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Abstract - The objective of this study was to evaluate
the quality characteristics of roasted-type chicken
jerky according to tumbling and holding time, and
temperature. Each sample was cured with using
tumbling processing in different temperature (3'C and
-3'C) for 0.5 h, 1 h, and 2 h. At each condition, cured
meat was stuffed in the fibrous casing (80 mm
diameter) then cooked and dried. In the case of
sample with having 2 h tumbling, it was split into each
treatment with another holding time (0, 6, and 24 h).
As the tumbling time was increased, moisture, fat and
ash content were significantly increased (P<0.05).
However, protein content was decreased (P<0.05). For
tumbled at same time, every yield had higher values at
lower tumbling temperature. Samples tumbled at -3°C
for 2 h has the highest juiciness and overall
acceptability. Therefore, roasted-type chicken jerky
tumbled at -3'C for 2 h has the best for quality
characteristics.
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I. INTRODUCTION

Jerky is one of the dried meat products with slicing
and curing the raw meat. It has low calorie and
weight, although it has an abundant protein.
Especially, due to curing and drying process, it has a
very low water activity and because of high salt
content. For these reasons, jerky is well known to
have a very high stability from microorganism [1].
As chicken contains all essential amino acids, it is
well known to good species for providing protein
source. On account of its lower saturated fatty acid
and cholesterol compared to beef, it would be
anticipated to satisfy a consumer’s needs.

Generally, tumbling technique is useful method to
reduce curing period and to dissolve the additives

into meat. The temperature during tumbling process
is mostly ranged from 0 to 4 °C. If the tumbling
process is used in -3 °C, the solubility of meat
protein, especially actin, is more outstanding than
used in 0 to 4 °C [2]. Consequentially, the yield and
rehydration of final products are improved in the
view point of manufacturing aspects.

The objective of this study was to investigate the
effect of tumbling and temperature on the quality
properties on roasted-type chicken jerky.

Il. MATERIALS AND METHODS

1. Preparation of raw meat and curing solution
Chicken breast and leg were purchased from local
market and skin of leg was removed before used as
raw meat. The modified method of Han et al. [3]
was utilized to prepare a curing solution.

2. Manufacture of roasted-type chicken jerky
The manufacturing process of roasted-type chicken
jerky is shown in Fig. 1.

3. Analytical methods
3.1. Cooking yield

Weight of jerky after
cooking (g)
Weight of jerky
before cooking (g)

Cooking yield (%) = x100

3.2. Total (cooking and drying) yield
Weight of jerky after
drying (9)
Weight of jerky » 100
before cooking (g)

Total yield (%) =
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Fig. 1. The manufacturing process of roasted-type
chicken jerky.

3.3. Proximate composition

Compositional properties of the roasted-type
chicken jerky were measured using AOAC (2000)
[4]. Moisture content was determined by weight loss
after 12 h of drying at 105°C in a drying oven (SW-
90D, Sang Woo Scientific Co., Bucheon, South
Korea). Protein content was determined by Kjeldahl
method with an automatic Kjeldahl nitrogen
analyzer (Kjeltec® 2300 Analyzer Unit, Foss
Tecator AB, Hoganas, Sweden).

3.4. Water activity

Samples for water activity were minced into pieces
approximately 1 mm x 1 mm x 1 mm in size. The
water activity of each sample was determined in
triplicate with a hygrometer (BT-RS1, Rotronic ag.,
Switzerland).

yields. The treatment of -3 °C for 2 h was highest
value in the total yields. At sensory evaluations, the

3.5. Sensory evaluations

Each jerky sample was subjected to sensory
evaluations. The samples were served to 12 panel
members with previous experience. Panelists were
presented with randomly coded samples. The color
(1 = extremely undesirable, 10 = extremely
desirable), flavor (1 = extremely undesirable, 10 =
extremely desirable), tenderness (1 = extremely
tough, 10 = extremely tender), juiciness (1 =
extremely dry, 10 = extremely juicy), and overall
acceptability (1 = extremely undesirable, 10 =
extremely desirable) of the samples were evaluated
using a 10-point horizontal scale. Panelists were
required to cleanse their palate between samples
with water.

4. Statistical analysis

Analysis of variance was performed on all the
variables measured using the General Linear Model
(GLM) procedure of the SAS statistical package
(SAS Institute, Inc., 2010) [5]. Duncan’s multiple
range test (P<0.05) was used to determine the
differences between treatment means.

1. RESULTS AND DICSUSSION

As a tumbling time was increased, water content
was significantly increased (P<0.05) in both
treatment of 3 and -3 °C. In case of protein content,
On the other hand, as a tumbling time was increased,
protein content was significantly decreased (P<0.05)
in both treatment of 3 and -3 °C. In the water
activity, contrary to case of water content, as a
tumbling time was increased, water activity was
significantly decreased (P<0.05) in both treatment
of 3 and -3 °C. Fig. 2 show an effect of tumbling
condition which contains time and temperature and
holding time on cooking and total yields. Cooking
yields of the both treatment of 3 and -3 °C were
significantly increased as a tumbling time was
increased, though, decreased as a holding time was
increased. Always treatment of -3 °C was
significantly higher than it of 3 °C in the cooking

treatment tumbled with -3°C for 2h and no holding
time was highest value in overall acceptability.
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IV. CONCLUSION

It is more excellent quality characteristic when
tumbled at -3 C than 3°C, as tumbling time was
increased and holding time was decreased.
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Fig. 2. Effect of tumbling condition and holding time on cooking and total yields of roast-type chicken jerky
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Table 1
Effect of tumbling condition and holding time on water content, protein content and water activity of roast-type chicken
jerky

Tumbling time (h) / Holding time (h)

Traits
05/0 1/0 210 216 2124
3°C 28.76+0.08Y8P 29.75+0.23"8 30.88+0.34"° 30.33+1.33% 30.02+1.4378
Water content (%)
-3°C 29.10+0.07°2 29.94+0.08° 31.44+0.24"° 30.62+0.398 30.19+0.39¢
3°C 51.70+0.65" 47.52+0.26%° 44.20+0.08%° 46.11+0.20°° 48.26+0.47°
Protein content (%)
-3°C 52.11+0.19% 49.76+0.43% 47.44+0.18% 48.33+0.17°* 48.72+0.40°
3°C 0.82+0.00%% 0.83+0.00%2 0.82+0.00°? 0.82+0.00°? 0.84+0.00%
Aw
-3°C 0.82+0.00%° 0.82+0.00%° 0.80+0.00°" 0.81+0.00%° 0.83£0.00"°

DAl values are mean + standard deviation of three replicates.
AD Means within rows with different superscript letters are significantly different (P<0.05).
b Means within columns with different superscript letters are significantly different (P<0.05).

Table 2
Effect of tumbling condition and holding time on sensory evaluations of roast-type chicken jerky

Tumbling time (h) / Holding time (h)

Traits
05/0 1/0 210 216 2124
3°C 8.44+0.73 8.56+0.53 8.56+0.53 8.67+0.50 8.67+0.50
Color
-3°C 8.56+0.53 8.67+0.50 8.56+0.53 8.44+0.73 8.22+1.09
3°C 7.56+1.81 7.67+1.87 7.89+1.27 7.67+1.41 7.56+1.33
Flavor
-3°C 7.44+1.24 7.56+1.01 8.11+1.17 7.78+1.30 7.67+1.41
3°C 6.11+2.47 6.11+2.32 7.11+1.54 6.11+2.62 6.33+1.00
Tenderness
-3°C 6.22+1.39 6.22+1.09 7.22+1.30 6.56+1.42 6.78+1.39
. 3°C 6.56+1.94 6.44+2.24 7.11+1.54 6.44+2.01 6.00£0.87
Juiciness
-3°C 6.67+1.12"8 6.56+1.01°8 7.22+0.674 6.56+1.01"8 6.11+1.058
Overall 3°C 7.33+0.71 7.33+1.12 7.78+0.44° 7.78+1.09 7.44+0.88
acceptability
-3°C 7.33+0.508 7.44+0.738 8.22+0.36™ 7.39+0.938 7.2240.978

DAIl values are mean + standard deviation of three replicates.
A B Means within rows with different superscript letters are significantly different (P<0.05).
&b Means within columns with different superscript letters are significantly different (P<0.05).
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