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Abstract

This study was conducted to determine the preblending effect of curing agents on the characteristics of mechanically deb-
oned chicken meat (MDCM), including the pH, water-holding capacity (WHC), and stability under refrigeration conditions.
MDCM was preblended with different curing agents {NaCl, 0.75 or 1.5%; sodium tripolyphosphate (STPP), 0.25 or 0.5%;
ascorbic acid, 250 or 500 ppm; sodium nitrite, 75 or 150 ppm] and were stored at 4°C overnight. The preblending of NaCl
was found to have improved the WHC and emulsion stability; STPP was found to have improved the pH, WHC, and emul-
sion stability; and ascorbic acid or sodium nitrite did not affect the pH, WHC, and emulsion stability. The addition of ascor-
bic acid or sodium nitrite, however, decreased the 2-thiobarbituric acid (TBA) and volatile basic nitrogen (VBN) values of
the preblended MDCM through the antioxidizing properties. The mixing effects of different curing agents on MDCM were
also evaluated with nine different conditions. Among the treatments, the mixture of NaCl and STPP improved the WHC and
emulsion stability due to the increased solubility of salt-soluble protein in the preblended MDCM. The mixture of NaCl,
STPP, and ascorbic acid increased the pH, WHC, and emulsion stability, but the mixture of NaCl, STPP, ascorbic acid, and
sodium nitrite improved the WHC, emulsion stability, and redness of the surface color with improved storage stability due
to the decreased VBN and TBA values. As a result, the mixture of 1.5% NaCl, 0.5% STPP, 500 ppm ascorbic acid, and 75
ppm sodium nitrite showed the best properties as curing ageuts for MDCM preblending.
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Table 1. Proximate analysis of mechanically deboned chicken meat (MDCM) with different curing agents

Composition (%) ch Tl T2 T3 T4 TS T6 T7 TS
Moisture 66.79% 67.11 67.64 68.26 67.56 66.48 6758 67.50 66.52
+0.00 £0.08 +084 £1.35 £0.20 £1.76 £0.53 £0.31 £3.74
Protein 21.22 16.23 16.20 15.87 16.64 17.55 16.05 16.93 16.72
+0.00? £0.35° £0.31° +0.26° +0.79° £1.22° +0.45° +0.17° +0.77°
Fat 11.06 14.81 12.94 12.91 12.91 14.37 13.51 13.35 16.29
+0.00¢ +1.49% +0.53° £0.21¢ +0.21™ +1.53% +0.51% +0.05% £0.36°
Ah 2.02 2.15 2.38 2.16 2.55 2.26 2.44 231 2.55
£0.05¢ £0.04¢ +£0.03% £0.05¢ +0.02° +0.14® +0.03% £0.05% £0.10%

b, Control; T1, NaCl 0.75%; T2, NaCl 1.5%; T3, STPP 0.25%; T4, STTP 0.5%; TS, Ascorbate 250 ppm; T6, Ascorbate 500 ppm; T7,

NaNO, 75 ppm; T8, NaNO, 150 ppm.
YMean+SD.

¢ Different letters in the same row indicate significant difference (p<0.05).
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Table 2. Effect of curing agent on the functional properties of mechanically deboned chicken meat (MDCM)V

Items C T1 T2 T3 T4 TS T6 T7 T8
o 6.25% 6.33 6.15 6.04 6.35 6.27 6.29 6.34 6.30
p +0.03° +0.06™ +0.06° +0.04° +0.05" +0.02 +0.03% +0.10% +0.03¢
WHC 38.82 52.25 45.18 42.94 42.80 42.51 48.64 63.11 47.05
(%) +4.22°¢ 10.06% +7.55% +4.24 +7.37% +4.89 +3.52% +7.36° +0.08™
L 50.65 56.58 55.34 54.52 51.19 46.45 51.23 51.77 4543
+0.00 +1.39 +3.15 +3.13 +]1.18 +0.63 +0.38 +0.10 +2.38
Hunter a 19.92 23.73 23.84 23.84 21.67 20.62 21.21 22.39 21.95
+0.00 +0.12 +0.03 +0.04 +2.17 +0.61 +2.14 +1.83 +4.13
- 14.51 16.39 14.73 15.56 15.32 14.37 14.56 14.55 13.83
+0.00 +3.14 +0.78 +0.87 +0.77 +0.77 +0.97 +1.26 +1.63
DTreatments are the same as in Table 1.
YMean+SD.

““Different letters in the same row indicate significant difference (p<0.05).
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Table 3. Storage characteristics of mechanically deboned chicken meat (MDCM) with different curing agents at 4°C?

C Tl T2 T3 T4 T -

0 5.47% 5.47 545 547 547 5.47 . 533

) i +0.00* +0.00* +0.03% +0.00* +0.00* +0.00* +0.12% +0.022

Mclgfl?ﬁ;al 5 6.53 711 742 738 720 766 759 7.48 6.58
£0.08  +023°  £006*  :0.00° 004>  £005* 003>  001° 1016

(log CFU/g)

; 8.83 8.51 8.67 8.55 8.22 7.41 8.23 7.14 7.53

+0.08° +0.14° +0.41° +0.08" +0.89° £1.02%  +2.17®  +0.68° +0.38%

0 0.14 0.17 0.10 0.14 0.15 0.12 0.12 0.17 0.10

£0.01° £0.00*  £0.01°  £0.01° £0.01°  20.00>  £0.02*°  +0.01°>  +0.00°

T(r]if: 3 0.16 0.20 0.17 0.16 0.16 0.13 0.21 0.17 0.16

a d dc a a e de dc b

malondialdehyde/kg) £0.00 +£0.01 +0.01 £0.00 £0.00 +0.00 £0.02 +0.01 £0.01
7 0.19 0.19 0.17 0.21 0.18 0.16 0.18 0.19 0.16
+0.01% +0.01° +0.02° £0.01*  +0.00° +0.00¢ 10.01¢ +0.02% +0.01%™

0 2228 17.43 17.84 18.39 18.39 17.29 18.25 16.88 17.84
+0.69° +0.27°  +0.19° +0.19% +0.19° £0.97"  +0.00 +0.37° +0.52%

VBN 3 44.74 39.53 37.06 40.90 40.90 39.36 38.84 38.70 29.10
(mg/100 g) £0.00°  20.04*  £0.12®®  +020*°  x0.35*  +0.97"  £1.74®  +048%  +0.33°

; 68.77 61.90 67.39 66.30 66.30 61.90 60.82 59.71 44.61

+0.00¢ +0.05° +0.32¢ +0.05° +0.04¢ £0.12° £0.42° 10.23% +0.58%

UTreatments are the same as in Table 1.
2Mean=SD.

““Different letters in the same row indicate significant difference (p<0.05).
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A%S EPRIAL, 7R A7k f2AQ) Zpelr)
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wat 93820 F7HE B ol#d dvbks A7z
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= 23S JERATHLee, 1985). L8} GAA9) 7}
= VBN 39| 5715 frejdo=z A 4= 21of(Gillman
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Q= AT AHE] AZAY Bgo o] 7IEY A=
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TSI ALLHKFDA, 2008), 718 AZFd Yojrl=
A3 X7} AAEH S YA = E3F Ao} wekA
MDCME 9852 AT A9, Jl5o=z £& VBN &
o] ZQHE ZoZ Mo}, IF MDCME o83 §7}1%
AF oAM= VBN el A7} 223 8200 o
€4 F g Aoz 7gHdh

RS SAE 24, B4E, ke 7) gtk (Hamm,
1986)31 3Lt AAA FHol e MDCMe] & &
== Table 494 B uper 2o} zF @8 ©E A
Y77t 7 AR 2ol YRR 84 O
A2 FE= oA 150 ppm(T8)o] H7HE 277} ==
A vebger, 484 dd FEe ofxm=HAk 500
ppm(T6)0] H7Fe A7} of=4kd 150 ppm(T8)°] 3
71 Aot 24 vehd o AeTEel v o)

Pe FFS MAE AL BAT 5 ok

XN Eghof = MDCMe] Yt M

AR A Egol| 2 MDCMS] YRFIE-L Table 5904
Hi= v} o] AR AJgFolA xpolE R} B I
9] FEFFFL 67.59%Z 7IALE ALY Hit FEGE
0] 72.5%°| TR B.iL(Essary, 1979)8.0} W9kAwt 65.5%
o]kl W3t Nuckles 5(1990) 7= ARSI -8
Nz &F 1.5%, AXHE 0.5%, of2=F2R1I4 500 ppm,
o}k 150 ppme] H7HE AP TES)ONA T B 7
TS BYgon, AoE ZE AlETAN Ttk B2 &
FS Yella, B3] s Bee OgE Xe]Fe vl
AFo] 1.5% A7ME AYTFEDAIAN B 55 Ui
o] njEAS AS Bt MDCMS| YutdEoxe &



Effect of Curing agents on MDCM 225
Table 4. Effect of curing agents on the protein solubility of mechanically deboned chicken meat (MDCM)"
Items C Tt T T3 T4 T5 T6 T7 TS
Water soluble 4.18% 4.12 4.49 5.38 4.71 4.53 5.23 4.71 7.83
protein solubility (%) £0.12¢ +0.02¢ +0.08° +0.59% +0.76° +0.11° +0.12° +0.12° +0.26*
Salt soluble 5.74 6.74 7.35 6.51 6.48 6.57 9.98 7.81 8.09
protein solubility (%) £0.17¢ +(.13¢ +0.19°¢ +0.32¢ +0.69° +0.48° +0.007 £0.09° +0.60°
DTreatments are the same as in Table 1.
DMean+SD.
Table 5. Proximate analysis of mechanically deboned chicken meat (MDCM) by blending with different curing agents
Composition (%) o El E2 E3 E4 ES E6 E7 ES8
Moisture 67.49% 66.54 66.60 66.77 67.93 67.10 67.06 67.00 71.86
+0.98" +0.87° +0.63° +0.74° £0.73® +0.89° £1.26° +1.02° +3.79%
Protein 19.77 16.74 16.49 17.12 17.53 16.91 17.05 17.26 ‘ 14.77
+1.89° +0.35° £0.72* +1.49¢ +0.47° +0.74° +1.24 +0.63 £1.98"
Fat 12.89 19.04 14.82 15.04 13.24 15.10 15.01 14.87 12.54
+1.81° +1.99% +0.98® +0.63% +0.97* +0.06* +1.05% +0.58% +1.34%
Ash 0.95 1.38 1.07 1.05 1.27 0.89 0.89 0.86 0.83
+0.08° £0.15% +0.09% +0.04° +0.05% +0.06° +0.06%° +0.03* +0.08%

C, Control; E1, NaCl 1.5%; E2, NaCl 1.5% + STPP 0.5%; E3, NaCl 1.5% + Ascorbate 500 ppm; E4, NaCl 1.5% + STPP 0.5% + Ascor-
bate 500 ppm; E5, NaCl 1.5% + NaNO, 75 ppm; E6, NaCl 1.5% + STPP 0.5% + NaNO, 75 ppm; E7, NaCl 1.5% + STPP 0.5% +

Ascorbate 500 ppm + NaNO, 75 ppm; E8, NaCl 1.5% + STPP 0.5% + Ascorbate 500 ppm + NaNO, 150 ppm.
IMeanzSD.

*dDifferent letters in the same row indicate significant difference (p<0.05).

£ el 7oA £o199 24015 LrERITHp<0.05).

(B5)e FARE F3e vehllen, 5 1.5%, i

05%7F A7Fd AHE)elA FH oz Be A+

AKX Egfofl e MDCMe| 712 &M

AAA E3to) w2 MDCMS] 7}FEEAL Table 6914
HE uiel 2t MDCMY] pHE 6.8-7.4% E4-2 8h93)
3 Q7] WEel pH7F v EA veR 98 xelTzt
o Fre12Q1 Zol7} LERATHp<0.05). REEL &7 1.5%,
A4 0.5%, okxs1En1Al 500 ppm, oFEANE 75 ppmo]
H7H ARFETY7E O A Tl HisiY B FE
YERATE MDCMe] Mo X BE Xt A L*gk

Bl BIs a*gh(H A=) bt )l A vEhd bl
FA3 e BRoY, F94 AolE yEpAE £
a5t ot el A7 Al S A 35970 7P
FaL AeoA Bk 212olM @A s4o] ¥ Ena
&tlom, ascorbate 5 FAAE HWEFOEZH AR {4
S FNL S LHES fARITe Havt /I3
CHO and Park, 1982). Z1&{u} opdrkede 3] A7} Al
de §A4g 50w e F gleng HriEke a1y

Table 6. Functional properties of mechanically deboned chicken meat (MDCM) by blending with different curing agents”

Items C El E2 E3 E4 ES5 E6 E7 ER
H 6.407 6.44 6.51 6.67 6.74 6.54 6.51 6.54 6.58
P +0.17° +0.22% +0.23° £0.22% £0.20° +0.26% £0.23° £0.26" +0.23%
WHC 37.17 4543 44 .39 39.80 43.52 40.66 42.11 50.56 43.73
(%) +3.50° 10.39% +£5.65° +4.41° +5.30° +3.94° +1.59° +1.08% +1.48°
L 49.66 54.78 53.66 51.30 53.89 53.86 52.20 56.98 51.65
+1.40 +1.15 +5.52 +1.02 +0.91 +0.56 +0.97 +1.73 +14.19
Hunter o 20.87 24.65 25.44 24.37 21.26 22.33 20.17 23.61 23.02
+1.35 +1.41 +2.29 +0.71 +1.52 +1.79 +3.66 +0.10 +5.64
b 14.72 16.75 17.57 17.22 14.72 16.39 14.46 15.24 14.88
+0.30 +1.29 +0.86 +2.43 +0.00 +2.08 +0.83 +0.29 +3.11
DTreatments are the same as in Table 5.
IMean+SD.

*"Different letters in the same row indicate significant difference (p<0.05).



226 Korean J. Food Sci. Ani. Resour., Vol. 29, No. 2 (2009)

EJojof g}l (Forrest et al., 1975) B3k vix 9lr}, B
ATME F4LS oAl F3 Huhks Qakde &
W7t o ZA JERTh ZARESS Z53teke] =)
o2 hemoglobin §H&ko] &1, pHY} 7] wjEo) Bl-e
Adg Ha rt oA JALIFHYANA FF9
hemoglobin®} 5-2] myoglobin®] 2+A9} HE3H
oxyhemoglobin®} oxymyoglobin® & ¥3}7] wj&Zo|t}. 7)
AEES2] L oxyhemoglobin®} oxymyoglobin®- -4
Fo vl g ve AAg mA g gy AlEe A
o] Hla# ¥R Ag ThHEEol white 2AX|oME 7]
AESo H7le wdsjor & Ao Ayzigt)

AX[H Egoll e MDCMe| XMZE §M

AAA | w2 MDCMS] ¥R AF o HPE
L& Table 794 BE vRe} 2Th MDOMS 7U7¢ 4°C
M W AR E W E ATl F wAEFT}
7o AR ATFelA FoAA 2o)g P

B3] ofdarde] T@E ZHPSo] A HlgE A%
o4 &2 JERIQT. £ S S 0YRE i =
& AL BP0}, AAF EF GAR Y AHgoE 1
A S AT 5 LS FRIEIATH AT
& Uelll= TBARE 797 WAAAASE Aol 4k}
zZ3¥ Zrlsigou, B R E9on BE 3
ZolA F2HQ 2oyt Yehgth ol &F, A
5 AL Awlele] Eu9Ee she 4058
#3iAz] 0 2 A FaslAe] g3t 7018 Aoz Wzt
9AH(Froning, 1970). A3717+ 2 344 A7)el @2 (VBN)
ko) Ao 7U7 WAAEN Eobeke AES U
Ehem 79t AeTzte] §oAQl Ajolz} vheRst
o, 53] 793} o|Fele drgdLe] o] A3
Z7Vhe B 5 Uth@T niAlA). VBN HskE 1)
A2 AR A ael TUS AFS B, E3) ofd
e st 23 BT BSolAN Y 2L ARAS

;AT = AN

Table 7. Storage characteristics of mechanically deboned chicken meat (MDCM) blended with different curing agents at 4°C?

c El E2 E3 E4 -
0 5477 5.47 5.45 5.47 5.47 5.47 5.38 5.35 5.33
o £0.00°  £0.00°  £0.03*  £0.00°  +0.00° £0.00? £0.14 £0.12°  0.02°
Nlclf)f;’ll;;al 3 8.47 7.48 7.80 791 7.96 7.70 7.98 7.66 8.47
d a C c 4 b b d
(log CFU/g) +0.00 +0.09 +0.07 +0.01 +0.04 +0.00 +0.05 +0.04 +0.00
; 9.07 947 8.62 8.57 8.68 8.25 8.18 8.42 8.52
+0.009  +0.00° £0.00°  +0.00°  +0.00° +0.00? +0.00? +0.00° +0.00°
0 0.15 0.17 0.17 0.17 0.17 0.17 0.17 0.13 0.12
=0.02°  £0.02°  $0.02®  £0.02®  0.02° +0.03" £0.04° £0.03°  x0.02°
fflg‘ 3 0.16 0.19 0.19 0.16 0.18 0.18 0.17 0.16 0.14
cod a ab cd abc abe bed d e
malondialdehyde/kg) +0.01 £0.02 £0.01 +0.02 £0.04 £0.03 £0.03 £0.01 £0.02
. 0.18 0.21 0.19 0.19 0.16 0.19 0.20 0.16 0.16
£0.02¢9  £0.01®  £0.01% x0.00™  +0.02° +£0.04° £0.01° £0.015F  +0.02¢
0 18.96 16.44 16.30 16.63 17.24 16.96 16.19 16.08 16.47
£3.66°  +1.45  1146°  +1.63*  0.66° +1.61° +0.66" £1.100  £1.29°
VBN 3 35.21 33.02 25.73 28.27 33.60 3241 28.85 26.28 25.03
(mg/100 g) £6.39% 2434 11.64° 184"  +532° +7.52% +1.83° £2.82° 425
; 61.50 62.21 62.49 60.77 61.66 61.23 59.67 57.55 54.05
+5.13% +1.38* £3.7% +3.79° +0.82° +2.26% +0.38% £1.64*  16.30°
DTreatments are the same as in Table 5.
DMeanzSD.

““Different letters in the same row indicate significant difference (p<0.05).

Table 8. Effect of curing agents on the protein solubility of mechanically deboned chicken meat (MDCM)"

CBems o C El E2 E3 E4 E5  E6
Water soluble 377 3.67 422 377 437 3.98 4.32 4.64 418
protein solubility (%)  +0.04 +0.14 +0.01 +0.13 +0.10 +0.07 +0.05 +0.63 +0.12
Salt soluble 574 5.05 5.90 512 5.43 551 545 5.06 532
protein solubility (%)  0.08 +0.35 +0.39 +0.18 +0.19 +0.23 +0.13 +0.25 +0.17

DTreatments are the same as in Table 5.
YMean+SD.
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