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Abstract

The objective of this study was to manufacture spent layer chicken meat products by natural freeze-drying. The spent lay-
ers of chickens that were slaughtered at 80 wk were obtained from a local slaughter house and separated into two halves of
carcasses. The samples were divided into the following groups: 1) control (non-curing), 2) curing, and 3) curing with 2%
trehalose before drying. The cured meats were placed at 2°C for 7 d and then transferred to a natural drying spot located in
Injae City, Gangwondo, Korea. The experiment was conducted from January to March in 2008. The average temperature,
RH, and wind speed were -1.5°C, 63%, and 1.8 m/sec, respectively. The cured treatments showed higher pH, lower Aw and
lower shear force value compared with the control. Based on the results of TBARS (2-thiobarbituric acid reactive sub-
stances) level and volatile basic nitrogen value, lipid oxidation and protein deterioration were inhibited in curing treatments
during drying. Trehalose acted as a humectant because it maintained a lower water activity despite the relatively higher
moisture content during drying. The polyunsaturated fatty acids content and sensory attributes were higher in cured treat-
ments than in the control during drying. Most of the bacterial counts in the treated groups were lower by 2 Log CFU/g after
1 mon of drying, and Salmonella spp. and Listeria spp. were not found in any treatment. There was also no microbial safety
problem associated with dried meat products. Based on the results of this experiment, dried meat products could be manu-
factured from precured spent layer chickens by natural freeze-drying during winter.
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Table 1. Different curing methods to prepare natural freeze-
dried chicken meat

. . Curing+

Ingredients (g) Control Curing trehalose
Spent layer chicken meat 100.0 100.0 100.0
Regal brine mix" 0 0.4 0.4
Salt 0 0.7 0.7
Dextrose 0 0.5 0.5
Mixed spices® 0 3.0 3.0
Potassium sorbate 0 0.2 0.2
Trehalose 0 0.0 2.0

IDMixed products were made by Taewon Food Industry Co., Ltd.

D1.44% sodium nitrite, 0.13% sodium nitrate, 23.79% salt, 45.69 %
sodium polyphosphate, 1.75% sodium pyrophosphate, 3.20%
sodium metaphosphate, 1.00% sodium carbonate, and 23.00%
maltodextrin.
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Table 2. Average temperature, RH, and wind speed from
January to March in 2008 at Injae city, Gangwon-do

. Drying mon
Traits Average
January February March
Air temperature (°C) -5.1 -4.4 4.2 -1.8
RH (%) 67 55 68 63
Wind speed (m/sec) 1.7 1.8 2.0 1.8
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Table 3. Analysis method of fatty acid composition using GC

Instrumentation

Chromatographic system Agilent 6890N (Agilent Technologies, USA)

Automatic sampler Agilent 7683 (Agilent Technologies, USA)

Column HP-Innowax (30 m lengthx0.32 mm idx0.25
pm film thickness, ] & W Scientific, USA)

Experimental conditions GC/FID

Inlet temperature 260°C

Split ratio 10:1

Carrier He, 1 mL/min constant flow

Oven temperature 150°C for 1°C/min, 150-200°C at 15°C/min,
200-250°C at 3°C/min, 250°C for 5 min

FID temperature 280°C
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Table 4. Changes in the moisture content and water activity (Aw) of spent layer chicken meat during natural freeze-drying

periods
Traits Drying periods (mon) Control Curing Curing+trehalose

0 66.84+0.79°A 70.124+0.5224 70.76+0.3124

Moisture (%) 1 56.28+1.26°" 68.98+0.49°B 67.65+0.54°F

0

2 24.81+0.44¢C 31.05+1.54%¢ 34.91+0.742€

3 22.55+3.48€ 24.89+(.84P 31.2142.802P

0 0.97+0.012* 0.93+0.01"4 0.93+0.01"4

. 1 0.92+0.01 B 0.82+0.01"P 0.83+0.02"B

2 0.91£0.02? B 0.79+0.04" € 0.82+0.03"B

3 0.87+0.022¢ 0.79+0.02" € 0.79+0.03" ¢

“*Means+SD in the same row with different superscripts are significantly different (p<0.05).
APMeans+SD in the same column with different superscripts are significantly different (p<0.05).
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Table 5. Changes in the physico-chemical characteristics of spent layer chicken meat during natural freeze-drying periods

Traits Drying periods (mon) Control Curing Curing+trehalose
0 5.78+0.17°B 6.14+0.09*® 6.08+0.09* €
1 6.06+£0.15%4 6.17+£0.07*B 6.24+0.09 B
pH 2 6.03£0.230 6.49+0.08° 6.46£0.11°7
3 6.04+£0.21°4 6.24+0.08® 6.24+0.06* B
0 2.51+0.60°P 2.01+0.72°P 1.84+0.50°P
WBSFY 1 4.76+0.94°¢ 4.70+£1.59*¢ 4.05+1.66°¢
(kgh) 2 14.24+6.44*8 9.67+4.64° B 10.87+5.05®
3 20.04+7.58%4 13.72+6.00° 4 16.11+7.29°4
0 0.36+0.02P 0.65+0.10%P 0.64:+0.07*P
TBARS? 1 1.5140.228¢ 1.36+£0.25*€ 1.2040.10°€
(mg MA/kg) 2 4.03£0.67*8 2.81+0.43°8 2430238
3 4.83+1.12%4 3.13+0.34%4 3.10+£0.43%4
0 8.91+1.63°P 12.07+1.56*P 11.92+1.70P
VBN? 1 20.08+1.71 € 18.47+1.62 € 20.08+1.56 €
(mg%) 2 28.54+6.60 ® 28.32+3.91 P 26.29+5.40 °
3 42.18+3.06** 35.83+4.85°4 32.10+3.68"*

“*Means+SD in the same row with different superscripts are significantly different (p<0.05).
APMeans+SD in the same column with different superscripts are significantly different (p<0.05).

DWarner-Bratzler shear force.
22-thiobarbituric acid reactive substances.
IVolatile basic nitrogen.
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Table 6. Changes in the fatty acid composition of spent layer chicken meat during natural freeze-drying periods

Traits (%) Drying periods (mon) Control Curing Curing-+trehalose
Cla:0 1 1.35+0.05 1.27+0.04 1.29+0.03
’ 3 1.34+0.01 1.41+0.16 1.4240.23
C16:0 1 24.37+1.12 22.38+1.42 24.01+0.79
' 3 24.10+0.26 25.06+3.27 26.66+3.67
Cl6:1n7 1 1.72+0.16 B 1.15£0.46 B 1.54+0.61
' 3 2.14£0.20 4 1.81£0.23 4 1.82+0.56
C18:0 1 11.63+1.03 B 11.56+0.59 11.40+1.59
' 3 13.62:0.69 12.69+1.68 12.91+1.49
C18:110 1 43.80+1.51 43.56+1.73 43.5442.39
’ 3 41.88+1.36 38.46+7.86 38.30+7.59
C18:9n6 1 14.41x0.18° 17.34+1.22° 15.46+0.65°
’ 3 14.41+0.52° 17.30+£2.28° 15.74+1.35%
C18:3m3 1 0.40+0.05 B 0.40+0.05 0.41+0.07
’ 3 0.56£0.03 * 0.49+0.14 0.45+0.10
€20:1n9 1 0.72+0.14°8 0.48+0.06" 0.47+0.06"
’ 3 1.09+0.06*A 0.56+0.06° 0.64+0.13°
C20:4n6 1 1.32+0.50 * 1.56+0.30 1.61£0.55
’ 3 0.66+0.03°" 1.85+0.49° 1.76+0.72°
€20:5m3 1 0.09+0.01 0.09+0.00 0.09+0.02
’ 3 0.09+0.01 0.11£0.03 0.10+0.03
C22:4n6 1 0.19+0.05 * 0.22+0.04 0.19+0.05
‘ 3 0.09+0.00°® 0.27+0.08° 0.21+0.07°
SFAD 1 37.36+1.06 B 35.21+1.67 36.69+1.91
3 39.06+0.62 A 39.15+4.94 40.99+5.32
MUFA? 1 46.24+1.26 45.19+1.24 45.55+1.84
3 45.12+1.13 40.83+7.62 40.75+7.14
PUFAY 1 16.41+0.68" 19.60+1.03° 17.76£0.07°
3 15.83+0.55" 20.02+2.79° 18.26+1.93%

“bMeans+SD in the same row with different superscripts are significantly different (p<0.05).
ABMeans+SD in the same column with different superscripts are significantly different (p<0.05).

DSaturated fatty acids. ?Monounsaturated fatty acids. *’Polyunsaturated fatty acids.

=2 AR H7E JATH(p<0.05). kst GA]6HA]
& =ASE A AH7 AeHA var xR s
A 7bo] vhubE 7] wjFolt). ATl w3 715
7} A% 17190] 2, HL) sl & A4S el
Atk ol TeeASe] U HHsA] @i @ dxd
el AR =A AESES BA WK Aolth webA
ghok W AESHY QbrAo] FHEAY e A2 54
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trehalose 77 ZZF 2.8 @ 2.7 Log CFU/g®2 tZ-
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3L o}, Staphylococcus aureus® 739 GA|TAA A7)
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Table 7. Changes in the sensory evaluation” of spent layer chicken meat during natural freeze-drying periods

Traits Drying periods (mon) Control Curing Curing+trehalose
1 3.35+2.18° 6.50+1.4224 5.1142.45°
Flavor 2 3.06+1.95" 5.56+1.72248 5.33+1.97%
3 3.00+2.00° 5.2241.52%8 5.28+1.64%
1 2.12+1.27° 5.78+1.63% 5.39+1.46%*
Tenderness 2 2.24+1.52° 4.72+1.74% 4.28+1.843AB
3 2.50+1.72° 4.72+1.96° 4.06+1.66%®
1 2.12+1.73° 5.44+1.85% 4.39+1.72%
Juiciness 2 2.00+1.54° 4.50+1.50? 4.17+1.95%
3 2.22+1.59% 4.67+2.20° 4.28+1.78%
Overall 1 3.06+1.98° 6.61£1.29** 5.39+1.38°
liking 2 2.29+1.69° 5.50+1.62°" 4.72+1.60°
3 2.78+1.77° 5.11+1.84°P 4.61+1.69°

**Means+SD in the same row with different superscripts are significantly different (p<0.05).
ABMeans+SD in the same column with different superscripts are significantly different (p<0.05).
D9=very good, 5=normal, and 1=very bad.
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Fig. 1. Changes in the microorganisms of spent layer chicken meat during natural freeze- drying periods.
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