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Effect of Water Uptake Rate of Chicken on Lipid Oxidation, Color of Meat,
and Microbes of Chicken during Storage

H. S. ChaeT, C. N. Ahn, Y. M. Yoo, A. R. Jang, S. G. Jeong, J. S. Ham and S. H. Cho
National Institute of Animal Science Rural Development Adminstration

ABSTRACT This study was performed to evaluate change of lipid oxidation, microbes, and color of chicken meat containing
6, 8, and 10% of water uptake rate (WUR) during cold storage. pH of chicken containing 6, 8, and 10% of WUR showed 6.00,
6.04, and 6.05%, at day 3, respectively. Lightness (L") of chicken containing 6, 8, and 10% of WUR was 73.40, 75.27, and 75.31,
at day 3, respectively. Redness (a') of chicken with 10% of WUR was 2.52, which was the highest value, while no difference
was found between chicken with 6 and 8% of WUR. Yellowness (b") of chicken containing 6, 8, and 10% of WUR was 4.31,
4.33, and 4.36. Thiobarbituric acid reactive substances (TBARS) value of chicken containing 6, 8, and 10% of WUR was 0.107,
0.104, and 0.113 mg malondialdehyde/kg meat. The higher WUR, the higher TBARS value was shown. Total microbial number
of chicken with 6, 8, and 10% of WUR was 4.04, 4.12, and 4.56 log CFU/cm’” at day 3. E. coli of chicken with 6, 8, and 10%
of WUR was 0.93, 1.40, and 1.28 log CFU/cm?’. From this result high WUR increases L~ value, TBARS, and microbes of chicken
meat during storage. Therefore, lower WUR would be beneficial to extend shelf life of chicken meat during storage.
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Sl Eek. feluetlld e HrlE Al wet -Estko]
274 3 A s sk, olw) Harll S RS T
A el E gl FAE ST sleiA Ao
2 AR Gl s st 24k 7k ¥ A v
oAl Fvfjshe SRt ek, A5 s S8k 4
A Tofete aHlAlAlE w7l S SR FA
= 7H = 9 AlEsta 7delr] wiel BAH SR EdE
= kel §ltk ol Rt op2} Halel i) Fi=sH
wot Sl - 8713t Bt AY Ats 8 vy gl o7
=A #3 ego] S7HE = ] w2l =7l = o
g S-S Fol7] 918ke] FAHETFE A2 (2006, FH el
EErdin T T 37t 88 Ve FES

©
Q
R
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oA N
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X

A7) I, oo BRG] B ATE g
& gelsle) EedgAPR e $49 tusls W A
pebeia] shanlel AN, VIR 9 49 W8S P
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1. AL AR

T AEE AFa A ETbIAM ARG R ] 35U B
Z2(Ross) F52 SAE A1 L A A =3
F AR AR v =2 = AA FE FER A8t
Atk T AlEe 22 2ol ghud F SRR At
£ oA 105(951~1,050 g)o] TES TrE 2 A% IA]
£ afste] F 45575 T Addsksivh

2. Ng &=

EAGOIA ABE 7] ARE o] 2uag o] 3
of 5% Aelol gl AT BB §1 F A4S 4
S,

3. Mzl g

Har)9] o Agje WA 4F 2718 o] &3t
710 rpmell A 10 )t IAAA Harle] FEE FE6
AAANZ & Harle] FAS 546t E2]odA(PE) &
Aol B2 vy garr]e] FAlel vlElste] 6%, 8%, 10%2]
(&AM A & AT YAAHFE Et Al
2 e Akt ede F ol #2123 EFA
Aok HEAZ Sl 4T WAl A% $ 1, 3, 54
o AR5 AFst] "Gl 54E TSI

1) pH

pHE =245 pH meter(pH-K21, NWK-Binar GmbH, Ce-
liusstr, Germany)Z o83l 7}&58oA =431

2) A

AL 75 9 v H9le] EI(skin)ollA] chromameter
(Minolta Co. CR 300, Japan)2 ©]-&-ato] =(L'gh), 2%
@7, FAZ(b FHo) thk CIE(Commision Internationale de
Leclairage) #= Sttt olmj AR EEWS Y=
92.40, x =0.3136, y=0.31962] WAl E}l S A3l Th

Ho

3) X[UAIH=(TBARS)

Thiobarbituric acid reactive substances(TBARS)+= Witte &
(1970)2] "ol 2J3l] AR 4 g& #3k trichloro-acetic acid
(in 2M phosphate) 50 mLZ 3 7}3}aL 223t 14,000 rpm &
T3 7)o S/5= 100 mLE H78le] wrksthal, o
THWhatman No. 1)3F th2, ]2 5 mL2} thiobarbituric acid &
(0.005 M in distilled water) 5 mLZ ¥+-3-A]AH A& ko]
A 15A17F WX &, 530 nmell A FHEE SH sl v
216l 23kl AL

TBARS(mg of malonaldehyde /kg sample)

= absorbance at 530 nm x 5.2

4) ol = st

" A E- A= APHA(1985)2] swab methodS- 473 o] &3}
At} 71 599 #37] 33| 5x10 cm’e] templateS
P A7l W (Techra Co, AU) & HAal 3 Wt 3]4 4=
Hol 43 v &2 M3t F T4 8495 aerobic
count plate petrifilm(3M Health care, USA; AOAC, 1995)]] 1
mLE HF3te] 37 CollA] 243t miget & & 5 Al
sk vt 2 i+t 4= E. coli/Coliform count plate
petrifilm(3M Health care, USA; AOAC, 1990)= ©|&3}o] 3
M-S 1 mL HES 37 CollA] 24413 vt b3 2
& g & Ageisith

Ay} B8 SAS 2 731(1990)2] General Linear Models
(GLM) ® & o]&3te] EA T "] Alsel tieh A
Y R7IE 7] ke 4] A= one-factor randomized
block Tix}91 o 2 A 2]s}l3i e} w2 Student-Newman-Keuls'
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test= TSI frol4d p<0.05 FEelA B4kt

Zut 3 nE

1. pH
ol WE 5] 7 §-919] pHE Table 19149} 2
o] A% 1l Ha7]9] & 6% 2]l 6.13, 8% A=
T 6.00, 10% A 2|7 6112 A 2] tol] YA s vEht
2| ekokeh A% 3dole F& 6% 2] ollA] 6.00S e}
uilont, ghgol 8, 10% A 2]l A= 6.04, 6.055 YE}
o] gegol 7kl wet Srlshe A S YeERSIT
olgfdt Aeke A4 5Uo = ve A YehidEd,
& 6% A2 771 6.162 UERNL L, 8% A 2]+ 6.33, 10%

Table 1. pH value changes of breast meat according to rate of
water uptake of chicken during storage

WUR" 1 day 3 day 5 day
6% 6.13 +0.25° 6.00 £0.07 6.16 £0.40
8 % 6.00+£0.14 6.05+0.09 6.33+£0.01

10 % 6.11+£0.08 6.04£0.13 6.44+£0.23

! WUR: water uptake rate.
% Means + SE.

r

il

M

AT 6442 Fpgo] SIS S pHE S7Ishs 4
HeERHATE o] AtellA Har]e] pH7t BE gro] =5
2 trsta BS54 Zositka 819 & (Boulianne, 1995;
Fletcher %, 1999; Qiao %, 2001) Table 20114 &8 6% =]
2T 7FESol A A7l TSR E WE gho] Frtet
R, pHAAA = A7 3L7HA] Hashe e vERlof H]

53 23S YERASIT

]

2 54 W= Table 2049 Zo] #]
() Wshe dE 6% Aol
72,86 JERA "hHol 8% 2] 73562 2 T 7
o UeEhem, 10% A 2] Tollx= 76.242 35 6, 8%
of Hgle] frejH oz F718l th(p<0.05). ©]# et ¥sh=
Tl A= s 6% AT FEY E58 8~10% A
TollA ozt o = WE S YehAUh olge Ak
A7 3YOAAME 7hEHellA] g 6% A ] T-oll A 73.405
yelgle, 8 8, 10% & Foll-E 75.27, 75.31%
Hur|e] dgo] S7METE Srske A3 YER
th v A% 5ol M = o] 7 =2 10% A2
N 773302 7 =L #hs YERQlo LY, 6~8% A2
TFoAME o waEbr] B gho] F7FekA = sttt v
ol the] Kol E 48 6% AT 71.25 8% AT
72.36, 10% 2] 73.05% &0l SIS Wk ghol

Table 2. Meat color(CIEl) changes of breast and leg skins according to rate of water uptake of chicken during storage

1 day 3 day 5 day
WUR
Breast Leg Breast Leg Breast Leg
L 72.86+2.25 71.24 +1.76° 73.40+1.25 71.74 +0.60 7439+274°  71.25+2.88
6% a 2.56+1.59 2.60+1.24 1.77+1.43 2.29+0.56 1.87+0.71 1.73+058
b’ 3.99 +1.26 1.80+0.71° 431+2.20 1.91 +1.06 507 +3.33 1.66 +1.38
L 73.56 +0.33" 72.90 +1.20 7527 +1.72 72.67 +1.86 71.76 +3.01° 72.36 £ 4.45
8% a 2.86+0.86 157 +0.61 1.41+091 1.93+0.53 2.19+1.379 1.12+0.49
b’ 2.74+1.58 3.68+0.63 4.33+0.68 2.07+0.61 418+272 1.37+0.79
L 76.24 + 1.08° 72.26 + 1.57 75.31+£1.33 72.35+ 1.44 77.33£1.2%° 73.05+1.22
10% a 3.37+0.66 1.89+0.26 252+131 2.21+0.36 1.59 +0.27 1.18+0.27
b’ 479 +1.67 2.62 +0.84% 434+1.92 247 +1.24 470+1.87 0.91+0.87

* Means with different superscript in the same column are significantly differ at p<0.05.

! CIE: Commision International de L'Eclairage, > Means + SE.
L™ Lightness, a: Redness, b Yellowness.
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S7Fte s JeERIlo Y fol4Q] Atol= SIATHp>
0.05). AA=(@)e] Wakes A 1900 7IESolr g
6% A 2]7ollA] 2.56= WERA BFHC 8% A ]+ 2.86° =
Rt S7Vehe A S YERIeH, 10% A 2]l A= 3.37
2 Fpgo] SR Y gho] Frtske 43S Ueh
At 28y el Sl A= 71.24~72.902 YERWA 93
o S HolA] &Uth A% 3L E 10% X2l Tl A
25202 71 =& g JYERI oW, 6~8% A 2] TellA]
= AR H=e A3E veElSlth tElSeAle A% 19
uj o} ] SBHAl gl whEl G e A IS HolA] &uth
A% 5L 7S g 6% A TellA] 1875 YERIS
o, 8, 10% A= FellAE 247t 219, 1595 VERo] HaL
719] gl wpet 4 AgS JeRlA it tel s
NM= Fgoll met A3t S YepliA] sttt 34
E(b)e] Wake A% 1dol] FFE 6% A2 ol 3998
ERA wbHo) 8% A2t 2742 2Rt #HAstE S U
welom, 10% A 2] el A e 4795 vehfo] ghego] vl
A =2 10% ATl 7Y =2 ahs veEhle, 6~
8% Azl e Tgo] S7Hgl wet S7FeA = &skth
a3 g S E T8 6% A 2] FollA] 1.80, 8% A2
T 3.68, 10% A2 2.62= &l whet STt FTtet
= A4S YT A% 3Y0) 71559 -8 6% A
2= 431, 8% 2] 4.33, 10% X8 T= 434 10% A
T 7 e ghE o AR 197 B A v
ERAATE Tl 8ol 10% A2l 77) 2472 7 =& gt
< eIt AR 52 7S T8 6% Al TolA
5072 YeRNI oL, 8, 10% A&l ZHz} 4.18, 4.70
o2 Az 7t dAg AgS YeRlA] 2sitt vl SellA
= 38 6% 2] THoll A 1.66, 8% A 2] 1.37, 10% A 2T
0912 §hrdo] S7Htel whet ot A Fhadte A o
ERfQITE ol Aol ofshd Harlel §4 Wk A,
FE, Uol, 78, AR, 7 B, &5 dAd 2AE 9
= S| wet WelA ¥t Huska rMuglere Cunning-
ham, 1972; Froning, 1995). AH|AFE-S Harr]e] €2
ERdt Aoj og)] vk} #AA]o] Hel-S A% gt Qiao 5(2001)
< Harle] HE gho] S7kshl| whet F o] ot &
7l e F2 A Aol IATHp>0.05). - oA
7)ol grso] S7H] wE HE gho]l AR
7Vke 78-S YERASItE Nam and Ahn(2002)2 21
S 3 AAxE <SS MEE 108 A T HE 9 A
Fhol <zt SUI8kE AES Hoed, £ A Mz 7f

| [e)
o] W& F2 g 8% A TE AYstae A% 3Y
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3. TBARS 7}

H37] 5o e A WA E(TBARS)S] Hsh= Ta-
ble 3°lA ¢} Zo] A& 1€ 0.037~0.051 mg malondial-
dehyde/kg meatS JERARA AL, #1743l g8 6% * 2
TollA] 0.107, 8% 2]+ 0.104, 10% *]2]7- 0.113 mg malon-
dialdehyde/kg meat= 3r<Fgo] 714 =8 10% =277} 6%
2] el B]8) 5.3% A= TBARS 7} =] VFERtoL} 6% 2
8% 2] 7ol A= A& H]3523 TBARS 712 YERAITLE A
7 5ol 48 6% A= 0.185, 8% TT& A A=
0.174, 10% &<4~& =2 7ol 4= 0.201 mg malondialdehyde/kg
meat® 10% 358 22 FollA 718 & TBARS 712 U
B, & 6%, 8% A 2] TollA= A= BlS=gk TBARS
712 YERQItE TBARSE 713 9F 7] 2] hexan &3

Table 3. 2-thiobarbituric acid reactive substances value (mg ma-
londialdehyde/kg meat) changes of breast meat accor-
ding to rate of water uptake of chicken during storage

WUR 1 day 3 day 5 day
6% 0.051+0.008" 0.107+0.020 0.185+0.033
8% 0.037+0.005 0.104+0.031 0.174+0.039

10% 0.038+0.011  0.113+0.068  0.201+0.019

! Means + SE.
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3} #A7} 2dck(lgene 5, 1985; Shu &, 1995). %%}, propan,
pentan, hexanZ} & 3 E27 =& AV vt B
st UTHAhn 5, 1998). 13]x AW Akslel {9
metmyoglobinz}2] A3k IA7E vk Boska rKYin
and Faustman 1993, Schaefer 5 1995). 3 oA+ 3Hg
o] Fopglel w} o] Frkete] A Akshrl Zx1E
upet 4 Wyl Be o R AlgErh

g(PE) o2 2Ae Harld e Age=s

+1 C2 39S v g8l w2 5 2] ¥ske Table
4o X9} o] A7 1ol zb Ae]FellA] 3.49~355 log
CFUlcm’e.2 el aL, A7 3ol & 6% AT
ol 4.04, 8% 2] T 4.12, 10% 2] T- 4.56 log CFUcm’=
Tgo] 7SS K Irtske A eIt
A% 5ol M= & 6% M= 4.15 8% & AT
T 542, 10% & A7) ol A= 4.83 log CFUIm’ = 3H¢
&o| 7P g s 6% A TellA F i ST
olR o7 A Yebthp<0.05). Tuncer and Sireli(2008)<
a8 Wz 717] fl8ke] A7he Bl ' F 214 )
o] AZAES a3 A} g7zt <& HarlE ¥zt
AlZl F AGAIE S TS o 371487 HarlolA
T7F st thal Basl e, # A ol 585

o] FHETE F w5 57t Fkete A vt 4
3o 2 AR ETH Huezo 5(2007)S A1 Z ol A A4 Wizt
wo} 37] Wz ol F w4 % olyel E coli, coli-
form, Campylobacter”} 7143t thal B a1sled =], ol A
71ollA Bagk W82 vssh A Yo 3] Wzt
StEE o TA|9] i o] fhaste] nAE Ao
P2k Aoz AlgEh Gill 5(2004)2 §4] =512} 1)
st} =AY S A 607 F HarlolM F o4 T

N

oo o

N mlo

El d

Table 4. Changes of total plate counts (log CFU/cm?) according
to rate of water uptake of chicken during storage

WUR 1 day 3 day 5 day
6% 354+0.21" 4.04+0.06 4.15+0.49°
8% 349+0.14 412 +0.49 5.42 +0.16"
10% 355+0.24 456024 483+0.10°

8¢ Means with different superscript in the same column are sig-
nificantly differ at p<0.05.
! Means + SE.

o] ke, ol& =ATYAN sarle) 2 Faol
27kl whet vl 4 2Eol Pl 3 vt 2N
Acz Azg

o1

&+ (Coliform) ==
gl W A 7120 Har] B39 g 9
3= Table 59149} 2k A4 190l & 6% A2l
oA 0.72, 8% #12]7- 0.80, 10% *] 2] 0.87 log CFU/cm’ =
Stpgo] MR g 7 I Fokeke A
< YeRSlth A% 3dol= 48 6% Al TFollA] 152,
8%, 1.63, 10%, 1.60 log CFU/cm’® 358 6% ] 2] o]l A]
7V e didT e S7H JEIITE A% 5= S
& 6% AT 156, 8% & A= 176, 10% I
& A FAAE 178 log CFUCM’ s A37)9] & o4 719t
H| 5k o] S7HESE et 7 o9 St

ot &S HERAAH.

6. & (E. coli) &=

Fgol wE Har) 9] ATEE. coli)F2] W=
Table 604 ¢} Zo] A7 19l 4§ 6% * 2]l 4] 0.60,
8% *12] 7, 0.68, 10% *]2] 7, 0.68 log CFU/cn’ = ¥i17] 3t
TE0] B2 6% A 2lTtel HISl 8%, 10% A 2]TellA =
E. coli =& WERATE A7 3l & 6% A 2] ol A
0.93, 8% A 2|7 140, 10% 27 1.28 log CFU/cm’= 3}

Table 5. Coliform counts (log CFU/cm?) changes according to
rate of water uptake of chicken during storage

WUR 1 day 3 day 5 day
6% 0.72+0.24" 152 +0.32 1.52+0.22
8% 0.80£0.24 1.63+£0.17 1.76 £0.04
10% 0.87£0.32 1.60 £0.40 1.78 £0.08
! Means + SE.

Table 6. E. coli counts (log CFU/cmZ) changes according to rate
of water uptake of chicken during storage

WUR 1 day 3 day 5 day
6% 0.60 + 0.00" 0.93+£0.68 1.47+£0.39
8% 0.68 £0.15 1.40£0.26 157+0.20
10% 0.68+£0.15 1.28 +0.50 1.62+0.02
! Means + SE.
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F&o] 7P B 6% A TollM 7P B SIS YERY
Atk A 5L = Frd 6% A2 e 147, 8% T A
2] 157, 10% &8 22l o4& 1.62 log CFUcm’ =
gggo] Z7IEFE E coli 71 G Flet e A
YeERNSIEE Northeutt 5(2003)2 S71 A Al W2k 4= %
7 Yzt A 5 vwst S o ot 4o Wt A
%7} 23 log CFUIML A= Z7181ith ol & A Zol &
g7t Sojrteg As wal oW olg =4 4
ol STt WEo® AlRET: & AN E e
o] TV E Wt 4t Tk Ao ® e i §
go] ST e S7HE 7H e o' Alsdrt ol
& A B A7A o8 EuHa e Havls
g @2t AR e W2 ol g o} F #
Campylobacter7}#] Z7}6h= A2 B 13lal 1t Mead and
Thomas 1973, l1zat 5 1988, Blank and Powell 1995, Cason &
1997, Bilgili 5 2002, Northeutt 5 2003). ©|A o2 & 5= 9l
o] §arle] i ol SV E W = S8
= Ao® Algdth

olFe] Ax= Hol 27 Har|dA o] ST
upel 249 WstE 7 e, A =(TBARS)7F 57
g B ol mAE F2lo] &3] v o E et X
2 gzl gt e e E 45 SOl Al
<

A9 Ao Ardt

2l

HEorfo A ¢

~ o
= I

2 AFe e desie] Eeldgd(PE)or 2449
W7)1E W AgeA "o AAE, ndE 9 &4
WSS stz AT Fgol W Harl 7t
=599 pHe A% 3delE & 6% 2] TollA] 6.005
Yehf o, d<80] 8, 10%ol A& 6.04, 6.05%= LERY
o] Fgo] T et ke A3 YERILE o
2ek Ak A% 5ol = v5et AdE JERITh S4
At A HE(LY)E A% 3L 7S] & 6% AT
Toll A 73405 YERAA O, 8, 10% H 2] Tell e 75.27,
75312 Ha7|o] Fedol S/VEFE FUtehe A o
BRI A E(ax)= A7 3Y e 10% A2l FelA 2522
71 =L 3 el oL, 6~8% A 2] TrollA= A2 H
5% AgS JeRIUTh A% 5L = ¥ S=ek A o
BRIl S E(b%)E A 3L 71559 S8 6% A
2= 4.31, 8% A 2] T 4.33, 10% A 2] = 4.34% 10% A

gl oA 7P e ghs Bol A% 199} vl A
BRI QT A = (TBARS) ] W3t A% 3l dH&
6% 2|74 0.107, 8% 2]+ 0.104, 10% A 2]+ 0.113
MgMAkg S 2 FH&o] 71 & 10% A el ellA 71 =
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