KOREAN J. FOOD SCI. TECHNOL.
Vol. 23, No. 4, pp. 410~413(1991)

Color and Sensory Characteristics of Chicken Patties as Affected
by lrradiation and Storage Temperature

Ju Tzu Chuang. Young Hyoun Yi* and Tsun Chiech Chen

Poultry Science Department, Mississippt State University, Mississippi, USA
*Department of Food Science, Kangnung National University

WpAp 2R shuo] Pattys) A A2 9 g 4 s

Foplole] - ojod - AE|H
w15 A A)s Fgsta spEetsl, Fedeka AE e

Abstract

Prefried chicken patties were irradiated at dose levels of 0, 2, and 4 kGy using Co® source and
stored at 3+ 1C and —10% 1C, separately for the evaluation of color and sensory characteristics.
Irradiation dose of 4 kGy slightly darkened the internal color of chicken patties. Except for the internal
portion of the frozen samples, an increase (p<0.05) in Hunter “L” values was observed for both
the surface and interior of patties during storage. Upon refrigerated storage, Hunter “a” values, both
on the surface and internally, decreased as the storage period progressed. Only storage period affected
(p<0.05) the Hunter “b" values of patty surfaces and interiors. No difference (p<0.05) in odor, taste,
color, and texture of the patties was observed for irradiation dose and storage period as evaluated
by triangle tests except between 2 kGy and 4 kGy irradiated samples before forzen storage.
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Introduction

As the poultry industry responds to changes in con-
sumer demand patterns, the forms in which broilers
are marketed have changed. In 1987, the following mix
appeared: cut-up parts, 57%; and further-processed
products, 20%. The 1990 forecast puts these numbers
at 50% and 28%, respectively”. The rapid growth of
broiler consumption has been enhanced by innovative
product development.

Warmed-over flavor (WOF) has been characterized
as the rapid rancidity development of precooked meat
during refrigerated or frozen storage and phospholipids
are the primary contributors®. Since WOF is a sensory
phenomenon, sensory analysis can be conducted to
elucidate the mechanisms involved in WOF develop-
ment and evaluate the efficiency of additives and treat-
ments in inhibiting WOF.

Several methods have been used to extend the shelf
life of refrigerated poultry products, such as the use
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of irradiation, packaging, storage conditions, antimicro-
bial additives, etc. The effects of radiation and cooking
on the organoleptic qualities of poultry meat have been
studied. Coleby® reported that it was possible to detect
organoleptic changes after irradiation with doses as low
as 0.5 kGy, but after cooking it was difficult to detect
such changes. For light cooking, a dose of 2.5 kGy
was required before organoleptic changes in minced
chicken meat could be detected. Hanson ef al.* repor-
ted that taste panels could easily detect the odor and
flavor changes in chicken meat caused by 1 kGy if
irradiated at ambient temperature. Almost no irradia-
tion flavor occurred when chicken was irradiated below
—28.9C. Hanson and Pouliver® also conducted a con-
sumer survey for acceptance evaluation of cured ham
treated by a combination of heat and irradiation and
reported a slight difference in flavor between irradia-
ted and non-irradiated samples. Chuang ef al.® repor-
ted that TBA (2-thiobarbituric acid) values were inc-
reased as the irradiation dose increased and the sto-
rage time progressed. The purpose of this study was
to investigate the effects of low dose irradiation and
storage temperature on the color and sensory charac-
teristics of prefried chicken patties.
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Materials and Methods

Irradiation and storage

Frozen prefried chicken patties were prepared in
a commercial poultry product plant. The patties, avera-
ging 9.5 mm in thickness and 85.9 g in weight, were
fried to an internal temperature 71.7C. The composi-
tion of the raw patty was 39.9% breast meat with skin
including tenderloin, 26.6% water and/or ice, 19.9%
skin, 12.3% soy protein and 1% seasoning. The fried
patties were divided randomly into six batches and
irradiated using Co® gamma irradiator at Process Te-
chnology in West Memphis, AR, USA. Three doses (0,
2, and 4 kGy) at ambient temperature without packa-
ging were chosen and each dose had four replications.
After irradiation, the patties were divided and stored
for a period of 7 weeks and 7 months at 31+ 1C and
—10+£ 1T, respectively, for further studies.

Color measurement

The colors of the patties were measured using a
Hunter-Lab Model D-25 Color and Color-Difference
Meter (Hunter Associates Laboratory, Fairfax, VA,
USA). The Hunter “L”, “a”, and “b” values of the
chicken patties were gauged. Standard plate #6274,
with a “L” value of 924, an “a” value of —0.7 and
a “b” value of —0.9, was used as a reference.

The external color measurement of the patties was
made by covering the aperture with the sample and
flattened by applying pressure to insure proper surface
illumination. For internal color determination, the pat-
ties were sliced in half horizontally. The sliced surfaces
were exposed to the color meter.

Sensory evaluation

Frozen chicken patties were tempered to an internal
temperature of 10+ 1C. Then heated in a microwave
oven (Model JE1445, Louisville, KY, USA) at maximum
power for 3 min to reach an internal temperature of
73.8C. After reheating, the samples were cubed and
presented to a taste panel consisting of ten experien-
ced panelists,

The modified triangle test as described by Larmond™
was used to identify differences among samples. Of
the three samples presented, two were the same and
one was an odd sample. The samples were identified
by a three digit number derived from a random num-
ber table. The quality of the chicken patties were eva-
luated for odor, taste, color, and texture.

Table 1. Mean Hunter “L” values of chicken patties
as affected by irradiation dose and storage temperatu-
re’

Irradiation 3+1¢h —10+ 1¢¢

dose(kGy)  Surface  Internal Surface  Internal
0 59.03a 70.15b 55.10a 66.8%
2 59.10a 70.38b 57.10b 67.57a
4 59.12a 68.56a 58.67b 66.70a

"Means within a column followed by unlike letters differ
significantly (p<0.05)

PEach value represents a mean of 32 observations
‘Each value represents a mean of 20 observations.

Statistical analysis

This study was designed and the results were analy-
zed using a factorial arrangement and analysis of varia-
nce for a completely random design® with four repli-
cations per treatment. Duncan's New Multiple Range
Test" was used to separate the means, determine sig-
nificant differences, and the occurrence of all possible
interactions between the means.

Results and Discussion

Color of chicken patties as affected by storage period
and irradiation dose

The effect of irradiation dose on Hunter “L” values
of chicken patties stored at 3+1C and —10* 1T is
summarized on Table 1. It was found that 4 kGy irra-
diation slightly darkened (lower Hunter “L” values)
the internal color of chicken patties during 7 week
storage at 3+ 1C when compared to the 2 kGy and
non-irradiated samples. Urbain" indicated that both
fresh and cured meats can undergo color changes du-
ring radappertization or radurization. It produced a re-
duced denatured myoglobin pigment that is easily oxi-
dized by oxygen and darken the color.

Regardless of storage temperature, no interaction
between irradiation dose and storage period on both
surface and internal Hunter “L” values was found for
the patties. Except for the internal portion of the fro-
zen samples, an increase (p<0.05) in Hunter “L” va-
lues was observed for both the surface and interior
of patties held at 3+ 1C and — 10+ 1C (Table 2). Both
the surfaces and internal portion of the chicken patties
became lighter as the refrigerated period progressed.

[rradiation decreased (p<0.05) the redness (Hunter
“a" values) of patty surfaces (Table 3); however, no
effect on the internal Hunter “a” values was observed
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Table 2. Mean Hunter “L” values of chicken patties
stored at 3+ 1°C and — 10+ 1°C as affected by storage
period*

Temperature Storage period Mean Hunter "L" values®
© (weeks)

Surface Internal
3+1 0 55.27a 68.27a
1 56.66ab 68.69ab
2 58.10bc 69.79bcd
3 60.68d 69.89bcd
4 59.75¢d 70.53cd
5 59.51cd 70.06bcd
6 59.63cd 71.19d
7 63.08¢ 70.41cd
—-10+1 0 55.27A 68.25A
4 55.87AB 66.70A
12 54.30A 65.94A
20 58.29B 67.14A
28 61.06C 66.65A

®Means within a column followed by unlike letters differ
significantly (p<0.05)
"Each value represents a mean of 12 observations

Table 3. Surface Hunter “a” values of chicken patties
stored at 3= 1°C as affected by irradiation dosage and
storage period®

Storage period Mean Hunter “a” values’

(weeks)

0 kGy 2 kGy 4 kGy
0 9.305 5.50a-1 4.03abc
1 5.40a-i 7.661-] 3.69ab
2 6.13a-j 6.35¢-] 6.13a-
3 8.67ij 5.98a-1 5.52a-1
4 6.84d-j 7.87g-) 4.59a-g
5 4.69a-h 4.54a-f 5.42a-i
6 6.23b-j 7.91hij 7.20e-j
7 4.27a-d 4.27a-e 341a

2Means within a column or row followed by unlike letters
differ significantly (p<0.05)
"Each value represents a mean of 4 observations

“_n

Table 4. Internal Hunter “a” values of chicken patties
stored at — 10+ 1°C as affected by irradiation dosage
and storage period®

Storage period Mean Hunter “a” values”
(months) 0 kGy 2 kGy 4 KGy
0 1.85abc 1.77abc 2.72bc
1 3.18¢-f 2.67b-e 3.50def
3 4.21f 4.01ef 5.58f
5 3.61def 1.62a 1.22ab
7 1.91abc 2.11bcd 2.69b-¢

“Means within a column or row followed by unlike letters
differ significantly (p<0.05)
bEach value represents a mean of 4 observations

Table 5. Mean Hunter “a” values of chicken patties
stored at 3+ 1°C as affected by storage period®

Storage period Mean Hunter “a” values®

(weeks) Surface Internal
0 6.28bc 2.25¢
1 5.58abc 1.59bc
2 6.20bc 0.68a
3 6.72¢ 0.81a
4 6.43bc 0.80a
5 4.88ab 0.36a
6 7.11c 0.59a
7 3.98a 0.99ab

iMeans within a column followed by unlike letters differ
significantly (p<0.05)
PEach value represents a mean of 12 observations

Table 6. Mean Hunter “b” values of chicken patties
stored at 3+ 1°C and — 10+ 1°C as affected by storage
period*

Temperature Storage period Mean Hunter "b” values®

©) (weeks) Surface Internal
3+1 0 16.56a 12.87a
1 17.88b 13.61ab
2 18.58b 14.38bc
3 18.41b 14.42bc
4 17.70b 14.44bc
5 17.42ab 14.62bc
6 18.06b 15.23¢
7 18.40b 15.24¢
—10+1 0 18.40A 12.87A
4 18.10A 12.95A
12 18.28A 13.04A
20 18.00A 13.78B
28 20.32B 14.65C

“Means within a column followed by unlike letters differ
significantly (p<0.05)
"Each value represents a mean of 12 observations

w1

(Table 4). Upon refrigerated storage, the Hunter “a
values, both on the surface and internally, decreased
as the storage period progressed (Table 3 and 5). This
decrease in redness was much more severe for the
surfaces of non-irradiated patties (Table 3). Irradiation
dosage and storage time affected (p<0.05) the internal
Hunter “a” values of frozen patties but not the surface.
Analysis of variance data indicated only storage time
affected (p<0.05) the Hunter “b” values of patty surfa-
ces and interiors in both refrigerated and frozen samp-
les. No storage time and dosage interaction effect (p>
0.05) was found. In general, a slight increase in Hunter
“b” values was recorded as the storage time progres-
sed, especially for internal patty color (Table 6).
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Table 7. Summary of triangle test of fresh chicken pat-
ties

0 dnd 2 kGy 2 and 4 kGy
Correct Total Difference Correct Total Difference
Odor 3 10 No* 8 10 **
Taste 5 10 No 7 10 *
Color 5 10 No 6 10 No
Texture 4 10 No 6 10 No

iNo difference between two samples
*Significant at the 0.05 level of probability
**Significant at the 0.01 level of probability

Table 8. Summary of triangle test of irradiated chicken
patties stored at —10°C for one month

0 dnd 2 kGy 2 and 4 kGy
Correct Total Difference Correct Total Difference
Odor 6 10 No® 2 10 No
Taste 4 10 No 2 10 No
Color 3 10 No 1 10 No
Texture 4 10 No 1 10 No

“No difference between two samples

Sensory evaluation

No difference (p>0.05) in odor, taste, color, and tex-
ture characteristics between the non-irradiated and 2
kGy irradiated fresh patties before storage was obser-
ved by triangle tests. However, differences (p<0.05)
in odor and taste were found between the fresh samp-
les treated with 2 and 4 kGy (Table 7). This difference
in odor and taste disappeared after the patties were
frozen for one month at —10+ 1C (Table 8) Niemand
et al."" reported that irradiated beef cuts scored equa-
lly or slightly better than the controls in most parame-
ters except odor and taste. Gruenewald"® reported no
differences (p>0.05) in flavor, smell, color, consistency
and overall quality between irradiated with 2.5~8.0
kGy and non-irradiated deep-frozen broilers stored at
—30C for 2 years.
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