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Abstract: Purpose: The effect of kappa-carrageenan and gelatin on the quality of
chicken meat ball was investigated.

Methodology: The prepared chicken meat balls underwent various tests (sensory
evaluation, physical-chemical analysis, proximate analysis, microbiology, and
Thiobarbituric Acid Reactive Substance Value).

Findings: Result shows that addition at lower level of carrageenan(0.3% and
0.5%) and gelatin (0.5%) increase the acceptability of the chicken balls. Phys-
ical-chemical testing shows the significant result with sensory evaluation. Ad-
dition of 0.5 % carrageenan significantly (P<0.05) decreases the fat content in
chicken ball. No significant different for microbiology analysis with the addi-
tion of carrageenan and gelatin compared to the commersial.

Value: Carrageenan and gelatin could improve the quality of chicken meat ball

by improving the physical-chemical properties and nutritional value.
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INTRODUCTION

The Asia poultry market has expanded tremendously over the
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years, with poultry meat rising from 20 to 25% of the total meat Quality of Chicken

consumption globally. With increase in income in Asia, where
GNP growth is 89%, poultry meat has become the natural choice,
largely through its wide acceptance amongst most Asian varied
communities, in comparison to beef, pork and mutton. In poultry
industry, vertical integration in production and marketing chains
has led to large corporations in Asia to optimize and co-ordinate
activities from farm gate to the consumer (Babji et al. 2011).

Meatball is a product made of ground meat and mixed
with spices (Ulu 2004) and the mixture is formed into balls
and cooked (Gujral et al. 2002). According to the Food Act
1983 and Food Regulations 1985, meat balls are categorized
as chicken mill, which must contain not less than 65 percent
of meat and should not contain more than 30 percent fat.
Processed meat products contain relatively high amounts of
saturated fats and sodium, and production of healthier foods
requires that these two elements by reduced. Direct reduction
of fats and sodium can lead to technological difficulties, mak-
ing these reductions a serious technological issue in the meat
industry. (Garcia-Garcia & Totosaus 2008). Fat is important
to the palatability of the products such as sausage (Kramlich
1971). Consequently, when fat is reduced in meat products
they tend to become tough, dry and rubbery and do not effec-
tively bind water (Pearson & Gillet 1999).

Thus, a gel-forming agent can be added to enhance water
binding (Ruusunen & Puolanne 2005). Carrageenan was in-
crease the hardness of meat batters when replacing fat by water-
gum solution whereas carrageenan importantly improved the
water holding ability (Barbut & Mittal 1992). The addition of
carrageenan on the functional properties of formulated meat
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product has been subject of much research. Bater et al. (1992)
found that carrageenan caused an increase in cooking yield,
sliceability and hardness also decrease in juiciness of roasted
turkey breast.

Biopolymer gelatin one of the most popular, widely used in
food, pharmaceutical, cosmetic, and photographic applications
due to the unique nature of work and technology. In the food
industry, gelatin is used in sweets (especially to provide a chewy
texture, and foam stabilizer), a low-fat butter (to provide taste
creamy, reduced fat, and taste in the mouth), milk (to provide
stability), baked goods (to provide an emulsion, gel formation,
and stability), and meat products (to provide water binding)
(Johnston-Banks, 1990; Schrieber & Gareis, 2007).

Fat oxidation is one of the major limiting factors for the
quality and acceptability of meat and meat products (Ulu
2004). This process lead to drip loss, off-odour and off-flavour
development and the production of potentially toxic com-
pounds (Bekhit et al. 2003; Mc Carthy et al 2001a, 2001b;
Pena-Ramos & Xiong 2003). Oxidative rancidity occurred in
the presence of oxygen reacts with fat in meat and meat prod-
ucts. This process will shorten the life of the product accep-

tance (Bekhit et al. 2003).
The objective of this study is to investigate the effect of

adding carrageenan and gelatin on quality of chicken balls
and to produce low fat meat product.

MATERIALS AND METHOD
Chicken Balls Preparation

Chicken breast is the main ingredient in the production
of chicken balls. Frozen chicken (2 kg) purchased from the



Dinding Processing Company Sdn. Bhd. Port Klang, Selangor.
Meat, skin and fat was grounded, weights and kept it in the
fridge. Dry ingredients such as shortening, sugar, salt, soy pro-
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tein isolate, sodium tripolyphosphate, potato starch, black Quality of Chicken

pepper, carrageenan and gelatin are weighed according to the
specified composition before the processing carried out. The
minced meat, skin, fat and shortening was put into mixer
with 6% ice and mix for 1 minute. 7% of ice water used to
dilute the carrageenan and gelatin. Then, dry ingredients in-
corporated into the mixer and mixed for 1 minute. Finally,
a mixture of carrageenan and gelatin with water added and
mixed for several minutes until the batter mix well. Batter was
shape into balls and cooked in water temperature of 90-95°C
for 5 minutes.

Sensory Evaluation
The sensory evaluation was carried out on 35-consumer pan-
el consisting of students and staff in Universiti Kebangsaan
Malaysia. Panel members are asked to determine the level
of preference on each formulations using the hedonic scale
of 7 points (1-dislike extremely, 7-most like) based on attri-
butes of color, aroma, taste, juiciness, hardness and overall
acceptability.
Physical-Chemical Analysis

pH value

10g of sample ground with 100 ml of distilled water for 1 min-
ute using low speed.

Texture profile analysis

After cooked, the sample was put into the refrigerator at 4°C
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for 24 hours, and then samples were analyzed using the tex-
ture analyzer Shidmizu Rheometer.

Colour measurement

Color of chicken balls are determined by using Minolta CR-
300 Chromameter. Color was recorded using a scale of CIE-L
*a* b * The color of the ball shown in the brightness (L *),
redness (a *) and yellowness (b *) (Garcia-Garcia & Totosaus
2008). A total of three samples taken for each formulation.

Cooking yield

Chicken balls cooked in water at 90 ° C95 ° C for 5 minutes,
and then soaked in cold water for 3 minutes. The cooking yield
of chicken balls determined by cooked weight over raw weight,
times by 100. The cooking yield display in the form of percentage.

Proximate Analysis

Moisture, ash, protein (AOAC 1990) and fat (AOAC 1997)

was determined as triplicate for each samples.
Microbiology Test

Microbiological testing of poultry products is carried through
the total plate count (TPC). Computation of bacteria present
in the sample is determined by using the pour plate method.
Appropriate serial dilutions were plated duplicate with Plate
Count Agar (Oxoid) for total mesophilic aerobic count (TMAC),
and then followed by the incubation at 37 ° C for 24 hours.

Thiobarbituric Acid Reactive Substance Value

Thiobarbituric acid reactive substance (TBARS) value was



determine as nmol malonaldehyde (MDA) per g sample us-
ing the procedure of Carreras et al. (2004). TBARS value was
evaluated at each 0, 4, 8, 12 and 16 day refrigerated (4°C+1°C)

storage period.
Statistical Analysis

Statistical analysis of data using SPSS software version 17.0.
Data obtained from sensory evaluation, physical-chemical
analysis, proximate analysis, microbial testing and thiobarbi-
turic acid reactive substances were analyzed using mean com-
parisons, analysis of variance (ANOVA) and Duncan multiple
range test to see significant differences (P <0.05) in the for-
mulation of chicken balls. Results are displayed in tables and
graphs.

RESULT AND DISCUSSION
Sensory Evaluation

There were no significant differences (P> 0.05) for the attri-
butes color, aroma and taste. This is because the addition of
carrageenan and gelatin did not change the color, aroma and
taste of chicken balls. There is a significant different (P<0.05)
in juiciness in chicken ball formulations with mean score
range between 3.6 to 4.6. While for hardness, B3 has the
highest mean score (4.7). Overall acceptance shows that, B3
and B4 place at top with mean score 4.9 and 4.7 respectively.

Physical-Chemical Analysis
Texture profile analysis

The addition of carrageenan and gelatin increase the hardness,
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Figure I:

Show the Result on
Sensory Evaluation on
Chicken Balls With
Addition of Carra-
geenan and Gelatin
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Table I:

Texture Profile
Analysis For All Six
Formulations.

gumminess and chewiness of the chicken ball. Control (C)
had the lowest compared with formulations that have carra-
geenan and gelatin, B5 has the highest hardness, gumminess
and chewiness that are 73.57 N, 39.61 N and 32.53 N.mm re-
spectively. There is no significant different (P>0.05) in elastic-
ity and cohesiveness in all formulation.

Color measurement

There is significantly different in L* value, B4 got the highest

Hardness  Springiness Gumminess Chewiness
Sample Cohesiveness

™) (mm) ™) (N.mm)
C 45.05+1.42° 0.79+0.07*  0.44+0.08" 19.75+4.47°  15.53£2.87°
B1 55.27+0.30% 0.86+0.05°  0.58+0.13° 32.1147.16™  27.58+4.64*
B2 62.92+1.89° 0.83+0.08°  0.57+0.15° 35.85£8.94" 29.29+4.81°
B3 54.95+0.83% 0.80+£0.03°  0.39+0.04° 21.47+2.64%  17.27+2.00°
B4 66.30+3.04° 0.78+0.02°  0.55+0.12° 36.66+8.34"  29.01+£7.41°
BS 73.57£1.55" 0.82+0.04°  0.54+0.06° 39.61+4.24"  32.53+5.06"
p value <0.001 0.599 0.217 0.010 0.004




value for lightness. While for redness (a*) and yellowness (b*)
of the chicken balls no significant different between formu-
lations. The redness (a*) of meat product is influenced by
the hemoglobin content in the meat (Chuah & Che Rahani
1986).

pH value

B4 has the highest pH value (6.97 £ 0.01), while the lowest pH
values is B1. pH value for the product is affected by the addi-
tion of added ingredients. Meat emulsions formulated with
vegetable oil and rice bran fiber has a higher pH value com-
pared with the control formulations (without any additional
material added) (Choi et al. 2009). This study is similar to the
observations of Moon et al. (1996) the production of low-fat
sausages with the addition of oil seeds and carrageenan.

Cooking yield

There were significant differences (P <0.05) between formu-
lations. Formulations B1, B2 and B5 after cooking to obtain
percent weight of their cooking were 101.57 + 0:41%, 103.23+
0.02 % and 103.86 + 0.15%, which exceeded 100%. But the

Sample L* a® B* pH Cooking

yield (%)
C 70.59+0.06" 0.13+0.45" 6.98+0.16° 6.93+0.00° 99.49+0.36
Bl 70.31+0.13°  0.02£0.20° 6.94+0.28" 6.86:0.01° 101.57+0.41°
B2 70.27+0.06° 0.01£0.17* 7.16£0.22* 6.90£0.00° 103.23+0.02°
B3 70.59+0.02° 0.07£0.25" 6.76£0.43° 6.91£0.01™ 99.83+0.06°
B4 71.57+0.42° 0.07£0.04* 7.20£0.37° 6.97+0.01°  99.70£0.00°
B5 70.24+0.26° 0.19£0.01° 6.62+£0.60° 6.89£0.01° 103.86+0.15"
p value <0.001 0.340 0.412 <0.001 <0.001
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Table 3:

Shows the Result on
Proximate Analysis
of Formulation C, B3
and B4.

formula C, B3 and B4 have suffered heavy losses after the
cooked samples (approximately 100%) with a percent range

of cooking yield are 99.49 % - 99.83%.

Based on the panel selection in the sensory evaluation
and the results of physico-chemical analysis, there are three
the best and most preferred formulation. Formulation C, B3
and B4 are selected for further analysis such as determination
of nutrients (proximate), storage period with thiobarbituric
acid method to determine the number of malonaldehyde and
microbiological test (total plate count).

Proximate Analysis

Mean percent moisture, protein, fat and ash value of cooked
chicken balls are given in Table 3. For moisture, fat and ash
there are significant different (P<0.05) in mean percent.
Moisture content of chicken balls ranging from 63.99% to
69.57%. Fat content are between 4.14%-13.31% were closed
to the targeted level. While for ash content, the values of each
formulation range between 1.74% - 1.95%. There is no signifi-
cant different (P>0.05) for protein content (18.23% - 18.40%)
between three formulation.

Microbiology Test
Analysis C B3 B4 p value
Moisture 69.07+0.18% 63.99+3.28° 69.57+0.47° 0.033
Ash 1.74+0.05° 1.95+0.04° 1.76+0.12° 0.026
Fat 12.17£0.05° 13.311.06* 4.14+0.44° 0.001
Protein 18.33+0.12 18.23+0.12 18.40+0.10 0.256
Carbohydrate 0.68+0.16° 2.510.52° 6.12+0.89* 0.014




Number of microorganisms presence in the samples was in
the range of 0.75 X 10%1.62 X 10* cfu / g. Based on Food
Regulations 1985, the Fifteenth Schedule (Regulation 39) of
meat and meat products should contain the maximum num-
ber of microorganisms to the total plate count is below 1x10°

per g.
Thiobarbituric Acid Reactive Substance Value

Figure 2 shows the changes in the TBARS value. After day
0, the control had the lowest TBARS values (0.44+0.06) than
B3 and B4 but there are no significant difference (P>0.05).
The TBARS values increase from day 0 (0.12 nmol MDA/¢
chicken ball) to day 8 (0.96 nmol MDA/g chicken ball).
TBARS values obtained for the three formulations increased
significantly on day 8 of storage period within the range of
0.83-0.98 nmol MDA/¢ chicken ball. TBARS value from day
8 to day 16 decrease significantly (0.36-0.41 nmol MDA/¢g).

Occurrence of malonaldehyde increase on day eight in
this study was similar with that reported by Ulu (2004) where
on the first day of storage period the maloaldehyde value
is 0.75-0.94 maloaldehyde / kg sample. But on the seventh
day of storage maloaldehyde value has increased to 1.38-2.39
maloaldehyde / kg sample.

Sample Total plate count (cfu/g)
Commercial 0.75+0.49 X 10*°

C 1.6220.11 X 10**

B3 1.23+0.06 X 10**

B4 0.86+0.32 X 10*™

p value 0.133
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Figure 2:
Malonaldehyde value
of three formulation
chicken balls with ad-
dition of carrageenan
and gelatin.

Thiobarbituric Acid Reactive Substance Value

- L

L
I | I | I L
0.0 - . -
c B3 B4

Formulation

nmol IVDA/g chicken ball
o o
ES

°
N

| W DAY O DAY 4 DAYS8 MDAY12 W DAY16 |

CONCLUSION

The addition of carrageenan and gelatin improved the quality
of the chicken balls based on results physico-chemical analysis,
microbiological (total plate count) and thiobarbituric acid re-
active substances test. Sensory analysis shows that carragenan
and gelatin presence has no significance effect on chicken
balls taste. However, the chicken balls texture and juiciness
are markedly superior. While for the proximate analysis B4
formulation showed the best properties with total carbohy-
drate 6.12%, 18.40% protein, 4.14% fat, moisture and ash
69.57% and 1.76% respectively.
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