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Comparison of Quality and Bioactive Compounds in Chicken Thigh Meat from
Conventional and Animal Welfare Farm in Korea
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ABSTRACT This study was conducted to evaluate the difference in the quality of chicken thigh meat from conventional and
animal welfare farms during refrigeration storage over 9 days. Chicken thigh meat from conventional (CTC, n = 30) and animal
welfare farms (CTW, n = 30) was tested. The pH value was significantly lower in CTW (6.28) than in CTC (6.37) on day 1;
however, no significant differences were found on subsequent days. The yellowness of CTW was higher than that of CTC on day
1, but CTW showed lower yellowness than did CTC on day 7 and 9. The cooking loss, water holding capacity, lightness, redness,
and coliform levels of CTC did not show any significant difference when compared with CTW during storage. The shear force
of CTW was significantly higher than that of CTC on day 1, 3, 7, and 9. Total microorganism and coliform in CTC and CTW
increased with increasing storage days. On day 7 and 9, the total microorganism level of CTW was lower than that of CTC. The
thiobarbituric acid value of CTW was lower than that of CTC on day 9. The volatile basic nitrogen (VBN) of CTW was lower
than that of CTC during storage. Anserine content and 1,1-diphenyl-2-picryl-hydrazyl(DPPH) scavenging activity of CTW was
significantly higher than CTC on day 1. These results suggest that CTW stayed fresher for longer than did CTC because of low
total microorganism level on day 7 and 9, and VBN during refrigerated storage.

(Key words: animal welfare, chicken thigh, quality, anserine, creatine)
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Table 1. Proximate composition of chicken thigh meat from conventional and animal welfare farm during cold storage

Storage (days)

Items Treatment SEM'
1 3 5 7 9

cTC? 75.57 75.75 75.30 75.21 74.95 0.465

Moisture CTW 75.15 75.25 75.27 74.99 75.15 0.435
SEM 0.333 0.445 0.380 0.373 0.650

CTC 17.34 17.68 17.34 17.40 17.38 0.294

Crude protein CTW 17.76 17.65 17.56 17.54 17.54 0.258
SEM 0.301 0.300 0.288 0.242 0.247

CTC 6.41 6.22 6.61 6.59 6.63 0.302

Crude fat CTW 5.80 6.18 6.05 6.35 5.81 0.282
SEM 0.283 0.341 0.303 0.201 0.313

CTC 1.23 1.12 1.32 1.25 1.23 0.071

Crude ash CTW 1.12 1.25 1.19 1.35 1.29 0.061
SEM 0.064 0.049 0.070 0.082 0.062

' SEM: Standard error of means.

2 CTC: Chicken thigh meat from conventional farm, CTW: Chicken thigh meat from animal welfare farm.
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Table 2. Meat pH, instrumental color, water holding capacity, and cooking loss of chicken thigh meat from conventional and animal

welfare farm during cold storage

Storage (days)

Treatment SEM!
1 3 5 7 9
CTC? 6.37% 6.41% 6.40 6.56™ 6.75% 0.028
pH CTW 6.28% 6.38%¢ 6.40° 6.53% 6.69"* 0.024
SEM 0.014 0.035 0.029 0.029 0.019
CTC 55.31% 55,524 54.99% 54.83% 55.04% 0.409
L* CTW 55.77% 55.474% 55.28%® 54.414® 54240 0.341
SEM 0.360 0.254 0.552 0.365 0.275
CTC 6.96™ 7.114 7714 7.44% 7,724 0.222
Color a* CTW 7.16% 7.16" 7.80% 7.3844 8.114 0.238
SEM 0.216 0.255 0.276 0.193 0.201
CTC 4.40% 6.62%° 6.91% 7.214A% 7.684 0.168
b* CTW 5.974 5914 6.54" 6.52% 7.238 0316
SEM 0.232 0.281 0.368 0.189 0.128
CTC 53.63%° 57.174% 59.581% 61.61%° 69.9244 1.716
ter holdi
\Z:p:rcityo g‘/n)g CTW 50.19% 56.45" 60.04"° 63.74" 72.40% 1.975
0
SEM 2242 1.928 0.886 2.181 1.680
CTC 30.614 30.944 30,114 28.314® 26.50*° 0.860
king 1
Coo (‘;‘% 088 CTW 28,05 29.45% 28.90" 29.85% 25.69" 0.798
()
SEM 0.824 0.885 0.661 0.797 0.953

AB Means within the same column with different letters are significantly different (P<0.05).
24 Means within the same row with different letters are significantly different (P<0.05).

! SEM: Standard error of means.

2 CTC: Chicken thigh meat from conventional farm, CTW: Chicken thigh meat from animal welfare farm.
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Table 3. Shear force(kgf) of chicken thigh meat from conventional and animal welfare farm during cold storage

Storage (days)

Treatment SEM!
1 3 5 7 9
CTC? 2.48% 2.20% 2.19% 1.94% 1.77% 0.035
CTW 2.81% 2.50" 2.28% 2.21% 1.89" 0.050
SEM 0.054 0.051 0.040 0.031 0.035
AB Means within the same column with different letters are significantly different (P<0.05).
24 Means within the same row with different letters are significantly different (P<0.05).
' SEM: Standard error of means.
2 CTC: Chicken thigh meat from conventional farm, CTW: Chicken thigh meat from animal welfare farm.
Table 4. Microorganisms of chicken thigh meat from conventional and animal welfare farm during cold storage
Storage(days)
Treatment SEM!
1 3 5 7 9
: CTC 2.64M 2.96" 3.85% 6.12% 7.16™ 0.081
Total aerobic
bacteria CTW 2,67 2.92M 3.75% 5.83% 6.70% 0.089
(log CEURR)  gpyy 0.081 0.069 0.104 0.084 0.084
CTC ND* 0.55*° 0.84" 1.30™ 1.67* 0.204
Coliforms . .
CTW ND* 0.63" 0.537® 0.777 1.32% 0.227
(log CFU/g)
SEM 0.000 0.304 0.301 0.248 0.216
AB Means within the same column with different letters are significantly different (P<0.05).
274 Means within the same row with different letters are significantly different (P<0.05).
' SEM: Standard error of means.
2 CTC: Chicken thigh meat from conventional farm, CTW: Chicken thigh meat from animal welfare farm.
> ND: Not detected.
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7. TBARS

S Gyt @ FERA] &4 gl AR 71 F
TBARS W3k= Table 59 YEPHSITH A7 1458 747
Al CTC9 CTWZE] o ARl Aol = gl #1749
2}ol] CTW(0.56 mg MDA/kg)”} CTC(0.64 mg MDA/kg)X-
o frelA o2 v TBARS #h= YERSITE 4473t &
¢ dubsdI FEEA % 7 oS 1ke] TBARSH
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Table 5. Thiobarbituric acid(TBARS) and volatile basic nitrogen(VBN) of chicken thigh meat from conventional and animal welfare

farm during cold storage

Storage(days) |
Treatment SEM
1 3 5 7 9
CTC? 0.324 0.37%¢ 0.40% 0.534 0.644 0.011
TBARS
(g MDA/kg) CTW 0.30% 0.37A 0.42%¢ 0.50% 0.565 0.010
SEM 0.010 0.011 0.008 0.010 0.013
CTC 9.16* 10,322 11.96* 20.00%° 26.874 0.198
VBN
(ing/100g) CTW 8.458 9.208d 10.16% 15.01% 21.798 0.206
SEM 0.144 0.195 0.232 0.178 0.245

AB Means within the same column with different letters are significantly different (P<0.05).
"¢ Means within the same row with different letters are significantly different (P<0.05).

' SEM: Standard error of means.

> CTC: Chicken thigh meat from conventional farm, CTW: Chicken thigh meat from animal welfare farm.

et al.(2008)2 7 t}e] S-S PVC(polyvinyl chloride) &

oz ZAs 4T 129 EoF xA4ste] TBARS 3+

Zxe A3 2% 193kl = oF 0.3 mg MDA/kge|1.oH,

A7 129290 & 0.53 mg MDA/kg S 2 A7 713to] Z7138t
o we} TBARS #kol SVttt stof &2 A}k frAbeh
738 YERfSlTh

8. VBN

Ul 4t 2 SEEA SA gEsY AR 71 F
VBN W3} Table 59 YeRHASE A7 713F B<F CTW
£ CTCHY} froldos vhe VBN S Yeh|Utt A
7 79219 CTCE VBN o] 20.00 mg/100 g2 YERARL
o} CTWE 15.01 mg/100 g© & CTCET} 2+ VBN 3t
= Ueido] FE5A SA thelse] AAde] dnksit
SA el SET 20, AXEE o fAEE AeR
=T, Jang et al.(2010)2 &4 Tl S-S WA A

r—‘ﬁ/

i

0:

WA 79 B VBN @S S A, A% 0d Al
10.84~13.86 mg/100 g& YUERNA oW, A% 72}l =
22.32~28.13 mg/100 g& YERH O] A7 7|3to] F7}stol
wal fejqoz F7HhE JERIUTE VBN A%
717ko] F7hekel wheh Aok ol W)yt xegE]o] of
nenbdt R 7Y AR FelE AHES S A

olm, Ao AMEE Hrists A FEE AFLETHKIm et
al., 2018). F-2lvhet 2 EFF A= VBN ko] 20 mg/
100 g& 2731S o FojSo2 st ITh(MFDS,
2018).

9. Creatine2} Di-Peptide(AnserineZ} Carnosine)
Fak

U Iyt 9 FEEA] 87 the]5e] A% 713t 5 creatine
2 di-peptide(anserine ¥ carnosine)?] ¥ 3}= Table 61 L+
EPRAT). Creatine &<l olUAIE FF36HH, 2178 H
Fohs At e Aoz d#A] 9l tiAdhihetty and Beal,
2008). Creatine -2 A7 1€2tol] CTC(192.52 mg/100 g)
9} CTW(203.00 mg/100 g)Z+e] f2]d 9 zlel= fAATh
Di-peptideZ &7 anserine(B-alanyl-L-1-methylhistidine) 2}
carnosine(B-alanyl-L-histidine) 4, S1A], & 22 33 &
o A A Ao F2 xSk o, 35 A
ole ¢} Rl gz AAA = A-83THChan and Decker,
1994). =3t Al x9S ®Bostal, fe eodzt 22 A
=45 AASt $FEHe} MgAES sk tXAE =
A 71%E 7IA 3L JthBoldyrev and Severin, 1990). Anserine
o] A%, AR 1¥9ak] CTW(101.64 mg/100 g)7} CTC
(75.73 mg/100 g)Et} Felzow =& ks Yehjt
2159 anserine S =5 T/, &, A, vol ol 9
3] gakE W=TKChan and Decker, 1994). Sundekilde et al.
(2017)2 THAEFTE 7 H7IESCA Lat SAET
anserine ggo]l 7AsiRom, &9 JF Folz Qs
anserine $FaFo] 7HAE 4= vt B 13k t) Carnosine $F
g BE AR 71z Bt ﬂﬂ?‘ﬂq el A<l Afol= gl
9o __o] CTCE A& 717t E<F 7270l H3l= Hol
2] %9kth Kim et al.(2012)S 20T9‘r 9077 A the]Su]
di-peptide &S 543 A7, carnosine TH 14.28~

ok
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Table 6. Creatine and di-peptide (mg/100g) contents of chicken thigh meat from conventional and animal welfare farm during cold

storage
Storage(days)
Treatment SEM!
1 3 5 7 9

CTC? 192.5242 192.13% 183.93* 183.32% 170.10% 5.401

Creatine CTW 203.00™ 202.67* 197.81% 186.19% 174.99%° 5.302
SEM 3.667 6.356 7.428 4.827 3.296

CTC 75.735% 86.36™ 75.674% 70.86" 58.26"° 4815

Anserine CTW 101.64% 92.914% 85.16* 73.30% 60.04" 2.408
SEM 2.635 5.887 3.931 2.554 2.980

CTC 34.45M 36.02% 38.32% 32.00" 22.40™ 4272

Carnosine CTW 9027 41.28" 33.634% 32,69 21.78* 3222
SEM 2.638 4.544 3.815 4.533 2.976

AB Means within the same column with different letters are significantly different (P<0.05).
24 Means within the same row with different letters are significantly different (P<0.05).

' SEM: Standard error of means.

2 CTC: Chicken thigh meat from conventional farm, CTW: Chicken thigh meat from animal welfare farm.
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Table 7. SOD activity (U/g wet tissue) and DPPH radical scavenging activity (%) of chicken thigh meat from conventional and animal

welfare farm during cold storage

Storage(days) .
Treatment SEM
1 3 5 7 9
CTC? 3,319.72% 3,309.66™ 2,838.97* 2,594.34" 2,840.31* 179.760
SOD activity ~ CTW 3,478.75% 3,429.36™ 3,321.05" 2,853.01%° 3,003.574® 113.087
SEM 156.624 134.220 176.403 118.022 158.627
CTC 38.44™ 31.79% 29.12% 30.49* 27.43% 1.054
DPPH CTW 43.73% 35.84"° 31.31% 31.75% 28.62% 0.963
SEM 1.081 1.332 0.604 1.203 0.585
AB Means within the same column with different letters are significantly different (P<0.05).
a4 Means within the same row with different letters are significantly different (P<0.03).
! SEM: Standard error of means.
> CTC: Chicken thigh meat from conventional farm, CTW: Chicken thigh meat from animal welfare farm.
AR 717 T FAI AR S 7 AwS vl £t Ab AL
7] Slel AASGT AuEY B FREA 5] {4 o
255 TEote] 9 FRb 41 ColA AAshAA F4H B A23Ee sHSAE Ador wHAETE7]
7}, creatine, di-peptide(anserine 2 carnosine), SOD &g, 7ol EAE AR 7] < ) ekA} o] 7\]%% Hlo} o 1)
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