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Effects of Lemon and Cranberry Juice on the Quality of Chicken Thigh Meat
during Cold Storage

Dongwook Kim, Hee-Jin Kim, Hye-Jin Kim, Jung-Soo Kim, Hanna Kim, Joko Sujiwo,
Seokwon Kang, Hyeon-Ah Gwak and Aera Jang*
Department of Applied Animal Science, College of Animal Life Science, Kangwon National University, Chuncheon 24341, Republic of Korea

ABSTRACT This study was performed to evaluate the effect of lemon and cranberry juice on meat quality of chicken thighs
during cold storage. Experimental groups were chicken thigh meat dipped into distilled water (CON), 1% lemon juice (LJ),
1% cranberry juice (CJ), and a mixture of 0.5% lemon juice and 0.5% cranberry juice (LCJ). The meat quality traits were
determined at day 0, 3, 6, and 9 during cold storage at 4°C. The pH value of all treatments was lower than that of the control
(P<0.05). Total microorganisms of CJ and LCJ at day 9 was 6.94 and 6.76 log CFU/g, respectively, whereas that of the control
was 7.51 log CFU/g. The a* value of CJ and LCJ was higher than that of CON and LJ during storage (P<0.05), whereas
the b* value of LJ, CL, and LCJ was lower than that of CON at day 6 and 9 (P<0.05). Overall acceptability of all treatments
was significantly higher than that of CON after day 3. Thiobarbituric acid reactive substances and volatile basic nitrogen values
were lower than those of the CON after day 3 (P<0.05). Principle component analysis (PCA) of the aroma pattern of all
treatments was closer together, whereas PCA of the CON was scattered with the increase in storage days. This result suggests
that dipping the chicken thigh meat into the lemon and cranberry juice could be beneficial to enhance chicken thigh meat
quality by retardation of total microbes, lipid oxidation, and protein decomposition.

(Key words: lemon, cranberry, chicken thigh, shelf-life, meat quality, electric nose)
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1) pH

pHE 5 tE]l& 10 goll 90 mL 5755 78l homo-
genizer(PolyTron PT-2500E, Kinematica, Lucerne, Switzerland)
£ o] g3sle] T#A3}3E oS pH meter(Orion 230A, Thermo
Fisher Scientific, Inc., Waltham, MA, USA)S o] &35l =
skt

el o vl 10 g3} FEA A AT 90
, stomacher(Bag Mixer 400; Interscience, France)
% olgalel 28 B FRALT, FAAE AP
S2 WA 54500 ne] 2413 K (plate count agar,
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3) B4
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Japan)& o] &3to] B thE]Se] TS S7519]
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5) 2-Thiobarbituric Acid Reactive Substances
(TBARS)

A A EE Z431E TBARSE Witte et al.(1970)]
WS o] &3ste] ST &, | thEl S 20 goll 20%9]
trichloroacetic acid”} Z%¥ 2 M phosphoric acidE 50 mL
A7}sla, homogenizer(PolyTron PT-2500E, Kinematica, Lu-
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2} 0.005 mM 2-thiobarbituric acid 5 mLE ¥o] &313F &
WS 2ptslar, AL 1541 s 3 UV/VIS spec-
trophotometer (Molecular Device, M2e, Sunnyvale, CA,
USA)E ]85t 530 nmollA SF=E =743k, ol
2l ofste] ALFsEATH
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TBARS (mg malondialdehyde/kg sample)

= (M8 F8e - 3R 8% x 52

6) LM AY|EfEA a2k (Volatile Basic Nitro-
gen; VBN)

VBN 25330439 vl by
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No.)E o]&3le] o7}tk Conway unit 3+ €40l Al
5 o3d | mLE ¥ vy WA= 1 mLe 0.01 N
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SFA T

o
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= 0.14 x (b—a) x F/W x 100 x d

a: A1BE ZA3F 0.01 N NaOH] %KmL)

b: FAETFE A3 0.01 N NaOH2] %HmL)
F: 0.01 N NaOH¢] <7}

W: AA 2AFH Hg)

d: B

7) TXZE o|Zst VA

252 2w se A7t & oS A% 5 1
sjEle] ®stel] nX & g MA=(FOX3000, Alpha MOS,
Toulouse, France)S ©]-83}3 2™, 12702] metal oxide sen-
sor(MOS)E A3l &, & el 2 g2 vialoll ¥
< 40ColA 500 pm o2 180% F<F 2 BFsle] headspace =
5 4RSS 2730 213 AEE 25 mLE A
% injector2} sampler(HS 100, Alpha MOS, France)S ©]&
3Fe] 150 mL/min®] 4 =2 injection portol] U &
AN 3002 AIME TS| st Azl & B4
7] a7 AN & 7 A9 3
=5 F4% 4 (Principal Component Analysis; PCA),
Alpha Soft(version 8.01) ZZIH-S o] &3] Al FAE
H A2 FAE @e Fote] dEEE AT EFS A

g Hrielse] A% T ] dde 24T

At

8) SAIXz|

2 A3l TE ZAF}= SAS program(ver. 9.4 Statistics
Analytical System)2] General Linear Model'd'H-& ©] 8311
ok ZF A ztel] atgke] ApolEA S S8 4k HAE
AAIGE T Tukey’s WS AAISt] P<0.05 FFllA H
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Table 1. Effect of lemon and cranberry juice on pH value of
chicken thigh meat during storage at 4C

| Storage (days) 5
Treatment” SEM?
0 3 6 9

CON 647 647 668 690"  0.008
LJ 596  6.19% 663 667 0017
CJ 596“  631% 646 656"  0.004

LCJ 5998 619%  636™  674%  0.024

SEM 0.006 0.029 0.008 0.006

A™D Means within the same column with different letters are

significantly different (P<0.05).

24 Means within the same row with different letters are signi-

ficantly different (P<0.05).

Y Chicken thigh meat dipped in the distilled water (CON), 1%
lemon juice (LJ), 1% cranberry juice (CJ), and mixture of 0.5%
lemon juice and 0.5% cranberry juice (LCJ).

? Standard errors of the mean.

Table 2. Effect of lemon and cranberry juice on total aerobic
bacteria of chicken thigh meat during storage at 4C (Log CFU/g)

. Storage (days) R
Treatment” SEM?
0 3 6 9

CON 3.78M 485 680" 7510 0.044
LJ 3.64M 470  618%  7.03%  0.045
CJ 3.88M  463%  619% 694%™  0.063

LCJ 3.82% 471 623 676%™ 0077

SEM 0.157 0.016 0.080 0.088

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 signi-

ficantly different (P<0.05).

D Chicken thigh meat dipped in the distilled water (CON), 1%
lemon juice (LJ), 1% cranberry juice (CJ), and mixture of 0.5%
lemon juice and 0.5% cranberry juice (LCJ).

? Standard errors of the mean.
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Bai et al.(2007)2 & tFe] 5ol
ride(cecure® cpe antimicrobial) & *]2]ste] 2.5TellA A4
siie w, & vl A 643 9L Aol 2T H Y It
A Aol FAFrE folH o2 2haEel(P<0.03), FtA
7HE dElse] mE e dAdta Baskeid =

TA|Q] cetylpyridinium chlo-

& ks o EAlel 2% AelsklE W A% 713 <t o
7T} feldom Ge 714 v 58 Jehisld
(Morshedy and Sallam, 2009). %3t Bazargani-Gilani et
al.(2015)& A713F & A3 #dl His A7 & Ve
%9 FT5E flHon FaAtkn Base] £ AT
Astsl AR Aohe UeRRlc

3. 244

AAZRE A et ZRE A2le] W B thelgel
540 W3 Table 361 ERAZIS, Tl 4] g o
Bl L'gtel A9 A7 D Ao whe felAg)

Nt

Fol & Holz| ¢k3kt). Jang et al.(2011)2 & U] 5= 5Y
ok B A e A3 ‘q—ﬂ-ﬂr«] L3 61.53~63.35 434
£ Yehiewn, 24713t frel A<l Afo] & HolA|
gethal Haske], A @49} AT A EE
el & a gt A7 713kl M2 §24Q) Ao & Kol
eFgkoLt, A E]F(C)), dlE5T Zne]S EFE(LC)
A Te BE AA7IZE S 2Tl Hlal fredom =
ATHP<0.05). ol& AAH2]F LHe] HAHAo] a'gholl 9
&5 A Zeo AsHY FAEE JeERlE b ek A%
713ko] S7VEFE F7FI 2K (P<0.05), A7 043k 39
ztell = A 77ke] frol A<l 2pel 7k ek Havle A%
7]7} | 71l me) bake] ks, 2 AR 242
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Table 3. Effect of lemon and cranberry juice on color of chicken thigh meat during storage at 4C

Storage (days)

Treatment” SEM?
0 3 6 9

CON 63.76™ 63.80" 64.97 64.24% 1.132
LJ 64424 63.49 63.94 62.70 0.946
L* CJ 64324 63.88" 63.74% 62.85% 0.997
LCJ 62414 62.59" 63.33 64.10% 1.235

SEM 1.307 1.177 0.855 0.932
CON 3.028 2,938 2.865 2.77% 0.203
LJ 2718 2.875 2.8952 2.815 0.204
a* CJ 494 4.66™ 477 4.55% 0315
LCT 4.55% 4.40% 4,03 4414 0.264

SEM 0.304 0.223 0.165 0.288
CON 0.43% 1.50% 3.40% 4,994 0.158
LJ 0.75% 1.63%° 2,128 2.425 0.143
b* cJ 0.58° 1.15% 1.465% 2378 0.206
LCJ 0.884° 1547 2.14% 2.458 0.237

SEM 0.175 0.127 0.244 0.194

A"C 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).
D Chicken thigh meat dipped in the distilled water (CON), 1% lemon juice (LJ), 1% cranberry juice (CJ), and mixture of 0.5% lemon

juice and 0.5% cranberry juice (LCJ).
? Standard errors of the mean.
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Table 4. Effect of lemon and cranberry juice on sensory evaluation of chicken thigh meat during storage at 4C

Storage (days)

Treatment” SEM?
0 3 6 9

CON 8.18% 7.558 3.45% 3.09% 0.243
L 8.18 8.00 5,734 4.18" 0.204
Color cJ 8.09 7.9148 5.45% 5.00%° 0.194
LCJ 8.00 7.9148s 5.914° 4.64"¢ 0.240

SEM 0.197 0.130 0272 0.257
CON 8274 7.27% 2.00% 1.55% 0.197
LJ 8.36™ 7,738 5.64%° 3.73% 0.221
Aroma CJ 8.18% 7.8248 5.64%° 4274 0.191
LCJ 8.18% 7.8248 627" 4,184 0219

SEM 0.165 0.132 0.267 0.237
CON 1.18%° 1.64%° 7.554 827 0.197
LJ 1.27%° 1.36%° 3.64% 3.73% 0.221
Off flavor CJ 1.18%¢ 1.36"° 3.828° 4.64% 0215
LCJ 1.36" 1.73"° 3.915 4455 0.245

SEM 0.135 0.149 0.269 0.285
CON 8.36 7.09%° 3.45% 2918 0.239
Ly .18 7.64%% 6.00"° 4,094 0.229

11

acc(?c;far;my cJ 8.00% 7.82% 5,554 4.18% 0.286
LCI 8.094 7.8242 6.09"° 4.45%¢ 0.279

SEM 0.208 0.141 0.338 0.302

A™B Means within the same column with different letters are significantly different (P<0.05).
#7¢ Means within the same row with different letters are significantly different (P<0.05).
D Chicken thigh meat dipped in the distilled water (CON), 1% lemon juice (LJ), 1% cranberry juice (CJ), and mixture of 0.5% lemon

juice and 0.5% cranberry juice (LCJ).
? Standard errors of the mean.

5. XY= (TBARS)

A5 ARt o ® A7 B A5 W EAske A
Aho] e EwIA o8] 7] 242 At ol E4
/] malonaldehyde®} 2-thiobarbituric acid”} Zgsle] 7=
malondialdehyde®] F4 =5 L3 =A = S 35tc] TBARS
2 UeiiH, o] glo] S5 A =7t Avke 3E 9
n]gHKJang et al., 2010). =, TBARSE Ao =2 Vet

© Ao, AR E7F S7Fgel| whet TBARS gkl
b dE2sd 2ddese] A2zt AR F 9
telso] A A Aol wx|= FEFe Table 590 WEt

otk A4 022 5 thel 2] TBARS ZE2 0.012~0.016
mg MDA/kgS YERHLom, A g]5-3ke] fol A9l tol=
AATE 2y BE A FeA] A7l S whek
5 thEl 59 TBARS #2 fold oz F71sithP<0.05).
A3, 6, 99l HEFL), I FC), dEsy =2
2] F EFEWLQ) AT ERTEY foldoz v
2 TBARS 752 YERNRITHP<0.05). Keokamnerd et al.(2008)
< Hrhel B A ks 222 gz 22uelE
0.05%, 0.07%, 0.2% 7}sled TBARS 2 =43 A3}, A
%6, 9, 129kl xR 22ute] H7F A2t f9
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(mg MDA/kg) of chicken thigh meat during storage at 4T
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Table 6. Effect of lemon and cranberry juice on VBN values
(mg%) of chicken thigh meat during storage at 4T

Storage (days)

Storage days

Treatment" SEM? Treatment" SEM?
0 3 6 9 0 3 6 9

CON 0016 0.059*  0.065*° 0.122  0.001 CON 821 1437%  28.70"° 4872 0912

LJ 0016 0.026™ 0.052% 0.062°  0.002 LJ 7.98%  840%  1832%  33.76™ 0360

CJ 0.013% 0012 0.042% 0057°  0.002 QJ 777 8.59%  20.04%  36.59% 0377

LCJ 0.012**  0.018%® 0.051% 0.055®  0.002 LCJ 8.03%  952% 1890 37.22% 0538

SEM 0.002 0.002 0.001 0.001

SEM 0.185 0.339 0.554 0.968

A€ Means within the same column with different letters are sig-

nificantly different (P<0.05).

24 Means within the same row with different letters are signi-

ficantly different (P<0.05).

Y Chicken thigh meat dipped in the distilled water (CON), 1%
lemon juice (LJ), 1% cranberry juice (CJ), and mixture of 0.5%
lemon juice and 0.5% cranberry juice (LCJ).

? Standard errors of the mean.
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A™B Means within the same column with different letters are

significantly different (P<0.05).

24 Means within the same row with different letters are signi-

ficantly different (P<0.05).

Y Chicken thigh meat dipped in the distilled water (CON), 1%
lemon juice (LJ), 1% cranberry juice (CJ), and mixture of 0.5%
lemon juice and 0.5% cranberry juice (LCJ).

? Standard errors of the mean.
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Fig. 1. Principle component analysis of aroma pattern shown by
electronic nose analysis for chicken thigh meat subjected to
lemone and cranberry juice during cold storage (4C). Chicken
thigh meat dipped in the distilled water (CON), 1% lemon juice
(L)), 1% cranberry juice (CJ), and mixture of 0.5% lemon juice
and 0.5% cranberry juice (LCJ).
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