pISSN 1225-4339  eISSN 2287-4992 THE KOREAN JOURNAL OF
Korean J. Food Nutr. Vol. 29. No. 5, 753~759 (2016
o A Z ol

http://dx.doi.org/10.9799/ksfan.2016.29.5.753 FOOD AND NUTRITION

Quality Evaluation of Spent Hen and Broiler
with Pulsed Electric Field and Super Heated Steam Treatment

TKi—Hong Jeon, Yoon-Seon Hwang, Young-Boong Kim, Yun-Sang Choi,
Eun-Mi Kim, Dong-Un Lee" and Jinyoung Choi""

Food Processing Technology Research Center, Korea Food Research Institute, Seongnam 13539, Korea
*School of Food Science and Technology, Chungang University, Ansung 17546, Korea
“Division of Food Science and Culinary Arts, Shinhan University, Euijeongbu 11644, Korea

Abstract

The processing properties of spent hen and broiler chicken were investigated before and after treatment to improve texture
characteristics. Each treatment consisted steaming (S) with 85°C for 20 min, Pulsed Electric Field (PEF) with 1.5 KV/cm
for 4 sec, and Super Heated Steam (SH) with an oven temp. of 300C, a steam temp. of 350C for 8 min. The yield of
spent hen and broiler were 66.85% and 63.80% respectively in the control, but decreased in every treatment was lowest
at 61.05% in the PEF treatment (p<0.05). In the color test, L value decreased, but the a and b values increased regardless
of the species of spent hen or broiler. In the test of heating loss, the S treatment of spent hen had the highest result of
45.25% but lowest of 30.66% in the SH treatment of the broiler. When it was compared with various treatments, SH after
PEF treatment showed the better result in terms of heating loss than the PEF or SH treatment respectively. In the test of
texture, the broiler showed the lowest hardness of 5.57 kg in the SH (p<0.05). Otherwise, the spent hen resulted in 14.08
kg of hardness in steaming after PEF, but it improved significantly to 10.73 kg in SH after PEF. In the test of 9 scored
sensory evaluation of overall palatability, 7.8 point was the best score with SH treatment in the broiler. The best score
in spent hen was 6.3 point which was SH after PEF treatment. With this experiment, SH after PEF was the condition in
the treatments to have the better texture of spent hen.
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Table 1. Treatment of samples on the experiment

Treatment Samples

B-S Broiler/steam
B-SH Broiler/super heated steam
SL-S Spent laying hen/steam
SL-SH Spent laying hen/super heated steam
SL-PS Spent laying hen/PEF/steam

SL-PSH  Spent laying hen/PEF/super heated steam

w2 At ZE(1.5 kViem)QF =2 A1ZK10 sec)o] wlat X2
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& 73 =(hardness), B3 AJ(springiness), -3 4J(cohesiveness), 7
A(gumminess), 434 (chewiness)& ZA3IE T ©] W texture
analyzer 2% 272 pre test speed: 1.0 mm/sec, test speed: 1.0
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Fig. 1. Recovery yield after freeze drying of spent hen.
D B-S: Broiler/steam, B-SH: Broiler/super heated steam,
SL-S: Spent laying hen/steam, SL-SH: Spent laying hen/
super heated steam, SL-PS: Spent laying hen/PEF/steam,
SL-PSH: Spent laying hen/PEF/super heated steam 2 Values
with different letters within a bar differ significantly at p<0.05.

Az A AR %
WA ® Rolet werEe:,

S [e) 2
B3 wolo®

&o] ¥A e

2 AH=

H2AH7)A7)(PEF) #2|9} 319571 7FE(SH) A 2of wh&
SAST A5 M= 3= Table 29 2t Y= L
e L g2 SA1S 70.64, leAlS 61.252 tj 2790 27 A
2THS)7H 7 = RAL(p<0.05), A FERE SASFS 19
3717FE(B-SH)°| 55.81, keAS2 27279 1457
7FEA(PSH)7} 55322 o202 7 W2 gk yEdlth
whebA HEghe iRl Hste] SAGOIY mAS BE
oAl PEF A2|u} SH #|2] A Egro] fas A ofF2
AE Uetligle) ole 52 2% A2 Al gd WA 9
A A9 & gho] gaEE Ao Alrdnh E3 A4
Eghe =AS 220712719 19457 7FE(SL-PSH) A
2 77E9.130 2 7P 33 SAS 2-ARFHB-S)= 1.65
2 7P @2 g2 B3lvh AM == PEF A2 PSH A 2|9t
Az|olM o F7He Hol BEghol st AME
7b 7k €A EE A%E B AYTEEE 2 AS
oA PEF A2} A] AME=7} 71 AA F718FHEHp<0.05).
Na BJ(2005)= SAISI AGo] L2319k 229 4ehe
o A g2 SAE AR A= ForRe a2
AlRET T23090AF Al AN g2 S-S AT E
T A=) F7h= ARl S0] Sl carotenoids ] -]
weh At A| 9] B¢ ARk G SA1 9 4 5 Ao
F-L-Hth(Na 5 2004). FHE=E Y= bgl2 PEF A2
SH g7l Al S7He HHon, AS 1457|7FE(SL-



756 A7)

oot

Table 2. Color of cooked spent hen and broiler with PEF
and SH treatment

Treatment L a b
B-S 70.64+0.35" 1.65+0.06" 9.43+0.93¢
B-SH 55.81+1.07° 5.610.35¢ 15.9140.43°
SL-S 61.25+1.30° 6.17+0.24° 10.90+0.88*
SL-SH 60.09+0.59° 7.3440.17° 18.40+0.27°
SL-PS 58.85+0.75¢ 4.70£0.33° 11.41+0.174
SL-PSH 55.32+0.30° 9.13£0.11° 17.1120.15°
Mean£S.D.

Y B-S: Broiler/steam, B-SH: Broiler/super heated steam, SL-S:
Spent laying hen/steam, SL-SH: Spent laying hen/super heated
steam, SL-PS: Spent laying hen/PEF/steam, SL-PSH: Spent laying
hen/PEF/super heated steam

? Values with different letters within a column differ significantly
at p<0.05.
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Fig. 2. Cooking loss of cooked spent hen and broiler
with PEF and SH treatment. " B-S: Broiler/steam, B-SH:
Broiler/super heated steam, SL-S: Spent laying hen/steam,
SL-SH: Spent laying hen/super heated steam, SL-PS: Spent
laying hen/PEF/steam, SL-PSH: Spent laying hen/PEF/super
heated steam 2 Values with different letters within a bar
differ significantly at p<0.05.
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& 4 ATHp<0.05).

4. ZZE|ZHTPA)

SAST A B AYE g F 74 AR 23t
< £7%3t A¥= Table 33+ Zth Hardness(F=)2] ¢ Al
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ol B-S(&7, 28) T B-SHEA, YZ7]71E) A
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Ne SAE] LASEY AR W F=E Bt uhd
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< Bgou AYSLS) B 1957 7FESLSHF AR 1
2l3 HAA 727\ (PEF) A 23t Ao z+zk 13.74 kg, 13.87
kg 712]31 14.08 kg 2 AH2FHEE YAH7|Z7|(PEF) A
2] & 1F717HE(SL-PSH) A 2] A&+ 10.73 kg7HA] £-9
Ao Zraste] A& 27l APA | vlF| &
FAE o] =AL] A=A aart RSS2
e 4 ATHp<0.05). Springiness®= &A1&l 145 717HE
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Table 3. Texture of cooked spent hen and broiler with PEF and SH treatment

Treatment” Hardness(kg) Springiness Cohesiveness Gumminess Chewiness
B-S 5.89+0.57% 0.68+0.07* 0.3540.03° 2.03+0.21° 1.38+0.22¢

B-SH 5.57+0.33° 0.65+0.04° 0.310.07° 2.07+0.20° 1.26+0.13¢

SL-S 13.74+0.88" 0.74+0.05% 0.58+0.02° 7.87+0.45° 5.84+0.64°
SL-SH 13.87+0.85° 0.760.06° 0.59+0.03° 7.86+0.65° 6.61+0.76°
SL-PS 14.08+0.65" 0.760.06° 0.57+0.04° 7.97+0.54° 6.87+0.76°
SL-PSH 10.7340.40° 0.74+0.09® 0.62+0.07* 6.64+0.96° 4.96+0.69°

Mean£S.D.

D B-S: Broiler/steam, B-SH: Broiler/super heated steam, SL-S: Spent laying hen/steam, SL-SH: Spent laying hen/super heated steam, SL-PS:
Spent laying hen/PEF/steam, SL-PSH: Spent laying hen/PEF/super heated steam
? Values with different letters within a column differ significantly at p<0.05.

(B-SH) A3t AgFoA ALY AeFret EA ve
FOu(pe005) SART wAZY RT Zhl GelHQl
Aol & Ho|A| gtk AYFHEE RA S e 2T
$e1Hl Aol YT, BARA7|PED) A2 T 1S
717ba 4 2l(SLPSH)EE ATt 0742 WA Lrebge. Ea
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£of H|sto] A B ZA UEGoH(p<0.05) AHFEHE=
Aol A gumminess@} chewiness®] 7 119F57|7HE(SH)
Ay 2 7|27](PEF) A & Ag At /2
) jolg Wo|x) ghgkovt, WAR|AYI(PEF) He F 2
HS717HE A ETHPSH)ol A= thzt2t duk A-A 2Ate]
vl fojHom G2 AME Hoj kAKY Arrt E83
B3 PHPESHNA T 71 el Tl uls) fejHo
2 AAEREE & 5 UATE Mora 01D AT A= &
Hx 1715 BN 3719 2845 HE W 2"S A
g3t oA Aol AA Uelyiths 232 Hof AF
A7 1Rl 42 Aol Egol Hek A4 £ A
HAoAe= 2EAT G50 g 3 A|tEtt B3t A2+t

SN APSH) A= Aol o a0l

5. ZtsHI}

AT eASl 2214 HUE T F 74 AR BH
AHE ST 23 Table 49} Tt I} M2 AT

AN BE AEANES) HREG AT oM T2
Mg HY(p0.05), $AS 157172 A 2] 7HB-SH)
oA 804, 824, kA SN BAWZAY|(PEF) A2 F
TYF7|7FEA Y HSL-PSH oA 784, 7782 SAST
EAET ] foH OB Ato] glo] B w2 Mg HIS
o, ), 223, A9k 71 Eob e SASA 147
7tE A2 HB-SH) 8374, 8287} 78H 02 71 £ A4S
HRAT, =AGA = D2F7IA7I(PEF) #2] - 11957
7+ 22 HSL-PSH)S A 6.8, 6.08T} 63H o= T F
A 71 T2 s BAtHp<0.05). TEtA mAlSe] A=
S WAdsh7] et 2213 Aol As 2247|127 (PEF)
A F AAS7I7FEAEHPSH)7E 7 oAl el
2l Yz

Table 4. Sensory evaluation of cooked spent hen and broiler with PEF and SH treatment

Treatment Appearance Color Flavor Texture Overall acceptability
B-S 6.5+0.8"" 6.2+1.0° 7.0£0.9° 7.740.5 7.040.9%
B-SH 8.0+£0.9° 8.2+1.0° 8.340.8" 8.2+0.8" 7.840.8®
SL-S 7.0£0.9® 6.7+0.5° 4.7+1.0° 3.8+0.8° 4.310.5°
SL-SH 7.8+0.8" 7.7+0.5° 6.240.8° 5.320.8° 5.7+0.8
SL-PS 6.7£0.5" 6.2+0.8" 4.840.8° 4.5£0.5° 4.840.8%
SL-PSH 7.8£0.8" 7.70.5° 6.8+0.8" 6.0£0.6° 6.3£0.8™

Mean+S.D.

" B-S: Broiler/steam, B-SH: Broiler/super heated steam, SL-S: Spent laying hen/steam, SL-SH: Spent laying hen/super heated steam, SL-PS:
Spent laying hen/PEF/steam, SL-PSH: Spent laying hen/PEF/super heated steam
? Values with different letters within a column differ significantly at p<0.05.
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SFREp<003). AEL wAe $70) FE3 BAge] 71D
% L ghe olX T a gt b gk SolX AgAe WAL
Bgon, 7hd e G e wASAYH S
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