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Effects of cooling water treatment with ionized calcium on calcium
content and quality of fresh chicken meat in poultry slaughtering process
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Abstract : An experiment was carried out to determine the effect of cooling water treatment
with ionized calcium on calcium content, extending the shelf-life and quality of fresh chicken meat
in poultry slaughtering process. The subjects were divided into four groups: control (0% without
ionized calcium) and treatment groups (0.5, 0.7, 0.9% ionized calcium). The results indicated that
the cooling water treatment with ionized calcium exhibited the bacterial counts of 10° CFU/cm? in
surface of chicken meat, and maintained the quality of fresh chicken meat with extending the
shelf-life above seven days when compared with that of control group. The results found that the
cooling water treatment with ionized calcium could produce the calcium enrichment of chicken
meat as nine times higher in calcium content of chicken meat when compared with that of control
group. pH, water holding capacity, TBARS (MDA mg/kg) in chicken meat via the cooling water
treatment with ionized calcium showed 6.4, above 50, below 0.10, respectively, with preventing the
oxidation of unsaturated fatty acids. Lightness (L") as a chicken meat color, shear force indicated
above 60, below 1.70 kg/0.5 inch?, respectively.
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did d2ulE T E(10 cm)S F2AsAT
Y Eo] BE B9 EH FHRS 1 mLE
FRAZ e W8-S Agote st e 7t
Zy 334 ARE AT HEARE EHA
ZHF 9 mL FEHO Yolxq 1071A] dAE=
3|4E AASHTE 514 A 1 mLE aerobic

count plate petrifilm (RAC, Rapid Aerobic
Count plate, 3M Co, St Paul, Mn, USA)°l #
ko] 35°CollAl 24A1%F viFst o™ e AlS
EHO FE(CFU/cm)E A5t

2.3. A& EH2| pH

7| 2EA pH 4.07F 7.00 ¢S5Hoz BHAY
gt fejd=o] £ Fi-8 pH meter (Crison
507, Crison, Milan, Italy)E& o]&3lA H3Hd=
< Y179 gygde] AA" 437 F, ¢
= QtEe) Ay HFEst 44 4% o FA

gro 2 AASHAT

(o]

24, B3

B2 (WHC, water holding capacity) 23
s Aol tgde] AA" 4327 10 g2
70C2] F4zolA 3087 GRS, 4Co
A 48AIZF St BESE o 1,000 rpmellAl 20
270 AT 9oliA SF £AFE A5
th ole} FAl] & FEFe SHNA HEE
(P& (G2 FF-S5F &45/48 F=EFX100

o=z AxtstATt1s].

2.5, X|4AHDHE(TBARS)

Z|¥PAFEl &= (TBARS, thiobarbituric acid
reactive substances)g Z45t7] floll A2+ 7
Aeel oegdel AA"R AZ7 10 g2
polypropylene plastic bagel ¥i 70°C water
bathol A 102 &<t 7HEsiA 2| @4tels ozl
th. I th, oxygen—permeable polyethylene
zip-lock bagell ol A2 AAstHA A
A 4ebgdE, TBARSE EAsKUH. &, 9 ot
g4 05 gt FRS 15 mlE EfSl]
homogenizer (Tissue grinder, 1102-1, Japan)Z

13,500 rpmellA 5&3F #A3}stet. #EN 1
mL®} butylated hydroxyanisol 50 gL, 60°Cell
A g3lgt thiobarbituric acid 1.3% (wt/vo)&
SHsh= 50%9] trichloroacetic acid &g
(TBA/TCA) 2 mLE 7}sto] &dtstgiet. dhae
9ot E3HES 60C F2gxoA 147 E3F
7hgt o, AR7FA] WZEAAA 3,000 rpme]l
A 1587 dHE & A5ds Itk 4Ed
= spectrophotometer (Shimadzu, uv
mini—1240, Japan)ollAl 532 nm¢| TF=E =
A% g, 75 1 mLe TBA/TCA &3 89
2 mLE Hrote WHe S4AeF vk, 1
2ol grell A-8Aa 5.88& HallAl TBARS &
MDA (malondialdehyde) mg/kgo 2 ZA|SH
tt. MDA @& flal #8doflA 242 Ff
%= tetrathoxypropane (Sigma, St. Louis, MO)
= EE2H=E ARESHIH18]

2.6, X|4at =
Aol tEjgdol AAH A371E 7184
AR Ealisto s
(chloroform
0.88% KClI 6 mLE 7}t ¥ homogenizer
(Ultra—Turrax T25, IKL-Labortechnik,
Germany)E ©l8sto 3827 #A3}sct. 44
B2 4T=2 z4d refrigerated

10 ge =9

methanol, 2 1) 200 mL<9}

ZA%E  automatic
centrifuge (RC-3, Sorvall Co., USA) 3,000
ppmell A 3027 ddEe F AAFTS A2 2
gotglon o] A 33 yrHE|A z)do] 83
Holdle ERREE 2 Yokl x4 1
35%7|(Rotary  evaporator N-100, Eyela.,
Japan)E ©]&st] A 7tAE AAS] FYotH
A 45CoA sESte] 2AE Aot s5H A
4 £9 5 50 mge AE §REE710l ¥ A
E7 AlZS 05N methanolic NaOH (2 g
NaOH/ 100 mL methano)E 1 mL 37}olo]
1587 7tgaiA Aokt & 52+ =24 37
sttt W2 & 14% BF3-methanol 2 mLE 7}
sto] w|dst & ofA] 1583 JHEetith A7t
2] F83] YZAZ o2 1 mL9 heptanedt 2
mL2] NaCl Z3}-8H8S 7foto] 127F Egst ot
= A2o)A 3027 FAsHA. AeH 1 e
Fste] flame-ionization detector’} HZFE Gas
chromatographic  system (model ~GC-15A,
Shimadzu Corp., Kyoto, Japan)o] 5t Z]
WARE BASHATE omegawax 250 capillary
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column 30 m X 0.25 mm id., 0.25xm film
thickness, Supelco, Bellefonte, PA)S AH83t4
th. BA471719] 272 injector temp. 2407,
detector temp. 250°C, oven temp. 1607,
carrier gasZM helium (4.7 mL/min)= ©]-&3
Ao gplit ratio= 1:200]Gt. EFEgHozE=
v]= SupelcoAl AlE(37 component FAME mix,
Sigma-Aldrich Co., St. Louis, MO)& ©]-&35}%]
o WYWHE EEEZHZMN nonadecanoic acid
(19:00& AR8-oFTH19].

27 &I &

F 20mbe]o] AHS olgste] 4719 A,
Ae)7 o Supey whEste] WS AR
tejgdoe] AAE 43719 e dFE 54
At ol23fdE AR £E2 dERT(o]23
= 0%)¢F 3719 A27+0.5, 0.7, 0.9%) Fo=
TEIIH e, ol23kdsE 0, 40, 56, 72 g& 7+
7} = 8,000 mLell gsfiste] Alxstct. A&
F 4CE fAHE PH4 8,000 mLE 0|8t
5044 A4 B3 AASH thelde
s I ICP-OES  (Perkinelmer Optima
300 DV, USA)9| wlrdol whabA Agstgich.
72 A2 AFSH A mte]2= o]

U (AR oFERtdA 1Al A 2014-174
. 2014. 10. 21) 2.2 Z¥o}ict.

Lo oy

~

Job [ p

2.8. M

211719 8M2  Chroma meter (CR-300,
Minolta, Osaka, Japan)& ©|-835to] =335t
ete] gElgdoe] A" AZ7loA Zofd
H 282 AAT ool 4TolA 1A7F Bt
BE ANAKX ZF7F] Ameo] tiste] 3qHEo =2
Astact.  While tile  (1L'=92.30, a'=0.
b'=0.33)S EFOo=ZA AMgs}9lon Hunter
L'=9%, a'= Az, b'=giiz)oz g%
EFATH18].

B G =

2,9, ®HH

Sl 7HEA 60 g2 AP oR et 7
Y& olfst] AT F 80CER FAH:
water bathol A 1AIZF <t wieksiolnt. 7t %
A=E A% FFoR 0592 724 A2

5 A =A7)(Warner—Bratzler shear force
meter, USA)E ©]-85to] S5+ TH20]

B LR

2.10. SAlIXz|

olesiuge olgd Agel WA Az 2 A
So) AUl TE AHE A2} Pes]
gol2l EAWIL Amel ek BAANE PSS
/Windows 21.0 (statistical package for the
social science, SPSS Inc., Chicago, IL, USA)&
olgelatt. 7t AelTol Wrh PEEs wAH
Bl ool QLaA B one-way
ANOVAYS ANg T wfte] ogdgyes
95% MBSz FAH oS AZSIA

th(p<0.05).

3. #

J:.._I
o
B

3.1. Al BHe NI

ol2siztgo] Hrie gdoz WH ¥ AR
SRS o A BEHO Alds ¥stE Fig
1, Fig. 29} 2t}

Fig. 1. Changes of total bacterial counts in
surface of chicken meat according to
storage days after cooling water

treatment using ionized calcium. Bars

represent standard error of mean

values (n=5). *P<differ between control

and  treatment groups  (p<0.05).
XYZdiffer ~ among  storage  days
(p<0.05).

AL BEHO A@F4(CFU/cm)E olLsid4
A7t 27t vludd wf 2oty AdaTt
2ol wet BE Aol Fristlen 7}
AT Arelo] Zol7h UATHPK0.05). R =
0 3.22004 5, 7, 9= AFLS7E Aol ot
2} Ztz} 3.61, 4.81, 5.612 Z7FFAH(p<0.05).
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Vol. 33, No. 3 (2016) A F oleddw Yol Bl AdE B Zw dFel miAe 9% 5

0 5 7 9 Days
Control

0 5 7 9 Days
0.5% Ionized calcium

0 5 7 9 Days
0.7% lonized calcium
Fig. 2. Pictures of total bacterial counts in surface of chicken meat according to storage days after
cooling water treatment using ionized calcium.

cawg

o3t 0.5% AT 09 2.749014 5, 7, 9 pH7} tixol Hlste] Wopry] WjEYd Ao
Aoz 271, 4.19, 5.112  Z7etgdch 4 ot pHE Al F4o d&Fshe=
(p<0.05). o)L 0.7, 0.9% HTolA 0 aloz2H pHF =45 /5 Alde] =
of Z+zt 2.41, 2.3724 <Fgte] Aol7t AASS Tt w2A Flske Aoz dHFTh 489
Alelstd 0.7, 0.9% A=47F ¥s=otA 5, 7, 9 A7 § FalAlte] S AS BEaste] &
Aoz 261, 417, 5172 Zrketgich Duots AAAEeZA Ty 7HKE5C pHE
(p<0.05). o]2ska A= Atolo] HFd4d FSAATERTE 2 ANE AAsEoH21]
AS BHO| Alds ZHAETF Atole] Apol7t Aol A2 IEe TATAA o|etdeE
At ol2sE A AldLrh x| 0.5%% ZE§ol= §AE o]§st 507 Bt 9
Hlgto] Wotd A2 olstdw AT Hiv]9 A Aee AAEeZA AS BH Alds

"
o[N ol
to
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(CFU/cm)E 10° © 5
719l AAE 9@ AL A 4 Q= A

ol3ltt.

3.2. A& ®H2| pH

ol 23t AR tE s §AZ o]8s
of Y& AN 3 4T Ads] g AlS
EHY pH HWH3lE= Fig. 33 Zth AL EHO
pHE ol23kds A7t izt vud of
oo AAd4T doje] uekA AlS #W
o] pHE 5¥7HA] BE F716t4th(p0.05). BE
A oA AL EHe] pHE 59 olFofE ¢
o} F7FeRA e A (plateau)oll E=ESH
oh x4 SAE AS B pHE 09%
6.6014 5, 7, 942} Z+ZF 7.22K 547} o]& ¢
olF F7FolA] = A EEotgit). o] =3}
Za AT Atole] AlS EH9 pH—‘;— 0, 5, 17,
oAz oA Azt Atele]  zpolzp 1A= GITH
(p€0.05). olekdE 0.5% A= 047 6.4
oA 5YAF 672 Flekey 7, 9YAA
6.924 SAsFATHP.05). oledtdE 0.7%
Al e AFLLTE 0, 5, 7, 942 dojHof wt
A Z¥zt 6.4, 6.8, 6.9, 7.00=2 Z7tstgch
(p<0.05). ol=edsE 0.9% AHte AFLr7t
0, 5, 7, 94= Zolyo| webA ZHZt 6.4, 6.6,
6.8, 6.82 ZF7I5IH 21 (p<0.05) 7LI} 9UAL A
o]9] zfoli= YA gttt AlS9] pH ¥3h=

—.—4oZiF

F1g 3. Changes of pH in chicken thigh meat
according to storage days after cooling
water treatment using ionized calcium.
Bars represent standard error of mean
values (n=5). **differ between control

and  treatment groups  (p<0.05).
XYZdiffer  among  storage  days
(p<0.05).

B LR

ARz, Haeg 4 9 A
qwsiel] gae nAE Ao .
A9 AFd47t Aol w2tA pHe 7ot
= Aoz gHA 9or[23] 2 AFAdE= o]
o vt Yt 2 713ko] Al whet
A pH7} F7Fste olfi= SlAEH, slAEY 5
o] FEA¢l imidazol group®] =EEHI 4 F
of Side] &FEd Wil Hsid oz #
9 ool Ao oJjt Zog oA gl
[24]. A= EATANA ol23tdEE o83t
B A7t §11719] pHE 6424 @A &
sto] = AT wiel AFLdTE =
2 9leo HojZr}

X

3.3, B33

AE o2 Frd ol2sida fHS o
WAL AAS T 4T HAFLS] w2
He Fig. 49 2of. Ha7] Ba4E2 o]

A et T Apole] zpolzt gllow
Agdart dojyof wpetA H4eg2 WE A
T7F A THp0.05). ol2skdE A A
olo] B4 HAALrt AojRlof wraba] Zpo]
7} uEhA] ekokth dizte] H4gle 04t
62.86°14 5, 7, 992+ 247+ 62.13, 58.35, 56.64
22X 9.9%712] HobHtHp0.05). ol=3t Za
0.5% AgF= 092 63.0114 5, 7, 99}
62.88, 62.28, 60.952# 3.22% FopHrt
(p<0.05). ol2sHw 0.7% A= AFd7t
0, 5 7, 9¢2 Ao watx ZZF 62.85,
62.33, 6148, 60.72%=2#W 3.39% YrolFch
(p<0.05). ol 0.9% AHFF= AFLL7}
0, 5, 7, 942 oo uw=bxy ZZ 62.95,
62.51, 60.83, 602724 4.26% FolHrt
(p<0.05). 7] &5 W $E-2 FI1 7l 4 H
Atole] BAIF ol 98 myofibril W &5t
Al BoH25] B4Ee AAgE Algo] 23 o
Fole 58%t 9 9 shtolty, BELgo] &
oW Ago] 7hy Al AR FEFS S
ZARE Eol7] Wi ol2st Zug ol&
g YHAHEE Hav)e 2HS FUHA
= oz gudnt A ZATAAA o]
skas olgste] Wi AE AAdEoREA
ga7|e] B4 50 oldeg fx|stal Halv)

g FATE & Atk g YErdch

N oo

A
T
A
’Ex‘
g

_4
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F1g 4, Changes of water holding capacity
(WHC) thigh
according to storage days after cooling
water treatment using ionized calcium.
Bars represent standard error of mean
values (n=5). *Pdiffer between control
and  treatment  groups  (p<0.05).
XYZdiffer among storage days (p<0.05).

in  chicken meat

3.4, X|dbAtufe

ol23tdE FLIt AR tE §HE 0|85t
BAE AAG F 4T gl w2 2]3itaf
Z(TBARS)E Fig. 5%} Tt Hi17] TBARSE
olesiig Aot ha el vad w wsro
v AFA47t BolAo] webd TBARSE B
A p005). AFU7} Bolael el

o tEjde] TBARSE EEF J7lstiou o2
Sid A= gzl v A ekt
(p<0.05). H1=TF2] TBARSE 0¥7F 0.139]14 5,
7, 942 Z+ZF 0.66, 0.90, 0.93°024 7.154 =
HATkp0.05). oledtis AT Aol
TBARSE 4447 Zoldel] weta & o
FHoz YolHTHp0.05). ol2skts A+
Atol9] ©a1719] TBARSE 0, 5, 7, 94 %
oA ol2adsE 0.9% AHHFb P WFdTh
(p<0.05). olestd# 0.5% ABF+= 0¥4F 0.10
oA 5, 7, 927 0.27, 0.60, 0.6924 6.98] %
AR ATHp0.05). olLsiZ % 0.7% AelFe A
A7t 0, 5, 7, 9472 ZdojHo wkabA Zbkzt
0.10, 0.14, 0.53, 0.57=2# 108} Z~7}stict
(p<0.05). ol 0.9% AFEe AFLd47}
0, 5, 7, 942 ZAojgol weba] zHz} 0.08, 0.13,
023, 02724 3384  SoPHTHp0.05).
TBARSE A|ZArste] 2ejA malondialdehyde®}
thiobabituric acid”7} ZAgste] AR = F24H9]
AE =AsE gtoz AR APLE =
Zietet26]. ey B Ay I9E BEies g

=AT F oleak:

HZ Zo] A9 glty. Aol 2L Ia
Ao A o|dphdsE {BE o]L3 WA
g17]19] TBARS(MDA mg/kg)S 0.10 ©]5t&
frAlste] Ha71e] AWASEE FEHEFC RN A
S AT 5 Aok ARl

Fig. 5. Changes of TBARS in chicken th1gh
meat according to storage days after
cooling water treatment using ionized
calcium. Bars represent standard error
of mean (n=5). *b<ddiffer
between control and treatment groups
(p<0.05). *Y“differ among storage days

values

(p<0.05).

3.5. X|gA =M
ME e T o]23ksE 8Hg o8]
WHE AAG & 4T #AFLgo] wh2 Zubat
Zx/d Wsk= Table 13} Zth & o] EX

Mg ) sstot Zepge dston), A
Jol| web BusiAupite nE 7t
solglon] 1 vz melAMAe obAct
(p<0.05). AFL57 ool wahA & dha
o] BERsixupate n= 7AAStg T ESFA|HMAL
2 F7tRou 1 wskee olsids AT
7t Bzl HEiA @ Aoz yepdt
(p<0.05).  EESPAS  dizTe] 09
65.35%°14 59AF 62.12%=2M 4.95% A5t
th(p<0.05). °lLad%E 0.5% AHTe 097
65.44%°14 597 63.93%24 2.30% HA5H
THp<0.05). &3], =@t tize] 094
38.95%°1A 592 37.82%=M 2.90% ZA3HA
O1H(p0.05) ol2ZE 0.5% AHTEe 097
39.46%014 5UAF 39.46%=4 W37} UEh}A|
roret. gl Ee|ate gixTo] 097t 8.11%0]
A 5 7.8T%EN 2.96% BASIFOL ole}

A
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Table 1. Fatty acid composition of chicken thigh according to storage days after cooling water
by 0.5% ionized calcium solution

(% of total fatty acid)

Fatty acids Control Ionize%sz/glcium SEM
0 5 0 5 Days
C8:0 1.19°+0.06 1.66+0.07 0.504+0.01 0.84°+0.03 0.023
C10:0 0.00 1.15°+0.01 0.00 0.60°+0.02 0.002
C12:0 0.25°+0.01 0.68*+0.02 0.16°+0.01 0.414+0.17 0.021
Cl14:0 1.40°£0.05 1.17°+0.02 1.19°+0.04 1.20°+0.05 0.045
C16:0 23.42°+0.97 23.06*°+0.77 22.11°40.58  23.87°+0.80 0.881
Cl16:1n-9 8.11°+0.42 7.87°+0.36 5.254+0.20 9.97°+0.48 0.315
C18:0 7.86°+0.26 9.34°40.32 10.15°4£0.45  8.62°+0.38 0.338
C18:1n-9 38.95°+1.71 37.82°+1.44 39.46°+1.77 39.04°+1.89 1.676
C18:2n-6 17.22°4+0.68 15.60°+0.61 19.64°£0.84  14.039£0.63 0.684
C18:3n-3 1.15°+0.03 0.71°+£0.02 0.99°+0.04 0.71°+£0.02 0.238
C20:0 0.09°+0.001 0.40°+0.03 0.13*40.01 0.11*£0.01 0.003
C22:0 0.04+0.001 0.03°+0.001 0.04*+0.001 0.05*+0.001 0.001
C22:1 0.06°+0.001 0.11£0.001 0.09°°+0.001  0.17°%0.02 0.001
C24:0 0.27°+0.07 0.40*+0.14 0.27°+0.08 0.39°+0.02 0.016
Total 100 100 100 100 -
UFA 65.35°+2.87 62.12°+2.33 65.44*+2.67 63.93°+1.92 2.795
SFA 34.65°£1.50 37.88°+£1.22 34.56°+£0.98 36.07°+1.62 1.368
UFA/SFA 1.89%+0.02 1.64°+0.01 1.897+0.02 1.77°+0.01 0.067
UFA: unsaturated fatty acids, SFA: saturated fatty acids.
abedMeans with different superscripts within a row differ significantly — (p<0.05, n=3).

U2 o]l eskds 0.5% AITs 093 5.25%
oA 59 9.97%EM  4.72% Z7Vstlch
(p<0.05). FEYAL HEFO 0¥}t 17.22%0]
A 597 15.60%25 9.41% ZHAsta.on o]e
SEE 0.5% AFE 092F 19.64%°014 59
14.03%24 28.56% A5t tHp<0.05). 2=
AR iz 0UA} 1.15%°01A 592 0.71%=
M 38.26% FAsteH oledtdE 0.5% A
T=  09%  0.99%°14 592 0.71%2M
28.28% ZASIATHp<0.05). EIAHARS dix
O] 07t 34.65%14 592 37.88%=M 1.09
v Z7151AtH(p<0.05). ol2skd% 0.5% A2+
L 0YAt 34.65%14 592 36.07%E4 1.04H)
Z7F5 9 eH(p<0.05). E3], AE|otdALe dijxF
o] 092} 7.86%1A 597 9.34%=M 2.90%
Z7retd o olet W2 oleskdE 0.5% A

Z7= 04AF 10.15%0014 5LA 8.62%=HW 7
A23FATHP0.05). HojElike oixe] oYzt
23.42%001 A 592 23.06%=4# Aol7b flglok
ol23tdE 0.5% AgF= 0€2F 22.11%A 5
Az} 23.87%2M 1.078] F7181HTHp<0.05). &
AolA Alm B HFo= Qlsty 0.7%,
0.9% AN=z7t 4= Rt 0.5% A=
T gefl dlojeirt g2 u]lth Ave AT
oA olepdES olgs W AHrt Hav]
o] Exmspz|iito] mIAHAIO R AMSEE &
TE FFEe2N Har|o LS A Jte
A& AAEiET

- 582 -



Vol. 33, No. 3 (2016) SANY F olstdes Wiel 917 AAdE E T el nA= dF 9

Ze FF2 Table 29 Zo). Zw T2 v BAE AAHA HH Za ol bt gl
Aol shgale] WslA 1464 ppm (L70WDESE  wiste] oW ol skl udE A AU
onl clesita Adw Yl TEE LT ke el

o Hlwg T oEHoz Egth(pd0.05).

cHe] e %‘%C’ =7 AEolA 41.25 ppme 3.7 8

2 uvehgen oleskts 0.5, 0.7, 0.9% ¥3HA oleal40] Frrt AR e fog o|gs}
2] & Z+7Z} 346.7, 375.6, 366.5 ppmSZ 9.11 o] Y-S AAT T 4T AZLSo| w2 gy
v F71etATHp0.05). 7HEAe] Aad dixy o] trejdeolA AR &A1 Table 33 2t
oA 16.60 ppmOE UEtoL} olesizg  stusle] $4L auae] sawst A% 717+
0.5, 0.7, 0.9% YAA= T Z+z} 28.7, 155.5, AAst Ye (L', lightness), AM%(a", redness)
220.1 ppme2 13.268] F71sFAthHp<0.05). ok I;g FAE(b’, vellowness)2 LFebATh SA(L
QI Al BRIl ol AP Aol b)E olesT4 Bl ole A7t of

o] FAAYN FJart AU (p0.05). ©] X;Lg} H8 ] Eolx: ATFS Hor} z}
Shhg AT Atele] Zhgabel Zg T2 0.9, ol gloith Wk tiRTolA 042t 59.072
0.7, 0.5%, 11 we|de] Ze ke 099t UEhAL 5, 7 A=A AFESTE Adel whetbA
0.7%, 0.5% «=A=2 =7 Yerstth(p<0.05). 27t 57582 ZAstgou foak= gldith o]2st
o M2 WHS ZABAA ol2dtdE 2 0.5% AT 04A 60.620014 5, 7L=
0.5% ol& Eols 4T Y45 0|85t oA Z+7F 60.80, 59.8724] Ftaste AFS U

Table 2. Changes of calcium content in chicken thigh meat according to cooling water treatment

using ionized calcium (mg/kg)
Ionized calcium, %
SEM
0 0.5 0.7 0.9
Breast meat 16.62°+£0.56 28.74°+1.16 155.5°+8.07 220.1*+8.36 4.287
Thigh meat 41.55°+1.89 346.7°+17.35 376.5*+15.83  366.5'+16.55 11.12

+beMeans with different superscripts within a row differ significantly (p<0.05, n=3).

Table 3. Effect of ionized calcium on meat quality(CIE) of chicken thigh meat according to
storage days after water cooling

Ionized calcium

Days CIE SEM
0% 0.5% 0.7% 0.9%

0 L 58.07£5.62 60.62+5.13 60.59+6.07 61.04+£7.07 5.049
a’ 3.01+0.38 3.15+0.78 3.02+0.81 3.08+0.76 0.252
b’ 8.47+£2.48 8.60+3.01 8.36+2.15 8.37+£2.08 0.860

5 L 57.94£6.59 60.80£7.87 61.03+£8.45 60.77+8.72 4,734
a’ 2.66+0.36 2.70+0.34 2.53+0.45 2.38+0.29 0.248
b’ 8.01+£1.55 8.22+2.05 8.07+£1.76 8.30+£2.18 0.732

7 L 57.58+7.07 59.87+7.45 59.64+7.51 60.08+6.97 4.576
a’ 2.43+0.38 2.50+0.33 2.38+0.29 2.25+0.30 0.312
b’ 7.87+£1.06 7.87+1.18 7.70+0.93 7.81+0.86 0.727

(n=3).
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A FFe Tow 179 22 Y a4a%
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Lo ufolvA FETHAE dERd 4 UtH23).
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A AFLE7E Aol oretA gAastaoy 79
A= QA=A gt A (kg/0.5 inch?)e
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Fig. 6. Changes of shear force in chicken thigh
meat according to storage days after
cooling water treatment using ionized
calcium. Bars represent standard error
of mean values (n=5). *Ydiffer among
storage days (p<0.05).

4. &4 E

2 7= EAREAA ¥ F oleetdEl]
A27F Aol AAE 72 9 de Al miA|
© ZHE ARG HERT ol 0%)2t
Al (el 2stds 0.5, 0.7, 0.9%)& &t
2 2y, oledtds Edtkes 8 ol8sto
Y A=g AAslEo =M Al B Aldt
(CFU/em?)E 10° olstz AT FAle] 1
719] A= 8 ARe 7d older 9FE

O:
=l

S Qe AR NS wAsr. QN e
of mlstel 9uf oy JE M RS BA

& 4 oloke A Astgch Q8 Aga u
e u g9 pH 6.4, B 50 oA
TBARS (MDA mg/kg) 0.10 oJs} 42 @ &3
spAgste] atske WA 4 9lgich gavle)
A HWE(L") 60 oA I AdEe 1.70
kg/0.5 inch? o]5t2 -F2|= 2t

—_

A2l 2
£ QT F/|9asdead 20159 A
stage P ETPEAR (LR E L)Y

£ SYUTE Age] £ F el HEL
LS S e dAE =gt

- 584 -



Vol. 33, No. 3 (2016)

=
o

=A

References

. H.S. Chae, CN. Ahn, and S.H. Joo, Effect
of water uptake rate of chicken on lipid
oxidation, color of meat, and microbes of
chicken during storage, Korean ]. Poult.
Sci, 35, 247-253 (2008).
. HS. Yang, ].Y. Jeong, Y.H. Choi, S.T.
Joo, and G.B. Park, Effect of different
packaging methods on the quality and
storage characteristics of domestic broiler
breast meat during cold storage, Korean J.
Poult. Sci, 36, 69-75 (2009).
. H.S. Chae, ]J.C. Na, H.C. Choi, M.]. Kim,
H.T. Bang, HK. Kang, D.W. Kim, O.S.
Suh, J.S. Ham, and A. Jang, Effect of gas
of modified atmosphere
packaging on quality of chicken breast,
Korean J]. Food Sci. Ani. 31,
100-106 (2011).
. Y.H. Hong, M.K. Kim, and K.B. Song,
Effects  of  aqueous  chlorinedioxide
treatment on microbial safety and quality
of aamgae chicken, Korean J. Food
Preserv, 15, 769-773 (2008).
. A. Patsias, I. Chlouliara, A. Badeka, L.N.
Savvaidis, and M.G. Kontominas, Shelflife
of a chilled precooked chicken product
air and under modified
microbiological,  chemical,
Food Microbiol, 23,

mixture ratio

Resour,

stored in

atmospheres:
sensory  attributes,
423-429 (2006).

. E. Gonzalez—Fandos, and ].L. Dominguez,
J.L, Effect of potassium sorbate washing
on the growth of Listeria monocytogenes
on fresh poultry, Food Control, 18:
842-846 (2007).

. Rand, J.L, R. Hofmann, M.Z.B. Alam, C.
Chauret, R. Cantwell, R.C. Andrews, and
G.A. Gagnon, A find study evaluation for
mitigating biofouling with chlorine dioxide
with UV
1939-1948

or  chlorine  integrated

disinfection, Water Res, 41:
(2007).
. E. Caceras, M.L. Garcia, ]. Toro, and

M.D. Selgas, Designing of a new cooked

10.

11.

12.

13.

14.

15.

16.

17.

- 585 -

meat sausage enriched with calcium, Meat

Science, 73, 368-377 (2006).

. B.M.I. Tang, G.D. Eslick C. Nowson, C,

Smith, and A. Bensoussan, Use of calcium
or calcium in combination with vitamin D
supplementation to prevent fractures and
bone loss in people aged 50 years and

older: a meta—analysis, Lancet, 70,
657-666 (2007).
P. Aggarwal, S.S. Ahlawat, and D.P.

Sharma, Development of calcium enriched
chicken meat rolls, Indian J. Poul. Sci. 44,
233-237 (2009).

J. Sawai, H. Miyoshi, H. Kojima,
Sporicidal  kinetics of Bacillus  subtilis
spores by heated scallop shell powder, ].
Food Prot, 66, 1482-1485 (2003).

N.S. Kang, Y.J. Choi, Y.S. Park, E.S.
Sohn, S.K Pyo, S.C. Kang, H.A. Eum, and
E.H. Sohn, Development of ionic calcium
as food additives; Market and technology
trends analysis. Biomat. Res. 12, 141-147
(2008).

J. Sawai, M. Satoh, S.H. Horikawa, and
H. Kojima, Heated scallop
—shell powder slurry treatment of shredded

cabbage, J. Food Prot, 64, 1579-1583
(2001).

J. Sawai, Quantitative evaluation of
antibacterial activities of metallic oxide
powders  (ZnO, MgO and CaO) by
conductimetric ~ assay, J.  Microboil.

Methods, 54, 177-182 (2003).

J.G. Kim, H. Nimitkeatkai, J.W. Choi, and
S.G. Lee, The Effects of calcinated calcium
solution washing and heat treatment on
the storage quality and microbial growth
of fresh—cut broccoli, ]. Bio—Enviroment.
Control, 21, 411-418 (2012).

S.Y. Kim, Y.M. Choi, D.O. Noh, S.Y.
Cho, and Y.J. Suh, The effect of oyster
shell powder on the extension of the shelf
life of tofu, Food Chem, 103, 155-160
(2007).

J.B. Sim, D.Y. Kwak, D.H. Choi, S.T.
Ryu, B.S. Park, and J.Y. Jin, Effects of



12

18.

19.

20.

21.

22.

1)
Bl
oflt
1
ok
o
2]
)
of

ionized  calcium  on  microorganism
cross—contamination in slaughter process
of chcikens, J. of the Korean Oil
Chemists' Soc, In press (2016).

B.S. Park, Effect of feeding diet containing
cordyceps with fly pupa on blood lipid,
fatty acid and TBARS in broiler chickens,
J. of the Korean Oil Chemists' Soc, 28,
273-283 (2011).

S.O. Park, and B.S. Park, Effect of feeding
inulin oligosaccharides on cecum bacteria,
egg quality and egg production in laying
hens, African J. Biotech, 11, 9516-9521
(2012).

H.S. Chae, C.N. Ahn, Y.M. Yoo, J.S.
Ham, S.G. Jeong, J.M. Lee, and Y.I. Cho,
Effect of different stunning time on meat
quality of broiler, J. Anim. Sci. &
Technol. (Kor.), 47, 1017-1024 (2005).
D.S. Kim, Y.R. Song, T.S. Seo, A. Jang,
SK. Lee, and J.I. Pak, The effects of
Doenjang (Korean traditional fermented
soy bean paste) powder on the quality
and shelf-life of chicken sausages during
storage, Korean ]J. Poult. Sci, 40, 315-325
(2013).

W.O. Miller, R.L. Saffle, and S.S. Zirkle,
Factors which influence the water holding
capacity of various types of meat. ] Food
Technol, 22, 1139-1144 (1986).

23

24.

25.

26.

217.

28.

- 586 -

LBl =g

A. Jang, J.S. Ham, D.W. Kim, H.S. Chae,
D.W. Kim, SH. Kim, KH. Seo, M.H.
Oh, and D.H. Kim, Effect of quercetin
and methoxylated quercetin on chicken
thigh meat quality during cold storage,
Korean J. Poult. Sci, 38, 265-273 (2011).
D.I. Deymer, and P. Vandekekerckhove,
Compounds ~ determining pH in dry
sausage, Meat Sci, 3, 161-167 (1979).

E. Huff-Lonergan, and S.M. Lonergan,
Mechanisms of water holding capacity of
The post—mortem
biochemical and structural changes, Meat
Sci, 71, 194-204 (2005).

HK. Kang, SH. Kim, JH. Kim, GH.
Kang, D.J. Yu, J.C. Na, D.W. Kim, O.S.
Seo, G.H. Kim, and B.S. Park, Effects of
dietary fish oil, vitamin E and C
supplementation on DHA deposition and
shelf-life in broiler chickens, Korean J.
Poult. Sci, 34, 259-269 (2007).

S.H. Kim, Y.K. Park, Y.S. Jang, ].G. Han,
and H.G. Chung, Oxidative stress in the
cell and antioxidant activity of Kalopanax
pictus extracts, Mokchae Konghak, 35,
126-134 (2007).

K. Takahashi, T. Fukazawa, and T. Yasui,
Formation of myofibrillar fragments and
reversible contraction of sarcomeres in

meat: role  of

chicken pectoral muscle, ]J. Food Sci, 32,

409-413 (1967).





