexYorkshirexDuroc, 114 kg, MGP), during vacuum
packaged-chilling. The samples were vacuum packaged, stored at 2+0.3°C for 12 days, and then subjected to quality
measurement. The KNP had higher fat content than did MGP (p<0.05), but KNP contained lower C14:0, C18:3 and
C20:5 concentrations than did MGP (p<0.05). The KNP showed lower pH values (p<0.05) and water-holding capacities
than did MCP, and were redder in color than MGP dwring storage. The TBARS increased more quickly in KNP than
in MGP samples during storage. In texture, KNP showed firmer muscle tone than did MGP dwing storage (p<0.05).
Various aronm compounds including 3-methyl-1-butanol, 2-ethyl hexanol and nexylene were detected with SPME-GC/MS
after 12 days of storage, and aroma pattems of KNP and MGP, obtained with an electronic nose, differed during storage.
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FEE THLA A FANA 2 670Dt AFSAZ] B

T Z3HAF o4 kg AL AR AAES) 559} 114 kg.J
7N &2 =) 2| (Landracex YorkshirexDuroc, A &) 55

F3tal 2ToA 24A1F ot T EE3t ‘:’“ (M
longissimus) F-1& 2 A@ol o] &3tATE 4T A 24 A
ALY AR 2L A8H o2 AASt 437 3 em
FAZ Aag thg 42 yd 2 2138 E(Dongjo Co,,
Daegu, Korea)ol| 1 FE38t 220.3C YA (CRF1021D,
Samsung, Korea)ol] 12 F<t AAstA F2-S #4381

o}

AubyE st

ANk & ??}%k% AAF 0de] A|ZE o|&3le] AOAC.
WHA4)0) et A ]5]'95\‘3} FE stk 105°C dry ovens

o] &3t AytE H2H, ZehA 3L Kjeltec system
(2200 Kjeltec Auto Dlstﬂlanon Unit, Foss Tecator, Sweden)
£ 0] 83t micro-Kjeldahl'd, 224} 3tek-e- diethyl etherS
o] &3k soxhlet F&H, 23| ¥ FF2 S50T 32 E ol &
& A e s

AUy x4 24

Folch 5-9] (15 wtet A7 0€9] A8 8 gt
chloroform:methanol(2:1) 8- 25 mLE homogenizer(Diax
6000, Heidolph, Germany) 2 w4 3dla] X &-& F&3 U2
AOAC. ¥ 14)9) wal 2 N sodium hydroxide 843}
25% boron trifluoride §9 2 2 methyl esterA|F T} 0] 3
GCel| oJ3] AM=72 SHHER EA35tlon, standard
(Animal source PUFA No. 2, Supleco, Bellefonate, P.A.,
U.S.A)9] retention time3} ¥ wate] A4l o|u] GC
o] EMZAE Table 13} 2t

pH ¥ =& Zigd 53

pHE A& 10 g7} £ 100 mLE homogenizer(Nissei
AM-7, Nihonseiki Kaisha Ltd, Japan) & 10,000 rpmol| 4] 13&
<t #4% v pH meter(F-12, Horiba, Japan)2 578 5}51

a}5)%) 147 A3E 2007)

Table 1. Analysis method of the fatty acid composition using GC
Instrumentation

Agilent 6890N (Agilent Technologies, US.A)
Agilent 7683 (Agilent Technologies, U.S.A)

Chromatographic system
Automatic sampler

Experimental conditions GC

Colurmn HP-Innowax (30 m lengthx0.32 mm id.x0.25 pm
Film thickness, J&W Scientific, U.S.A)
Injector 20T
Split mode/Carrier 10:1/He at 1 mi/min
Oven program 150°C for 1 min, 150-200°C at 15°C/min
200:250°C at 3°C/min, 250°C for 5 min
Detector FID, 275C
o =9 2% Honikele] (16 F3te] Atk
LA, AFHEL fEstn AFA|(No. 2, Whatman

International Lid, England) 2 A& EHe| &5 A A%
S AR FAE FYstelon), AT suR 42
i) HF Al ohe 2] o8 859 %2 AR 27
5o MELHT BEAATH

=3 A D=1 271FA@-AZF FAYZ71FA@)

AGE A RE 5%5%05 cme] A7) 2 Hesle] A EXE
e MY E Zeldgd 3 2 E(oxygen transmission
rate 35,273 cc/m 24 hr - atm, 0.01 mm thickness, 3M Co.,
Korea) 0.2 X743 b 142 §< 379 =Z2AZTh
Chroma meter(CR-310, Minolta Co, Japan)Z o]-&-3}c] A&
FHel CIE L'(lightness), a (redness), b (yellowness),
C’(chroma=[a *+b™?]'"?), h°(hue-angle=tan'[b'/a' ) =7 3}
gow, Azt S9kEA HAlstgith ojuf calibrate
plate(2° observer)e] illuminant C+= Y=93.7, x=0.3129,
y=0.31940] ]tk

TBARS &3

A ¥Hakske] 2] F<Ql TBARSE Sinnhuber?} Yuo] wWhy
(17 Rt w8t AAlsRon, Hel7g suhEy 4
A3t A8 04 g3} g4E8lA|(54% propylene glycol
+40% Tween 20+3% BHT+3% BHA) 392, 1% TBA 3
mL, 25% TCA 17 mLZ &3}5}31 98°C water bath(OB-25E,
Jeio Tech, Korea)ol| 4] 308 =<t 7193 & ASE] @7}
108 < WasiH ek 459 5 mLE # 35t chloroform
3mLE ¥ A2l 3,000 pm o2 307 FF YHE
(GS-6R Centrifuge, Beckman, U.S.A)3 THe 45eie] OD.
£ 532 nmoll A 27 (UV-mini-1240, Shimadzu Co,, Japan)h
Aok HF Aade o Ao i AR 1 kg mg MA



A L AFE =A) FH IATEF AT FEAEL 2 e 249

(malonaldehyde) 2 A+23}%) 0™, blank= 27 04 mLE
AHE-3HA T

TBARS(mg MA/kg meat)={(As-Au)x46}/{ 7] FAl(g) %5}
As + 11719] OD.
Ay : Blanke] O.D.

ok £3
7 E & Torrescano 52 W (18)S 7 3led AA|3t
oo, g7 sukER EAsdc) 4, AXEE

1x1x1.5 em& 443l T} flat knife bladeE %23} texture
ana’yser(TA-XT2i version 6.06, Stable Micro Systems Co.,
Ld, UK)Z A 8& S33t% oM, bladest 247 W
o] BYP=F Aatgitt. ojwf FA22L load cell 25
kg, pre test speed 5.0 mmy/sec, test speed 2.0 mm/sec, post
test speed 5.0 mmysecE AP oM, BAE AThe kgo
2 MEsiit

SPME-GC/MSo| ol 7|42 &4

A& 3 g& 50 mL serum type reaction vialol] %Il
PTFE/rubber sepum®} aluminium capl. 2 HE-3}9 o,
40T water bath(OB-25E, Jeio Tech, Korea)ol| 4] 1558 <ot
FHFAZ = A 302 B IS ST
olu] 371 EL Brunton 52 B 1(19)°] we} SPME
(sol:d-phase microextraction) fibers 714} A& Aj o] Holt
65 pm polydimethylsiloxane/divinylbezene fiber(Supelco,
Bellefonate, P.A., U.S.A)o 21 F oH, fiberE GCo
injectore] ZZo} 5% Ft RS BHAAT olF
GC/MSe| 42712 Table 29} oW, X2j71 5¥Ha4]
Z3i319IT) 8745 B2 NISTNISTREP/WILLEY 6 libraties
o #] % mass spectrash ¥l mstel A o m, HEAR
L seak areax10’2 AbZE34r).

Table 2. Analysis mzthod of the aroma compounds using GC/MS
Instrumentation

Chromatographic sy:tem
Mass spectrometry
Exparimental conditions GC/MS

8000 top series (C.E. Instrument, U.S.A.)
Autospec 365 series (Micromass, UK))

Supelcowax 10 (30 m lengthx0.32 mm

Coluran 4025 1m
Film thickness, Supelco, Bellefonate, P.A.,
USA)
Injector 260C

Split mode/carrier Splitless/He at 1.5 mLjmin

40°C for 5 min, 40-230°C at 4°Cfmin, 230°C

Oven program for 5 min

Transfer line temperature 250C
Ton sourcefvoltag: El/70 eV
Scan range 29-500 m/z

Fxtzo o5t F7lHH F4

Al® 1 g& 10 mL headspace vialo] ¥ 31 PTFE/rubber
septum™} aluminium capS. 2 WE3}H 2.1, autosampler
(HS 100, Alpha M.O.S., Toulouse, France)°l] 2]&ll 40°Col A
500 pmo.2 wHhEA 6002 Bt IR E 22N
t}. Headspace 7}2~E- autosampler®| syringe(45 )= 2500
LA B 3 12709 metal oxide A E WA AAt=
(FOX 3000, Alpha M.O.S., Toulouse, France)el] %] 3}31.2
W, carrier gas9} flows= air/150 mLo| ¢tk lalEl & X g
T SHHEA BAEigl on, B4 € 2 3= PCA(principal
component analysis, Alpha soft version 8.01 software, Alpha
M.0O.S., Toulouse, France)el] oJ&l =]e]3}th

SAIXz=]

B A¥E B8 A& A= SAS program(20)2] GLM
procedurec]] 2]3) £AHEA]S A A $ Duncan’s multiple
range test2 2] F3tol| oA zfolE HFIIATh

AukME B W KW =N

AL 2 NEFE HA S G E TS v wet
A3} Table 37 2t} 8 332 A Fo] 70.89% =
MNFFL] 7217%ET} 28 02 v LERE O 1K (p<0.09),
ZA) e AP 2o] 4.53% 2 NTFE] 3.82%HT} &
oo FA JelHTHPp<005). skAIvF 1 9ol kg
7 235 FolMe F FE00 F2l4 2el7F Yet
2] &gttt Lee S(IDE A2 E AHFHY 8 ol
MeEFE AAdSA R dokod, 2 g e B3
g Rusigth B AEddns olHg RuEy} Y3t
7] W, Mutd o2 AYE x| S0 NEE =)
A BARY ©e a8 2 g AW FFE G
At E

APZ L NFE AX 549 At 2L vwd
A7} Table 49} 2}, X3 x] WHHSFA)S C14:00] 4 Al

K

Table 3. Comparison of the proximate composition (%) of M.
longissimus from Korean native black pigs (KNP) and modern
genotype pigs (MGP)

Ttems KNP MGP
Moisture 70.89+1.42° 72.17+0.88"
Crude fat 453:044° 38240.33"

Crude protein 25.59+0.89 24.52+0.90
Crude ash 1.13+0.15 1.07+0.06

“Means in same row with different superscripts are significantly different (p<0.05).
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HE HAZF 145% 2 MFE =59 1.55%5 0 Fo]H o
2 G JERTHp<005). L 9] ESAHME Sl A=
AR Aozt GepA] gfskor, @rtEE A At
(MUFA)I M5 T FFtol F2AQ1 Ao 7} e A] o
strh R ESADEAHPUFA) S A EdH, C18:3n6,
C18:3n3, C20:5n3| A A= =2 7F 244 0.05%, 0.28%,
004% 2 7|22 w7 2] 0.07%, 042%, 0.06% H.r} G040
2 9A e oK (p<0.05), TR E A WAE S50l A
£ FYARI Aol & HolR] Fskth =3 Tty SR W
AHESIA AL ¥, TR SR Y L8R 94t v &
ArE F FF FYHQL Aol 7t ERA] gho,
n6 T FE Z A an3 trFE XA vl gl M= Al
22 21X 7} 22.882 N FE 19 1647HT) So)F o=
=4 YeEldthp<0.05). Wood $5(21)2 Berkshire, Large
White, Duroc ¥ Tamworthd =&3F A8 245 vlw gt
A FZol M2 APAE 249 Aozt i B gl
vk glon, 2 AFA AT A NFEe] F =5
Zroll A3 AaE 2ol 24 JeRsth

Table 4. Comparison of the fatty acid composition of M.
longissimus from Korean native black pigs (KNP) and modern
genotype pigs (MGP)

ftems KNP MGP
Cl140 145+0.04° 1.55:0.05"
Cl60 2600:1.63 25.83:0.11
C16:1n7 3331026 3384025
C18:0 14.65+1.68 14.60+1.22
C18:1n9 4214058 43.70+0.98
C18:206 8.10+1.17 8.35+0.98
C18:3n6 0.054001° 007:0.01"
C18:3n3 0.28+0.08° 0.42:0.04°
C20:1n9 0.7740.13 0.79+0.07
C20:416 0.88+0.06 0914005
C20:503 0.04:001° 0.06:001°
C2:4n6 0.1540.02 0.16:003
C2:613 0.09+0.01 0.09:001
SFA" 42.10+1.83 42074125
UFA? 57904183 57934125
MUFA” 48.300.71 47.86+0.86
PUFA? 9.60£1.23 10.06+1.01
MUFA/SFA 115007 1.14£005
PUFA/SFA 0.23+0.04 0.24:003
PUFA n6/n3 22.88:293" 1647£1.56"

**Means in same row with different superscripts are significantly different (p<0.05).
USaturated fatty acid. “Unsaturated fatty acid.
“Monounsaturated fatty acid. “Polyunsaturated fatty acid.
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Fig. 1. Comparison of the pH and drip loss of M. longissimus from
Korean native black pigs (KNP) and modern genotype pigs (MGP)
during vacuum packaged-chilling.
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Table 5. Comparison of the CIE color values of M. longissimus
from Korean native black pigs (KNP) and modern genotype pigs
(MGP) during vacuum packaged-chilling

Items  Storage (deys) KNP MGP

0 53.111.59° 50.75+3.68°

3 55.94+2.11" 55.24+5.50"

(Liggm) 6 55.1062,17° 50.97:3,64
9 56.4142.41° 50.8344.13™

12 57.20+1.29* 50.3543.76"

0 9.58+0.86” 691:096™

3 1025093 6.92+1.05™

Re i:less) 6 10.63+1.70™ 6.74+1 34"
9 1031£1.224° 6.68+0.89™

12 8.60+0.63° 572¢103%
0 6.84+1.14% 4.39+1.03"°

3 8.17:093* 5.4841.53"

(Yeu‘);ms) 6 855:0.92* 429+145™°
9 8.81:0.53" 485:161™°

12 7.15+049° 388+1.19"

0 11.78+1.29" 822+1.12"

3 12.87+1.464° 8.89+1.42™

(Chgm) 6 13.65+1.79" 8.04+1.64"°
9 13.60+1.09** 825149

12 11.18+0.76™ 6.94+142%

0 35.2443.06" 32204582

3 3843:197* 3791+7.82

(Hue:;gle) 6 39.01+3.15* 30224755
9 40.54+3.16" 34.5416.14°

12 39.60+1.25* 33674557

“"Meazs in same row with different superscripts are significantly different (p<0.05).
*Mezns in same columm with different superscripts are significantly different (p<0. 05)

(p<0:25), 1° FHhue-engle) L° 3kt U3 A% 62 5e]
A Fol MFFET} FH oz EA Ve THp<0.05).
in $(3)2 A#F 54 L, a, b 3 =5 d=gojx
=AY =gttty B1dgoen, Choi S(10)e AjeE
=29 L' gro] AH4d ’J 77&%(Landrace><Yorksh1re><Duroc) =
AR gk Wi 2l ke =9k, b gl A7t §l9
Chal B ut Qlek L b golMe 2 dddael A9
FE tha: Zo & BYloh & gelde 25 Fde
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TBARS ¥ Hcha
AeWE L ANFF WA 54 IF 2 B74F TBARS
2 vl13t 23 Table 63} Z2ch Awvtd o g HA7)7t
% b Alej=e] TBARS/} AgkEr) o we] 225 E A
o g Jehon, B3], A% 9URE Al folH e
2 A Jedthp<005). 0|9k 2L A= AT AES
A 4 Avte] &9 TBARS7L WA 71T < WS Al
A5A 2 Sivhe]sEg e FAHIITE Lee F(11) %
Kang (9] E19} T8Ik + FF] =5kl A
Abstel Wshyt thEA vehd o= 1719] pHE 3t
%ol 7= 2fY §54 Wi 2o dddt. n
71l AFEZAZ pHYL & s Atshyt we] &3
=]7] W Z(26), ANFS] TBARS7} v W] F718t<
Aotk olelo = =/ FFol| wet 12719 Z4+F ksl
F49 Bgo] thE & J327), A Aol AREA]
SFA Tl met ZEW ARt 2oy HIER] E o)
TS 4= th28). ¥ AT E oA RAQIAE Hol
Bfata vk AR e AHE A FEEL HEd
Aoz AEr). HH, Tumer S(29)2 17)9] TBARS/:
046 ojatd W 7}2{dolu, 1.2 o] 3 o] ¢s] F-afd
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Table 6. Comparison of the TBARS level of M. longissimus from
Korean native black pigs (KNP) and modern genotype pigs
(MGP) during vacuum packaged-chilling

ltems Storage (days) KNP MGP
0 0.12:002° 0.111002°
TBARS 3 0.14+0.04° 0.13+0.04°
(mg MA 6 0.20£0.03 0.18+0.03°
g mear) 9 026:0.02"™ 0231002
12 0.34+0.04* 0.30+0.04™

“’Means in same row with different superscripts are significantly different (p<0.05).
*Means in same columm with different superscripts are significantly different (p<0.05).

AeAE L AFE A SAY 12 IS Au™
W w3t A3} Table 73} v} Avbalo g Az E9
2 7ol N R YAl el A7)t F1t A
o] NFEZHT} FoA o ® =A Veldthp<0.05). o]

oN PN o
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Table 7. Comparison of the shear force of M. longissimus from
Korean native black pigs (KNP) and modern genotype pigs
(MGP) during vacuum packaged-chilling

Ttems Storage (days) KNP MGP
0 8714197 5.15¢1.81%
3 7.64+236* 45441858
Shea(“kgf)"rce 6 6.55:249™ 4104129
9 5.18+1.64°% 336:0.93"P
12 4164134 2821093

*Means in same row with different superscripts are significantly different (p<0.05).
A in same column with different superscripts are significantly different (p<0.05).

SPME-GC/MSo]| 2|5t 7| Ms
A7g 04y 12¢de] AHAF ZL AMFE HA XY
SPME-GC/MS9]| 2]t 8F7| 8-S u| w3t A3}= Table 83}

2t} Acid2% 2-methyl propancic acid$} hexanoic acid7}

AehF3} 7N FSelA HE% A, hexanoic acidol| 4t
A7 120l AfFo| MEFET FrolH o2 A Ve
Hp<0.05). F EZ2] EAL 2-methyl propanoic acid2]
739 branched chain acidZA] valine© ZH-E A= &
Z o] (33), hexanoic acid®] 73-$- short chain acid2A] 2] =
9} 22 37| EAE 7HA] 2 U Th34). Alcohol 2 3-methyl
-1-butanol¥} 2-ethyl hexanole] A&HJ oW, F HAEE &
FollA 27 12¢€el] AiFo] NFFET FelH oz 7
e THp<0.05). 3-methyl butanol 2 leucine®] F-&) 2 AY
4J¥ 3-methyl butanale] gHlg 0 24 AA] %] 51(35,36), 9
2], 18 e 154 E 7PIR, 2-ethyl hexanol)
2% Au £3 2e 15492 0. Aromaic
hydrocatbon © 2 & Z&tAE 2| 7| EAE 717 m-xylene
o] AEHA oM, A& 1294 A Fo] NFSTET /<
Hog A Jehgthp<0.05). 1 2lo% ketone© &
acetoin®} 2-decanone, sulfur compound® benzothiazole,
terpene ©. 2 limonene©] AZE o, A= k27t
o fr2)H Q) Ao} hehix) eisk

. o] B&-E = acetoin

THAFAGELE A A4 A3% (2007)

n R Eof 2]al glucides7} -8l H 0. 24 A HH(37),
B, =29} 22 3r1EAL 7171TH38,39). Benzothiazole
& ojuj iAo 2 RE A E EF2A(36) 7HEY,
s} 22 G7|1549L 74w, limonene e 2]o] ZRE]
o] Aol A E = BEAEAM(39-41) 4=, LAX 9}
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Table 8, Comparison of the aroma compounds (peak areax10’)
of M. longissimus from Korean native black pigs (KNP) and
modern genotype pigs (MGP) at 0 and 12 days of vacuum
packaged-chilling

Storage
MGP
Trems i KNP G
Acid
o 1457203 1097363
2-Methyl propanoic acid 1 ND. ND.
Hexangic acid 0 11504385 870+382
o ac 12 1069+498° 13481355"
Alcohol
0 ND. ND.
IMethgl-Lbuanol 5o 608 191441577
862:186° 7154353
2E
thyl hexanol 12 15234503 14274303
Aromatic hydrocarbon
il 0 10287+2408° 9546+1770°
meaylene 12 24867:8567%  17129+4455™
Ketone
Acetoin 0 ND. ND.
ceton 12 15424831 157741185
> Decanone 0 1205+489° 1004£506°
12 2086:724* 21602753"
Sulfur compound
. 0 474362 7132430
Benzothiazole 1 ND. ND.
Terpene
Limonene 0 6345£3437 3500+1896
12 ND. ND.

:bMeans in same row with different superscripts are significandy different (p<0.05).

BMeans in same column with different supersctipts are significantly different
(p<0.05).

UND. : Not detected.
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Fig. 2. Principal corponent analysis of aroma pattern of M.
longissimus from Korean native black pigs (KNP) and modern
genotype pigs (MGP) during vacuum packaged-chilling,
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