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Effects of Addition of Varied Levels of Sodium Chloride and
Phosphates on pH, Tenderness, Moisture and
Mineral Contents in Spent Layer Meat
G. B. Park, D. J. Song, J. 1. Lee, Y. J. Kim, Y. G. Kim*, T. S. Park
Department of Animal Science, Gyeongsang National University
Jinju, Korea 660-701

ABSTRACT

A study was conducted to investigate the effects of the addition of varied levels of NaCl and
phosphates on the physicochemical properties of the breast meat of the spent layers(2 + 0.2 kg)
which were stabilized for over 24 h before slaughter. Within 1 h after slaughter, breast meats were
removed and treated with NaCl(0, 1, 2, 3%) and phosphates(0.25% and 0.5%) using a hot-salted
method. The breast meat was stored at 4+1°C for 3 d. The results obtained were summarized as
follows.

1. The pH values of salt-treated groups were significantly higher than that of the control(P<
0.05) : the higher the salt level, the higher the pH. The pH values were significantly increas-
ed in both control and treatment groups during storage(P<0.05). Among salt-treated
groups, the 0.5% phosphates level showed significantly high pH(P<0.05) compared to other
levels of salt groups.

2. The moisture contents were significantly lower in all salt-treated groups than the con-
trol{P<0.05), and showed a negative relationship with the levels of salt. It decreased in
control group gradually as the storage period extended, but not significantly changed in salt-
treated groups.

3. The shear force values in salt-treated groups were lower than that of the control and
showed a negative relationship with salt levels. At a constant level of NaCl, the shear force
value was higher in 0.25% phosphates level than in 0.5% level. It decreased in both control
and salt-treated groups during storage.

4. The salt treatments tended to increase the sodium content proportionately. The sodium con-
tent decreased in both control and salt treatment groups during storage(P<0.05). In addition,
the combination of high levels of NaCl and phosphates rather than those of low levels of NaCl
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and phosphates resulted in elevated levels of sodium,

5. The phosphorus contents in salt-treated groups were higher than that of control. Between
0.5% and 0.25% phosphates levels this value showed significant difference(P<0.05). Its con-
tents in both control and treatment groups were significantly decreased during storage

(P<0.05).

(Key words: spent layer meat, salt, phosphate, storage)
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Table 1. An experimental design with curing agents and storage days

Curing period{d)
M 1
Region Treatment 0 1 2 3
Control 2 O O O O
NaCl 1% + P 0.25%3 O O O
NaCl 1% + P 0.5% O O O
Breast NaCl 2% + P 0.25% O O @)
NaCl 2% + P 0.5% O O O
NaCl 3% + P 0.25% O O O
NaCl 3% + P 0.5% O O O

! Percentage of curing agents to the weight of meat.
2 Control : no treatment.

3 P : phosphates(sodium polyphosphate 40% -+ sodium pyrophosphate 30% -+ disodium dihydrogen pyrophos-

phate 30%).

4= 90 mLe} 4] homogenizer(MSE, USA)Z 4,
000 rpmefl A 153+ #2&3ke] pH-meter (Metrohm
632, Swiss) 2 =4 3l4t}.

FRFEL 102+2C9] drying ovenollA} 244)7t

2% %3S Fsl] Az A8 SFd Ui
WEE (%) 2 e At

5) dzol £3

A|RE 2x2x2 cmz HW3sle] Instron testing
machineol| 4] Warner-Bratzer shear deviceg ©]&
3t A3}, olue] 272 range, 10 kg ; load
cell, 50 kg, cross head speed, 100 mm /min ;
chart speed, 100 mm /ming o]&3F4

6) Na2| glays}

AOQAC(1990) & el we} ARAIE 0.1 g2 5
mL2] H,S0,2} 5 mL HNOsZ micro-Kjeldah! flas-
kol ¥ 93] 282 F, FFFE 100 mLot =
A 343t 2 wyket th8, Whatman No. 6 & o
BAE o &ste} o7 o2& atomic absorption
spectrometer (589 nm) ol A] 24 &} c},

7) P2 gfzkist

AQAC(1990) 9] Hgol upe} AZRAIE 0.1 g8 5
mL2] H,S0,8 5 mL HNOsZ micro-Kjeldahl flas-
kol Y3 43 &8A7 § FHFZ 100 mL7} &
Al A ste] 2 wHkgE o, Whatman No. 6 9 o
HAE olgste g F &MY 2 mLE H ot
£, 4 mL9] ammonium molybdateg 75t +8
WAl F, 4 mLel hydroquinon®} Na,SO:&
A7V O FRTE 50 mLE ®F F, spectrop-
hotometer (LKB, ultrospec 4050)°l4] 650 nmz
Z33dth

A&

(=]
i=]
1

-

P(mg% /100g) = 0.1 X —> x ¥ 5 100
A, r S
0.1 : F3= &4 AHES 589 F9 PE
#F(mg)
D AR S S
P RFE8de] 3% 3
t AR AP 8N ZAF(mL)
D F3E S0 AMES Al E8A 7 (mL)

<p >

-

S : A F 3 sample?] Z(g)
8) EAIEY

AgoA folx =L Duncan(1955)9] w4
Hoz HFzte] {43 A8-e A s
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1. pHe| ¥st

GR| FFL 2o YATd AAE A
%9 A&7l W pH¥sE vmd A T-
able 29} 2t}

ZTE 0dAol 5.810H, ol& AR732lo] ¢
57] ojHolg} E& 79| pHE 2oy, AF &
£ AA7|7te) A=l wha} 5.61, 5.67, 5.792 7
3ty /9] (P<0.05) ¢! Aolg HAth gutzez

%9) pHis A7 Fo 2 374801 sed] ol

29| olmjimate] EaE ol H7IAF7I7F =EHAT
wj 2ozl $4(Bartholmewe} Blumer, 1977) %
&4 Zo] e W3}, A sl A L EE
Yeote] A4 Foll &% pH S7H(Deymerst Vandek-
erckhove, 1979) wiolzhe Awo] Ut FA+
7} 2ol ¥)sted pH7} 1212 (P<0.05) 22 £%
e, ol thsl Barbut 5(1988)- X7 Ho] &
Ze|old 8o 513 pHE F5A71A Hx, 2F
A o) g8 E SVMAA Frhal B skt
FA2 P e J7EEe] &5 pH7L =7
Yl (P<0.05), ole 5 EFEY 237 <
A @7y ¥ =9, pHe vl 2&40]

Table 2. Effects of salt and phosphate levels on the pH values of breast meat of spent layers during cuw

ing period at 4°C for 1~-3d

Curing period( d )

Treatments 1 9 3

Control 5.812 5.61E¢ 5.67 5.79%
NaCl 1% + Phosphate 0.25% 5.90P 5.94¢ 5.93°
NaCl 1% -+ Phosphate 0.5% 5.97¢ 5.9982 6.005¢2
NaCl 2% + Phosphate 0.25% 5.95¢ 5.978C® 5.98%
NaCl 2% + Phosphate 0.5% 6.048° 6.0942 6.104
NaCl 3% -+ Phosphate 0.25% 5.95¢ 5.97Ec® 6.01%
NaCl 3% -+ Phosphate 0.5% 6.0748 6.10% 6.1042

a¢ : Means without same superscripts in the same row differ significantly (P<0.05).

AE . Means without same superscripts in the same column differ significantly ( P<<0.05).

Table 3. Effects of salt and phosphate levels on the moisture content of breast meat of spent layers dur

ing curing period at 4%C for 1~3d

Curing period(d)
Treatments 1 5 3
____________________________ 7 S

Control 75.412 74.78%° 74.65%° 73.96%¢
NaCl 1% + Phosphate 0.25% 72.738¢ 72.55% 72.425¢
NaCl 1% -+ Phosphate 0.5% 73.0552 72.57%° 72.79%°
NaCl 2% -+ Phosphate 0.25% 72.22¢P 71.858¢ 72.07¢
NaCl 2% + Phosphate 0.5% 71.48% 71.748¢ 72.09¢
NaCl 3% -+ Phosphate 0.25% 71.83PEab 71.53¢ 72.14%
NaCl 3% + Phosphate 0.5% 71.59PEa 70.56P° 71.46™

a¢ - Means without same superscripts in the same row differ significantly ( P<0.05).

AE : Means without same superscripts in the same column differ significantly ( P<0.05).
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%7HChoi, 1989) 3}7] W Eolt}, dAEEY 28 5
FAA H7HE QE 9 $F0] 0.25% TR 0.5%T
7 #98(P<0.05) 22 %2 pHE vehfigl=d),
o]}; A s = 1Al o] ek ZejAdo=z o] 74 o] &7}
S7H#A pHE 4534 THETHE Sofos(1986)
4 ELQ} YR SHA T
Knipe$} Frye(1990) & A3 $718E L 95
7] 918 7% E9E9 pH HYE 5.8~6.48%0]
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es E'{J—]-(Offerﬁl— Trinick, 1983) wj&o|c},

YAYT Bole WHEEol M8 2 PR
o) #9121 (P<0.05) 2.2 S UEkkes, ol 45
el BEt B 70l BAE 4% avn & 5

o, Offers} Tr1mck(1983 SAES 7
el &7 = AF7 pyrophosphates S0 A7}
& o) 89 B (swelling) FAS T 5 A=
o, ol S0l HrME Ahgo] AFEYY dgo= oy
28Y g9 FEL Fdr7)n, EF filamentol
Fol2o] FHshe 25 Asled M-linest Z-lin-
e} & 2H ) 21 T2l o3} myo-
sin-actin®] 4524 So] £ HArlz 0sta] o]
G B g vk ek,

Mann 5(1990) & &A15-& 7HE7] fl8) Rl
e 247}6} é ‘E A o geFo) F7at

ﬁz]oﬂ,] iEﬂ- 3~82 5

2183t &ltﬁi FES @f&%}ﬂl o, 557} o
H(10~20%) 722F 588 PolA FEF P &

OPX]E}(MarSden 1980) 11 R 13k},

3. o] Ws}

AR FES st WALE HAE Ak
59| AB717e i Hevly Wale vwd Age
Table 49} 7t}

A7l RE77F 0dA 14.23 kg, #47]7ko]

Table 4. Effects of salt and phosphate levels on the shear force value of breast meat of spent layers

during curing period at 4C for 1~3d

Curing period(d)

Treatments

1 2 3
_____________________________ kg/mL ____ ...
Control 14.23* 10.554° 9.25P 8.63°
NaCl 1% + Phosphate 0.25% 10.0848 8.93 8.42
NaCl 1% -+ Phosphate 0.5% 8.71B¢ 8.11 8.08
*NaCl 2% + Phosphate 0.25% 8.565¢ 8.40 7.95
NaCl 2% -+ Phosphate 0.5% 8.465¢ 8.20 7.61
NaCl 3% + Phosphate 0.25% 8.428¢ 8.04 7.79
NaCl 3% + Phosphate 0.5% 7.59¢ 7.43 7.36

*b Means without same superscripts in the same row differ significantly (P <0.05).

A€ Means without same superscripts in the same column differ significantly (P<0.05).
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73l whe} 10.55, 9.23, 8.63 kg2 2 S e} & Aol A 2 AG7Izke] Aot w Werph v
2 Ry g 7rE izl vste] g3 we A oldlti R 1l B A4g Anel dx|ske 4TI
%7}— #9940, o] polyphosphate =& &AFE t}, uke Barbut®} Mittal(1991)2 1.5% 2 2.5%

Lol Hrheba FH7Ne) vlEte] Azl glof AR ’\301 239 73S F8189 A AEA L
%—?: 92 9 & Avkes EuE(Peterson, 1977; 3 vt 2.5% Avo] A" BE ol
Hamm3} Thomson, 1983) # A X315t} ’ﬂ "&7]‘7} =4 JeElgtha Rkl B Aga

R a] T ol 2FFFo] el et e 5 ol& AHE JeRith

g B9E, old el AT FFEo] SVl o WA EEe] A£F FEAAM ANE 0.5% 77t
g Adrhs felmog At Maurer(1983) 0.25%7Rtt W AW7}E HoJA, Rosinski 5
7} B8k vl 941, Gordon® Barbut(1991)+= -2 (1989) & UdAEE2 £F5F(2%)l sodium acid
go| AT Hrlrt FL ko] gA S 27|, = pyrophosphate(0.4%), sodium tripolyphosphate

Table 5. Effects of salt and phosphate levels on the Na content of breast meat of spent layers during
curing period at 4°C for 1~3d

Curing period(d)

Treatments 0 1 5 3
________________________ mg/100g - .
Control 23.922 23.428b 19.32F% 17.77¢¢
NaCl 1% -+ Phosphate 0.25% 252.07P 200.485° 151.00%®
NaCl 1% + Phosphate 0.5% 247.13P= 243.59PF= 177.86%
NaCl 2% -+ Phosphate 0.25% 345.37% 295,89°PP 263.380°
NaCl 2% - Phosphate 0.5% 334.77¢ 325.58° 319.93¢
NaCl 3% + Phosphate 0.25% 489.565 406.15%° 383.545°
NaCl 3% + Phosphate 0.5% 527.728 498.04%2 452.104°

ac . Means without same superscripts in the same row differ significantly (P<0.05).
AC . Means without same superscripts in the same column differ significantly (P <0.05).

Table 6. Effects of salt and phosphate levels on the P content of breast meat of spent layers during cut
ing period at 4°C for 1~3d

Curing period(d)
Treatments 0 1 9 3
........................ mg /1008 .«
Control 180.97 185.38¢ 183.91¢ 186.86°
NaCl 1% + Phosphate 0.25% 231.008 226.588%® 217.75¢
NaCl 1% -+ Phosphate 0.5% 285,434 266.314° 264.844°
NaCl 2% ~+ Phosphate 0.25% 238,132 219.5880 216,28
NaCl 2% -+ Phosphate 0.5% 286.7242 269.25%° 267.78%°
NaCl 3% -+ Phosphate 0.25% 236.238= 224,315 218.69%
NaCl 3% —+ Phosphate 0.5% 277.8242 263.364° 250,128

ac - Means without same superscripts in the same row differ significantly (P<0.05).
A B : Means without same superscripts in the same column differ significantly (P<0.05).
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