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Abstract

This study was performed to evaluate physicochemical characteristics and bioactive compounds of chicken thigh meat
of broilers (Cobb) from animal welfare farm. Carcass of broilers from conventional (n=30) and animal welfare certified
farms (n=30) were packaged and stored in cold incubator at 4+1T for 9 days. Physicochemical properties and bioactive
compounds of thigh meat were determined on day 1, 3, 5, 7, and 9. There was no significant difference in proximate
composition and redness. Shear force of thigh meat from animal welfare farm was higher than thigh meat from conven-
tional farm during entire storage (00.05). Total aerobic bacteria (TAB) counts of chicken thigh meat from animal welfare
farm were significantly lower than it from conventional farm on day 7 and 9. Also, as a lipid oxidation value, 2-thio—
barbituric acid reactive substance of thigh from animal welfare farm was significantly lower than that of it from conven-
tional farm (£€0.05). Creatine, creatinine, anserine, and carnosine were not affected by welfare farming during storage.
Therefore, this study suggests that Cobb chicken thigh meat from animal welfare farm showed lower TAB, lower lipid
oxidation, and higher shear force value than thigh meat from conventional farm after storage day 7. This data can be
used as a preliminary data for sustainable production of broilers based on animal welfare farming system in Korea.
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240 HE0] 7159 AR Al BA] 2 EHOP Xéi'i o
AS 743 Qle}. A 20174 ASA| AR} REQIEZAR;
Yoz ThgibEel w2 A7t ‘%*354‘34%1 SEEAS
Ae &AQl FES dlolgith Uul krlofA] AAHE SA K
o FEEAIAT 801A Ak S92 7440l 30% 71 =
ol =9l TEEA AEe skl gleH, 58] IR
L 198 Qlsto] ZA|AIAQ] Wed] Ao 2 A3 Be AHR}
S QHdskaL =0l $2 A7 AARS 2 ¢ 24 #A
< Ho|1 it}

olo] gho] 2T FREAAS

flo

o

A 27 F7eh

Qlxd|, 20214 7Y 7|& SEEXQZE A% 12452
2018A(56%) thH] 28 oY F7Fsirt SA ARSTHA A
SEEARISS TosH ASTUEE AA W 19 /m’ D 30
kg/m® ]}, 100059 St 2 m A3(F7] 27 36 cm, Ho
A 20 cm, HFEOA 10-100 cm 7H §-A), 2oe 49 4
*]7} ol d< 520 lux Ol”) 9 H4s 6AZE ol 455t
I, dRYo}l 5L}t CO, k= Z+Z 25 ppm T 5,000
ppm ]¥to]ojof FTh(Kim et al., 2018). E3F AL Y BE v}
92 2470 & gol 3ESE ZolE fAIH st HYl &4
A 2= P52 D 5 AT FHiF H i 55 HolFolof
3itt A4 85 FROAE YEHAQl ARS 9 &P oAl
TEEA AARCE ARSSHIL S0t B9 FEF 578
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29l FFE UEhl= AoR BuE Qi) 53] ARSEA
A 23] w7 AAsH TRl B, dvie mRay F
SAIE, 7heE 52 TAo] 50%0Vd HolA el A7l A
Al S7FeFAtJeon, 2020). E3F 74 & A Z2HAE ofz
o] Argo] AA| ofeldg o8t At I+ 57 EFE°]
Z7F 62%9 43%5 Hol Fo] ZAEe YEA
IRy &HRPE S5l she seEAl A1 F20 Wit
A= oFE FA B3 FARE 9= Kim 5(2018)2
= GRE 3 FE5A] SA(Arbor Acres) TH52] WA
b5 = AR TTs/dwe vasigietl, ERAE &
Al thelse] Aol tha wokon, Tl M= S Ehf=
A7 A o] Be AFLAlA diksrgolA it
H A Yot RS B 8 FAIJHAL Baleiint. 11
2L Cobbd S=5AEA Tl it A= A< gtk
THRA 2 7= Cobbd TEEASA| a2 A%
SHHA dubsAollA AAkE CobbsA9L olatehs] FAE/]
3 Ae@d7ls A2 AelE st FEEASA oE
=9] S0 Hit 7zAtER E835] {3 AAlek

ERIETE

SAA=

Vs n=30) TEEARISEF(0=30)l4] 35U <t
AR A AlF 1.1 kg®] CobbE SAE =A F HIE 79
Sto] WAL 2£20)04 APARE &7 F oSS dEst
At FEe A TEIS(CD) S84 HE=s(WT)2>
Z¥Zy AE|ZZ Eglolo] LDPE(low density polyethylene) Q&2
2 7A5lo] A& QFH|oJE|(4£1T)oIA 1, 3, 5, 7, 99 H<t
AgapEs o) A8t

olsfars £4

U E B2 AOACE] RPH(AOAC International, 1995)
o wet 2w wAN, Zo)E RO G ZHs

A159] pHE= A= 10 gol 75 90 mLE 7F5ko] homo-
genizer(PolyTron PT-2500 E, Kinematica, Lucerne, Switzerland)
£ ARgsto] FFset ¥, pH meter(Orion 230A, Thermo
Fisher Scientific, Waltham, MA, USA)E- o]-8-5lo] Z7g5l%ict.

o
Al

H
|42 AR}A|(Colormeter CR-300, Minolta, Osaka , Japan)

A|RE polyethylene bagel] P11 A8-2] AFLL7} 75421
o] =2 7] F2pFoAl 4587t 7HE £, 7HE HEY
Feplolg Mpas gHisle] Zladae AN,

71883 (%) = (12 & 5 - 712 & FA)71E A FAx100

Had
ZHEE)ES AATE AIZE 9F 0.5 g SFdlo] AlgiTo] @
I 80T 9] &2 oA 2087 71E & 108 &
HRASIITE 0]% 2,000%gol|A] 2057t ARG the
FAE &7tk oh9] A& o|&sto] HpEE AKXl
HEH(%) = [(F 8 - FE5E)/F F51x100
TR = (PAET A 74 - Y48
(MEXALAG)]%100
AA S = 1 - (AEE/100)

KTt

A|=E polyethylene bagel] il & tHjel&e] AF 27t
75+22C0 =2 7HR] P04 4583F 7HES &, 24
G ekt Hyo] xR 3x1x2 emz Fa}h FHlEion, 23
Al TR e 2o 2 sho] BTt e Texture
Analyzer TA 1(LLOYD instruments, Fareham, UK)S ©]-&9
Jom, V bladeZ =754t Texture analyzer®] &4 AL
500 N load cell& ARE3}.OH, cross-head speed-S 50 mm/
min©| It

Ay

DME(Eds ¥ AT/ HEET)

Z9t A A2 Petrifilm(Aerobic Count Plates,
Coliform/E.coli Count Plates, 3M, Paul, MN, USA)Z o]-8-5}o]
SA5IATh AR 10 g& AFIeE the B Y] A8 90 mL
9} SHA| Hat bago]] Y1, stomacher(BagMixer 400; Interscience,
France)E 0185t 12 5 245} ofqitt. A HE B A
o] Alg%2 3l4jste] petifime] | mLE H%5}%Ict. Petrifilm
= 37CONA 4847 HiFRE &, ot 5 AlSeste] YER UL

Thiobarbituric acid reactive substances(TBARS)
TBARS &% Buege?} Aust(1978)2] H*-S o]-&31ich
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A& 5 go] 15 mL 755 98 3 7.2% butylated hydroxyl
toluene 0.05 pLE H7}sto] FAsIHcE FAN 1 mLof| 2 mL
9] 20 mM 2-thiobarbituric acid(in 15% trichroacetic acid) A|2F

T AZHS UV/VIS spectrophotometer(Molecular Device,
M2e, Sunnyvale, CA, USA)YE o|-83}9] 531 nmojA SF=E
SASHAL, A EE AR S/TE 7Iste] 22 e
& S745I5Itk TBARS g2 8% 539 5.88% Jdto] Y
ERf ]l

TBARSZ} (mg malondialdehyde/kg sample) =
A& F8= - SAE F3T)x5.88

ol

|2HMH7 |EfEIA (volatile basic nitrogen, VBN)

A& Y VBN TS Conway unitS ARESH= b|gsbily
< 0] 85fo] 25 THKim et al., 2018). A& 10 gof] 50 mL
STHTE 910 3087t WRES AAJgE § o3k (Whatman No.
E ol-&sto] of}sieitt. Conway unit 2]4ofl= A& o7
I 23} K,COs Z42F 1 mLE 3 WA= 0.01 N HySO; 1
mLE 7Iste] SA| dHstith. @H$E Conway units 25T
AONA 1A HAIRE F Conway unit A0f] Brunswik A]A]
9K0.2 g methyl red2} 0.1 g methylene blue/100 mL ethanol)-&
75k 0.01 N NaOHE AA519dct. 3144 4718 d49
oFgE TR 22 A ogsto] ALtk

VBN(mg/100 g) = 0.14x(b - a)<F~Wx100xD

a, A& 2T NaOHO| F(mL); b, SAI=S] AT
NaOHO] 9KmL); F, 0.0IN NaOHO] #Z3} A4 W, A|29]
A () D, A4

K|t 28

o
AHAE 24 Folech 5(1957)2] Whdol we} Folch -84
(chloroform:methanol=2:1)& AR&sto] A|S FE5130H,
A=E AlF3o] F3F &, 0.5 NOJ NaOH-H|ghE &N 1.5 mL
£ 71519 vortex= SRt Fof 100CoflA 5& &2t 71Es)
Aot oA ¥ &, BE-HERE &2k 10%, Supelco,
Bellefonte, PA, USA) 2 mLE A7}, vortex3t 3] 100T
ol A 24 53t ThA] 7FERE & WBZboleit. A4 HlE o] A
Z(fatty acid methyl ester, FAME)S& $&5}17] ¥5}9] iso-
octane 2 mLE A7ISF & 18 =9t vortexs}ith o2 Z 3}
NaCH&H | mLE 71t & 15 529t F235] vortexdt £of, ¥
AR(738xg, 3E o|83l] FRASITT. FAMES E
kst A=l (iso-octaneZ)S GC vialof| &4 EA5FL) 71A

A2otE D] 24248 Table 19] YehfiQich. Ail= &
ZEZ(PUFA No. 2 - Animal Source, Supelco)S 7|08
A AHAF peak WA tgt zkzh AupAte] WAS %E FhA

3o] LiERASlct

M| E Xl (creatine, creatinine, di-peptide)

A18- W creatine, creatinine 2 di-peptide(carnosine, anserine)
Q2 Mora 5{(2007)2] 2 ]85t A& 2.5 gofl 0.01
N HCl 7.5 mLE F7Fsto] H&siQich 8 F 4CofA
3,000xgO 2 3087 YAIEE S T AEMN-S Whatman Glass
microfiber Filter GF/CE o|-8&5}o] o519t} oukel 250 uL
£ acetonitrile 750 pLe} E%}5}0] 4TCoA 2027 WA T
WS %, 10,000<0lA 108 B R4 Bejg T A5IS
0.22 pm membrane filter= ©]¥}5lo] HPLC(Agilent Infinity
1260 series, Agilent Technologies, Palo Alto, CA, USA) £4
of o]gsttt B4 ZHFL Atlantis HILIC silica column
(150x4.6 mm, 3.0 um, Waters, Milford, MA, USA)2 AR&-351%
o, AY 2T 35CE 5}9T) Creatine, anserine, carnosine
214 nmollA AE3} 21, creatinine 236 nmoA AE3IAT
o]5A2 A 817} 0.65 mM ammonium acetate/acetonitrile[pH
5.50, 35:75(v/v)], B €17} 0.55 mM ammonium acetate/
acetonitrile[pH 5.50, 70:30(v/v)]2 B -2"1E 1.4 mL/min%] &
207 138 Z9OF linear gradient(0%-100%) HIHOo 2 HA5]1
ok ZHzF #EEAL Sigma-Aldrich(St. Louis, MO, USA)©]|
A Fsto] ARESEI o, EEEHS] AY w0 wE HA
Hl&S Aot mg/100 g2 WERHSIH:

St 2y

DPPH(2,2-diphenyl-1-picrylhydrazyl) 22 A5 Blois

Table 1. Operating conditions of gas chromatography
for determination of fatty acid composition

[tem Condition
Instrument Agilent 6890N, Agilent Technologies, USA
Column Omegawax250

(30 mx 0.25 mm id, 0.25 um film
thickness; Supelco, Bellefonte, PA, USA)

Flame lonization Detector
Helium (99.99%, Research purity)

Column flow rate 1.2 mL/min

Detector
Carrier gas

Split ratio 100:1, 1 ulL (Injection volume)
Injection port  250C
temperature
Detection port 260C
temperature
Oven 150, hold for 2min
temperature  4C/min up to 220C, hold for 30 min
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(1958)9] WS o]-gsto] FAISIGITE HgkZol &sfiAlIXl 0.2
mM DPPH -§% 100 pLo]l Z+ Al&E 100 pLA] ERtsto] A2
QFAO A 3027t HFE-A]Z]l & micro plate reader(SpectraMax
M2e, Molecular Devices)S ARE-3HA] 517 nmo|A] SL =S =
Hsict

ABTS(2,2’ -azino-bis-(3-ethylbenzothiazoline-6-sulfonic  acid)
2 227 /g2 Re 5(1999)9] ®HZ ol-83t] SA3IA
t}. 14 mM ABTS 8983} 4.9 mM potassium persulphate 24
< 112 &9skL, ABTS 2HZd<s THE7] flsf 2204 12-
16417 Bet QreolA] WRGAIZILE Sftizol HE Bog
735 nmol|A] 4= Zho] 0.700 + 0.027} EHEZE 34519t
1% A& 50 pLe} ABTS' 8N 950 uLE Es1] 30C 44
ol A 307t ¥ESAIZ thS 735 nmof|lA] S EE 75t
A= TroloxE EFEQE 519] uM TE/mg dry matter2 L
efoick

FRAP(ferric reducing antioxidant power) 242 Benzie2}
Strain(1996)2] W& o]gste] AL &S SA sk
FRAP solution> 300 mM acetate buffer(pH 3.6)2} 40 mM
HCIZ £€3]A171 10 mM 2,4,6-tripyridyl-S-triazine(TPTZ) &
2 20 mM FeCls - 6H,0Z 212} 10:1:19] v &2 Eglsto] A}
2519tk A]& 25 uLe} FRAP solution 175 pLE g0 37Co|
A 3087 A 590 nmolA FFE=E SASIY. Ak
troloxE EFEZE 5109 uM TE/mg dry matter2 AAF5Fo] Lt
Effoick

ORAC(oxygen radical absorbance capacity)< Gillespie &
(2007)2] BP0l wWek 96 well plated]] 25 uL AR 91, 150
L fluorescein(80 nM) go] &35t ] 37C incubatoro]|A] 15

2 59 HAISIRAE: o] F 25 ul AAPH(150 mM)2 @i 2Fd
1A £33t F fluorescent microplate reader(SpectraMax M2e,
Molecular Devices)S ARE-5}o] 37COfA] excitation T 485
nm&} emission T 520 nmoj|A 60E FOF 1E 7HF0=
fluorescenced] HAS-S AL EEA|H(trolox)I A&
9] area under the curve(AUC)S 4519 0H, EEA|F 5
o} AUC 7+9] 3] HZFAE o]83dlo] M TE/mg dry matter=
LERA A

A3l EikEAE AABIPCH, Tukey’s WHE ©]83510]
p<0.05 oA Batgk 749 ol de AAsIlT B ol
B & gt BHEELAHSEME HERAICH

=t

21 A 0F

b

Olztety B4

Avt 9 FEEA] S o8 A% 713 S LR
S Table 20] HERQITE 2, Z2Thd, 22, 13
0. Z¥7} 74.73%75.88%, 17.87%19.42%, 6.19%6.56%,
67%1.712%5 el ow, 27717 9 A2 7o) /-9
Aol AATHP>0.05). Kim 5(2018)2 F=5A A5
WA (Arbor Acres) BTHE] Q] i, 2, 2AH 23]

Ui

[

P
o (‘2

Table 2. Proximate composition (%) of chicken thigh meat from conventional and animal welfare farm during cold storage

Storage (d)

ltems Treatment SEM
1 3 5 7 9

Moisture CT 75.09 75.83 74.92 75.80 75.29 0.538
WT 75.99 75.88 74.84 74.73 75.49 0.393

SEM 0.526 0.616 0.271 0.293 0.544
Crude protein CT 18.92 18.40 18.40 17.87 18.97 0.338
WT 18.94 19.31 19.42 18.23 18.59 0.385

SEM 0.372 0.405 0.391 0.270 0.358
Crude fat CT 6.56 6.53 6.26 6.21 6.30 0.371
WT 6.31 6.19 6.40 6.32 6.55 0.330

SEM 0.319 0.345 0.387 0.398 0.294
Crude ash CT 1.72 1.72 1.70 1.67 1.71 0.045
WT 1.69 1.71 1.72 1.71 1.71 0.043

SEM 0.046 0.036 0.054 0.038 0.043

CT, chicken thigh meat from conventional farm; WT, chicken thigh meat from animal welfare farm.
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B S=E0 Zk7E 74.95%75.75%, 17.34%17.76%, 5.80%6.63%,
1.12%1.35%S HPom, AT 719 89291 xjo]& Ho|
A Qol B Arel FARE 3he UERHICH

pH, |M, 7134, 2=

=W get 9@ FEEA SA4 oS A% 713 5 pH, &
A 7197 B2=8]o] Wal= Table 3o UJehHTh pHE=
6.52-7.07& YEHSIth. Iubsd5A9] pH 32 A7 193k
Hop A 9t foFor w2 FAE UEHSIOH
(p<0.05), FEEATT A= A7 5 FLH] Ao]
£ HolA| Ithp>0.05). A152] 24717t 53t pH7}F S71st
= A2 vAAEY] A T o] Eofjof] ofsf AikE AdHY
oo} tjApitEC] o5t Ao R ke th(Jay and Shelef, 1987).
Castellini 520022 7157l A AN 4 t&52] pH
7t Geks |4 gEsET fo3 08 W2 pHE Atk
SIS0, Husak 5{(2008)2] Aoflxl= f7153a dutart
oA AMSEl £4 tHE]R2] pHe 12]21Q1 Z}olE HolA] &
UTHL 15k

SAL A8} ASZ sl o Qlo] YL VA= F

83F g4o0lH, §A9] F57, AR, Uo] 5ol Y= v
Aoz A QItkKim et al., 2020). L*(52.84-53.75) A} 7t
2 BE A 717 5 = AP 7He] F-9124R1 o7t ISt
THp>0.05). Husak 5(2008)> Uyt 547 W 549 47
tHs9] L* 32 794221 Aozt gilttal B rskgict. 24
TE UeE a*gkZ B AP g3 B9 WT A21(8.24-
8.56)7F CT A &]746.50-6.89)5r} G-ojF oz =2 ZFS e}
WAL H(p<0.05), T+ AT BT A77|7tof| wE 722l
Afol5 Ho|A| F3ktH(p>0.05). Husak 5(2008)2] A-oflA] v
5H SA tE89 a*glo] dvksAolA ASE SA HEs
Ho} fojdo & =of, & Aet fARE B3RS eIt
FAEE UEE bt = AT 25 A% Algto] At
of w2t S7FHA S (p<0.05), A 7, 98Aol= WT A2+
7b CT Attt W2 FAEE YE U (p<0.05).
7t A HegE s Y SRS RS s e T

S Grlsk= 9 AREE I QLo (Choi et al., 2009), H5Ee
Al50] A, g, dE 5ol IS vIXIH oEs W 7t
A2 25.56%29.88%F UEHHIIC™, 227 7F 2 A7
7]l whE 721221 AlolE HolR] hthp>0.05). EIF HE=

Table 3. pH, instrumental color, cooking loss (%) and water holding capacity (WHC, %) of chicken thigh meat from
conventional and animal welfare farm during cold storage

Storage (days)

[tems Treatment SEM
1 3 5 7 9

pH CT 6.59° 6.59° 6.78" 6.76%° 7.07° 0.046
WT 6.52 6.54 6.59° 6.56° 6.59 0.029

SEM 0.037 0.039 0.053 0.034 0.027
Color L* CT 53.26 53.21 53.00 52.65 52.84 0.464
WT 53.75 52.91 53.03 53.02 53.09 0.475

SEM 0.335 0.748 0.285 0.494 0.325
a* CT 6.50° 6.53° 6.64° 6.89° 6.72° 0.218
WT 8.56" 8.29" 8.38" 8.24% 8.39" 0.200

SEM 0.195 0.310 0.154 0.206 0.134
b* CT 8.20° 9.26" 10.57° 12.38% 12.38% 0.406
WT 8.21° 9.49 10.43%® 10.538® 11.09% 0.326

SEM 0.367 0.456 0.302 0.421 0.258
Cooking loss CT 26.34 29.45 29.39 27.34 25.56 1.151
WT 29.33 29.73 29.88 28.38 28.11 1.417

SEM 1.863 0.995 0.791 1.349 1.194
WHC CT 54.14 58.56 56.58 54.24 54.90 2.211
WT 53.23 57.02 58.51 54.81 57.74 1.945

SEM 1.615 1.684 1.961 1.698 3.083

ABMeans within the same column with different letters are significantly different (£X0.05).
““Means within the same row with different letters are significantly different (£0.05).
CT, chicken thigh meat from conventional farm; WT, chicken thigh meat from animal welfare farm.
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AR 717 B9 T AT 7 B4 (53.23%58.56%) ] 99
A2l Alol= fllod, A% 717F Aol o RFolH1l Alo]
+ UAHp>0.05). Wang 5(2009)2] AFoA= WEE &4
7153 AUlollA ARSE SA4 71559 E4E9] Ajol= ¢l
Aot st o, AkS 32 4]59] Bagof] PRk 1]
Z|A] koktia B 5kgith Kim 51(2018)2 Arbor Acres® Y
TSAI9F SEEA SA4 S S YA IZto] At
gholl mEt B39 zjol= glolrtal Haste] B A Avte}
A i

o=

U gut 9 SEEA SA o] W A% 71 S A
T2 9] H3k= Table 40l UERHQITE ATl 117]9] A5k,
1 2 2Ed 1719 Axet T Qs A FEO|H(Beilken et
al.,, 1986), AT 11719] Asr|E B7Iol= ol 7 274
ol Wi og AREE T QTkKim et al, 2019). RE A& U=}
oAl CTHETF WT A2jtoflA| FojH o= =2 Add 2 v
Efiglom, 27 7|7to] S7kete] wt Aee R 4askl
THp<0.05). Farmer 5(1997)¥} Kim 5(2021)9] A+ AT
ANSEETE R SA9) 71580 B B TR ARE &
AR 22 Ao 3hS Bohl sto] 2 Aol 5Ug 4

Ay

FS Uehhh Castellini 5200212 ] %S 25 T 5
e 9715 A% BoIN A8 87 Tl 8ol vt
o A48 7 TrelSET} § L Aue o] dFe 1
AT BTsRck 544G, Schilling S(2008)9] AT 45 N
vleke] Sl aB|RjolA] sl QlAle Frha Ms)
of, 87T Arkeo] RAT FEEA T TsE A

w5l Sitkn ke Eek AR Fikio] E7Re] whet
ot e e A% F Ah L nlBo] AYEH: Iy
% WASHe T Bee Qg 20w At EIthKruk o al.,
2011)
AN

U dvt 9 SEEA] 4 bS] A% 717§ S
o} tigato] HSk= Table 500 LERAQICE Qv 9l FEE
27 89 27| 9L 2.54-2.58 Log CFU/go]9loH,
A 5GA7RA] A=t 749] |9 AQ AJolE HolA] gkoront
(p>0.05), A7 7, 9820 WT A&J77} CT A2FHTt {2
Aog 2o FugE HEHIITHp<0.05). T3 A]50lokE<t
ZAX(MFDS, 2018)9] A& F W& AR 7|EolA= A& &
ol T 4= Qe Harle FE <F 6.7 Log
CFU/g(5x10° CFU/g) olstz st o, A% 9dxto]

0
B

0

Table 4. Shear force (N) of chicken thigh meat from conventional and animal welfare farm during cold storage

Storage (days)

Treatment SEM
1 3 5 7 9
CT 21.18% 21.27% 18.348° 15.86%° 12.355¢ 0.615
WT 24.75 23.24 22.214 20.29% 19.96"° 0.601
SEM 0.685 0.324 0.386 0.916 0.536

ABMeans within the same column with different letters are significantly different (X0.05).
““Means within the same row with different letters are significantly different (£X0.05).
CT, chicken thigh meat from conventional farm; WT, chicken thigh meat from animal welfare farm.

Table 5. Microorganisms (Log CFU/g) of chicken thigh meat from conventional and animal welfare farm during

cold storage

Storage (days)

[tems Treatment SEM
1 3 5 7 9

Total aerobic cT 2.58° 2.71° 3.81° 6.26" 6.99" 0.098
bacteria WT 2.549 2.66° 3.68° 5.458 6.228 0.091

SEM 0.099 0.081 0.088 0.104 0.099
Coliforms CT ND? ND ND 1.31 1.43 0.156
WT ND ND ND 1.27 1.32 0.142

SEM 0.140 0.159

ABMeans within the same column with different letters are significantly different (£X0.05).
#d\Means within the same row with different letters are significantly different (£X0.05).
CT, chicken thigh meat from conventional farm; WT, chicken thigh meat from animal welfare farm; ND, not detected.



Characteristics of Cobb broilers from animal welfare farm 73

CT A2lae Ve 23t dhd=tte] 3¢ A 5Lt
M AEEA] koL, TR E 7&%54‘212 At 2t

o] FoJIQl Aol= AATHp>0.05). tid=tS] B¢ ZE A=
T 2 AN FEEA] AATHEIOTEE HAISHA] &5).
Wang 52019y TEEE ARSE ATt UloA] m]gEo] 44
Aukd £ glow, SA AKofA Wsh= HES =530
A AR Bt SA19] EHolu oA HaE LHA
Z 4 Johal B 5L} Patria 5(2016)2 274 71559 ©
718 vBE = TUEoA ARSE SARET AUkofA A

H AN w3}l BAlsk.

Thiobarbituric acid reactive substances(TBARS) 2! volatile
basic nitrogen(VBN)

U Git 9 FEEA 4 T A% 717 5 TBARS
13} 9l VBN §Hg=2 Table 60 HERGITE. TBARSE A4
A} 522 Uehfel, B2 Fesiols, A R fARE 412
NSRS 2R T A2l mE ATl Skl wet
TBARSFIC| #9402 79 oH(p<0.05), Be A &
Aol WT7F CTEL f-92 02 WO MDA TS LERSL
THp<0.05). ol FEEAGA} AukgA T Aatafz} ok
2 AL Bl Zlo2 MhEh Husak 5(2008)9] A7
t2]5 TBARS 72 5 £7(0.12 MDA mg/kg)7t vt
o2 A2 £7)(0.18 MDA mg/kg)Hrh Solxoz tho z+
< Uehfjo] & A7 Axe}l Sk

VBN #%2 459] ANEE Heishs AR AGHT 3
o, Syt AE339] A4S 71%E 20 mg/100 g oJsk=
TSl QICHMEDS, 2018). VBN 4] 23}, &+ A2 B
A 717k wet fejAo g FrkstloH, A% 1, 3, 793t
o= F A= 749 FoHQl AolE HolA| ot
(p>0.05), A 5, 9Ulol= WT7} CTHT} GoHog e

u&v

RS UERJQITHp<0.05). Jung S(2010) A1 1 &4
1ol A8 Ty Ralg 571417 obvliAls} VBN W
S7HAZIT AL Basiiey 2 A-da, A 71T o
5=9] Z7}=2 QI5ta] VBN d&fo| V)5t Ao 2 ALzt

d

ofv lo

I

g =49

U Ait 9 SEE5A SA tEls AR 71t 5 A4
| Hok= Table 70 eI H2lso] F8 AGAR
oleic acid(40.12%-38.17%), palmitic acid(23.61%-24.97%), linoleic
acid(17.06%-18.79%)°] .2 ™, myristic acid $FF2 1, 3, 5, 9
YA TEEASA drElge] ditksdSA gl
o £ g HE UTHp<0.05). Ahmed 5(2015)2] 17+

JAE & tha]s9] 8 AR oleic acid(39.18%43.06%),
palmitic acid(22.91%-25.04%), linoleic acid(14.01%-15.59%)=
& A7t FARE A5 HERIT Kigiikyilmaz -5(2012)2]
Aol A= & tel2] SFA, MUFA, PUFA 32 dubz|o
2 ASE H(Hubbard Red-JA)I} {702 ARSEH
(Hubbard Red-JA)O| A §-2]21Q] Z}o|& HolX] gttty Bl
sfof 2 A aNsh AR

M|t E X (creatine, creatinine, anserine, carnosine)
= &it 9 SE5A 7 Helse] A 713t F- creatine,

creatinine ¥ di-peptide(anserine 2 carnosine)2] M= Table
80l YEFHRIL,. Creatine, creatinine 2 di-peptide(anserine %
carnosine)®| 2| B4 E42 A5 552 A0l o]
Uom, &7 HFE oA AFHD 4 Ack(Schmid, 2009).
Creatine¥} creatinine 417 H3% 83= 7[X|1 9JoH, di-
peptide(anserine & carnosine)<> 1——:,’-11\ Aoy axket 2 2
Oz AAA 92 S} 715 7HA 2L Atk (Boldyrev and

Severin, 1990). Creatine, creatinine, anserine, carnosine S}ef-2

Table 6. TBARS (mg MDA/kg) and VBN (mg/100 g) of chicken thigh meat from conventional and animal welfare

farm during cold storage

Storage (days)

ltems Treatment SEM
1 3 5 7 9

TBARS CT 0.20% 0.24% 0.27% 0.32%° 0.37% 0.006
WT 0.13% 0.16%¢ 0.18% 0.21%° 0.27% 0.005

SEM 0.004 0.004 0.007 0.007 0.003
VBN CT 8.28° 9.52¢ 10.87%° 14,53 27.83% 0.163
WT 8.21° 9.08¢ 10.35%¢ 14.17° 26.08% 0.155

SEM 0.166 0.163 0.127 0.185 0.147

ABMeans within the same column with different letters are significantly different (0.05).
@*Means within the same row with different letters are significantly different (£<0.05).
TBARS, thiobarbituric acid reactive substances; CT, chicken thigh meat from conventional farm; WT, chicken thigh meat from

animal welfare farm; VBN, volatile basic nitrogen.
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Table 7. Fatty acid composition (%) of chicken thigh meat from conventional and animal welfare farm during cold
storage

Storage (d)

[tems Treatment SEM
1 3 5 7 9

C14:0 cT 0.56® 0.60% 0.59% 0.97° 0.62® 0016

(Myristic acid) WT 0.95* 0.95* 0.95" 0.82 0.92* 0.041
SEM 0.013 0.014 0.012 0.061 0.025

C16:0 CT 23.61° 23.81%° 23.65° 24.35%® 24.97° 0.220

(Palmitic acid) WT 24.04 24524 23.9 2421 243 0.183
SEM 0.239 0.176 0.237 0.124 0.213

C16:1n7 CT 6.21 6.74" 6.48 6.30 6.79" 0.180

(Palmitoleic acid) WT 6.10 6.27° 5.88 6.17 6.16° 0.148
SEM 0.174 0.058 0.178 0.249 0.088

180 cT 6.35° 6.14 6.27 6.51 6.51 0.131

(Stearic acid) WT 6.76°® 6.58* 6.50% 6.36" 6.83 0.096
SEM 0.098 0.116 0.068 0.123 0.151

C18:1n9 cT 40.12° 3035 39.24° 38.04° 3817° 0.393

(Oleic acid) WT 39.01 39,60 40.09 39,61 39.43 0.326
SEM 0.439 0.149 0.176 0.531 0.353

C1g1n7 cT 2.31 2.31 2.19 2.22 217 0.079

(Vaccenic acid) WT 2.42 2.36 2.34 2.24 2.25 0.065
SEM 0.057 0.056 0.053 0.052 0.120

C18:2n6 cT 17.94 18.20" 18.79" 17.92 18.07 0.214

(Linoleic acid) WT 17.69 17.06° 17.66° 18.07 17.47 0.359
SEM 0.452 0.164 0.208 0.303 0.267

C18:3n6 cT 0.18 0.20 0.18 0.22 0.19" 0.020

(r-Linolenic acid) WT 0.17 0.16 0.15 0.17 0.15° 0.007
SEM 0.011 0.013 0.017 0.024 0.003

C183n3 cT 0.82 0.83 0.86 0.91" 0.81° 0.026

(Linolenic acid) WT 0.86 0.86 0.90 0.83° 0.90% 0.017
SEM 0.035 0.019 0.014 0.017 0.019

C20:1n9 cT 0.22 0.20 0.22 0.22 0.22 0.011

(Eicosenoic acid) WT 0.2 0.20 0.23 0.22 0.23 0.009
SEM 0.009 0.005 0.008 0.013 0.014

C20:4n6 cT 117 107 101 0.88 0.90 0.077

(Arachidonic acid) WT 123 0.99% 0.90° 0.87° 0.84° 0.067
SEM 0.061 0.097 0.070 0.027 0.085

C20:5n3 CT 0.09% 0.08° 0.09% 0.15% 0.16° 0.017

(Eicosapentaenoic acid) WT 0.11% 0.07° 0.11% 0.11% 0.15° 0016
SEM 0.020 0.004 0.011 0.020 0.020

C22:4n6 CT 0.27 0.24 0.22 0.23 0.24 0.026

(Adrenic acid) WT 0.27 0.2 0.22 0.20 0.23 0.016
SEM 0.027 0.027 0.017 0.011 0.019

C22:6n3 CT 0.14 0.14 0.18% 0.18 0.184 0.010

(Docosahexaenoic acid) WT 0.16 0.14 0.14° 0.14 0.14° 0.016

SEM 0.017 0.013 0.011 0.015 0.009
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Storage (d)

[tems Treatment 1 3 5 - 9 SEM
SFA CT 30.52 30.55° 30.52 31.83 32.10 0.237
WT 31.75 32.04" 31.37 31.398 32.07 0.226

SEM 0.320 0.157 0.272 0.038 0.256
USFA cT 69.48 69.45" 69.48 68.17° 67.90 0.237
WT 68.25 67.96° 68.63 68.61% 67.93 0.226

SEM 0.320 0.157 0.272 0.038 0.256
PUFA cT 20.61 20.85" 21.34 20.48 20.56 0.249
WT 20.49 19.53° 20.09° 20.38 19.87 0.433

SEM 0.531 0.101 0.236 0.375 0.367
MUFA CT 48.87° 48.60% 48.14%® 47.69%® 47.34 0.326
WT 47.76 48.43 48.55 48.23 48.07 0.329

SEM 0.546 0.105 0.228 0.344 0.237
W3/W6 CT 0.65° 0.71% 0.81% 0.92° 0.87%® 0.054
WT 0.68° 0.78%® 0.90% 0.88% 0.99° 0.049

SEM 0.033 0.065 0.053 0.035 0.061

ABMeans within the same column with different letters are significantly different (X0.05).
*bMeans within the same row with different letters are significantly different (X0.05).
CT, chicken thigh meat from conventional farm, WT, chicken thigh meat from animal welfare farm.

Table 8. Creatine, creatinine and di-peptide (mg/100 g) contents of chicken thigh meat from conventional and

animal welfare farm during cold storage

Storage (d)

[tems Treatment SEM
1 3 5 7 9

Creatine cT 337.01 333.06 351.02 337.24 327.31 13.806
WT 367.85° 352.56% 338.85%° 315.34° 331.39% 6.912

SEM 10.023 8.070 11.537 13.073 11.241
Creatinine CT 3.09 3.34 3.81 3.54 3.54 0.205
WT 2.94° 3.60%° 3.92° 3.27% 3.87° 0.162

SEM 0.144 0.161 0.291 0.153 0.130
Anserine CT 124.34° 117.86%® 112.90% 99.31%® 85.81° 7.660
WT 141.49° 125.81% 120.69% 129.44% 110.56° 5.357

SEM 6.712 7.781 4.641 7.515 5.902
Carnosine CT 53.75%® 67.29° 62.54% 45,20 32.09° 4.726
WT 52.28 54.42 59.18 48.68 45.03 5.933

SEM 4.671 4.949 6.965 5.393 4.465

¥°Means within the same row with different letters are significantly different (£0.05).
CT, chicken thigh meat from conventional farm; WT, chicken thigh meat from animal welfare farm.

BE A7 B AT 2] {2221 Aol HolA| elsk
THp>0.05). WT 2| FLo|A] creatine Tk A7 7]7to] Auk3t
of wet Fashs FdE UEM A2 U(p<0.05), creatinine -+

A7 wE AR 7o) weh 27ksHe AR Uerilc
dere £ AT mE A 7)o At
of wet Ak A4S ERAZLODI(p<0.05), camosine T

(p<0.05). Anserine
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Table 9. DPPH, FRAP, ABTS, and ORAC activities (uM TE/mg dry matter) of chicken thigh meat from conventional

and animal welfare farm during cold storage

Storage (d)

[tems Treatment SEM
1 3 5 7 9

DPPH CT 16.59° 13.65%® 11.57% 9.87° 9.25° 0.737
WT 18.45° 16.31% 13.10% 10.82° 9.62° 1.164
SEM 1.287 0.822 0.980 1.038 0.607

ABTS CT 97.00° 94.14° 96.43° 92.86° 84.57° 1.556
WT 99.00° 94.71° 94.71° 94.00° 87.14° 0.753
SEM 0.627 0.821 0.926 1.626 1.706

FRAP CT 11.418e 12.03¢ 9.80* 8.43° 7.85° 0.490
WT 15.31% 12.12° 9.55% 9.35° 8.13° 0.644
SEM 0.769 0.647 0.478 0.526 0.350

ORAC cT 195.91° 169,228 152.44% 149.44% 131.24° 8.799
WT 203.71° 197.88% 168.32 155.32° 142.09° 7.064
SEM 3.400 7.941 7.518 10.368 8.925

ABMeans within the same column with different letters are significantly different (X0.05).
“Means within the same row with different letters are significantly different (¢X0.05).
FRAP, ferric reducing antioxidant power: ORAC, oxygen radical absorbance capacity; CT, chicken thigh meat from conventional

farm, WT, chicken thigh meat from animal welfare farm.

T2 CTolARE F9A 0 2 ZAs3ithp<0.05). Kim 5(2018)9]
Ao FBEA 27 iR} Aut B Tl creatine
3} carnosine $FF x}o|7} QAT H 15} O™, anserine $FF
2 FEEA SACIA fedoR =2 2 UErSl

U vt 9 FEER] 4 th2&e] A% 7|7t 5 DPPH
gz 274G, ABTS 2itjZ 4715, FRAP, ORAC &/J2] ¥
Sk= Table 9°f YEF T DPPH 2 ABTS o AASL
E2 Y B4 A 24| gz Aok 289 dEE
o|gsto] EFok= WRHOE ARGEIL 31O, FARP /42
S ol&ste] SA3ITE ORAC 42 2 ~AG=
o] 8sl= WHo|A|qt, thE R4S &0 vl ¥k ATt
ouisty, AgLrt =2 WHeRE A UtKKim et al,
2013). DPPH 2] A7%, ABTS 2z 4753 ORAC
2 ATt 719 F2ZRl Apo|E HolA| kO (p>0.05),
FRAP 2 ZAijof|A] 27 1921l WB7} CBEH fo]& o=
£ B2 HEISItHp<0.05). 3t DPPH 2tz 47,
ABTS 2tz 275, FRAP /3 ORAC &4 25 A7 7]
Zro]l ZAgto] wel fojFoz kst Aol AT
(p<0.05). Kim and Jang(2021)2 £117] SA7} $52 4+1109]
2504 A7ste] DPPH 2tz 4755, ABTS 2oz 475,
FRAP /& 7451910, BE FEoA A% 7|7to] gt

)

| et 5

1o

Ao fJasio] & 7 Auet Al

O
e 19

A= FEEASA(Cobb) T} HAESHHA] o]
A B3 AeddEde] HIlkE sty o AAlsk
AYEEA (0=30)2} TEEASA0=30)E T4 * H=xY
4£1T A AsfHolel oA AdSHHA 1, 3, 5, 7, 9]
tolgfeld FAEAY BB we] MekE S5}
At AEHIERAGS] AJol= gl FMLE e a*

= 7 AP 2R A7) g2 folAQl Zo|E HolA|
AU H= A dAloA diksdSA B T SEEASA Ol
A FoF o R 2 AdES YEith e A A%
7, 9¥Ate] WT AH2|4t7} CT A2j4tHe; fojdozs 22 &
w45 YRGS A O] e, HE A dAjelA
WT7} CTHT {940 & W2 TBARS 3HgS UERHIT
A2 EA9I creatine, creatinine, anserine, carnosine SHEF2
= A7 B9t APt 7HY] 5941 ApolE HolX| %k
ot wEbA] 2 A2 FEEA] Cobbd §7 TS vt
SAEG A4 7Y o]F W2 R AN E E =2
A E Ueili= Zol7t = Ao I, o] X|&4
QA S=EEASAS 4 BUEHo] B9 Ao=E wHE
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&
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