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The temperature at which poultry 
meat and meat products are held 
during storage determines to a large 
extent its shelf life - (Mountney. 1966). 
Simultaneous with product formula-
tions studies on its shelf-life under 
various storage condition is a pre- 
requisite if the product has to have 
sustained marketability. Maxcy et al. 
(1973) reported that ground poultry 
product stored at 5°C showed little 
change in microbial load, which 
increased thereafter indicative of 
organoleptic spoilage in approximately 
four days. Froning (1976) reported 
the total microbial counts of deboned 
meat ranged from 3.25 x 105 to 9.32 x 
108/g as the days of storage at 3°C 
increased from Zero to 12. Narayanan 
kutty et al. (1983) observed that the 
microbial population increased in 
products stored at 5"C with the increase 
in the length of storage. The present 
study was aimed to evaluate the effect 
of refrigeration storage on the shelf 
life of chicken meatballs. 

chicken meat balls. Two recipes, were 
forrrlulated for the producf (Table 1) 
to suit Indian taste. The balls, each 
weighing 1008 were kept under refri-
geration (5°C) condition for six days: 
Fresh samples and samples drawn 
from the refrigerated storage at four 
and six days were evaluated for 
quality parameters and tested for 
organoleptic quality by a panel. 

The content of moisture, protein, 
fat and total ash were determined 
according to A.O.A.C. (19'IO) methods. 
Rancidity was evaluated by 2-thiobar-
bituric (TBA) test of Tarladgis et al. 
(1960). Total bacterial counts were 
determined by plate count method as 
described by Dam et al. (1970). 

Organoleptic evaluation was 
conducted by a taste panel consisting 
of five members, after deep frying 
the product. A seven point hedonic 
scale for flavour, tenderness, juiciness 
and overall acceptability was used 
(Table. 2). 

Materials and Methods 

Deboned minced meat fro.n broi- The data were analysed according 
lers was used for the preparation of to Snedecor and Cochran (1967). 
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Results and Discussion 

Proximate composition viz., mois-
ture, protein, fat and total ash of the 
chicken meat balls prepared as per 
two recipes and stored at refrigera-
ted condition is •presented in table 3. 
The data showed that none of the con-
stituents changed to any appreciable 
extent due to storage upto six days 
at 5"C. Percent moisture ranged from 
70.19 to 71.12 for the recipe I and for 
recipe II the values ranged from 68.65 
to 69.56 at 5"C. The percent protein 
contents of recipes 1 and II ranged 
from 14.23 to 15.12 and from 13.65 to 
14.33 respectively at 5"C, irrespective 
of the duration of storage. The per-
cent fat content of recipes I and II 
ranged from 5.59 to 5.95 and from5.37 
to 5.75 respectively under refrigeration 
storage, irrespective of duration. The 
percent total ash for recipes 1 and II 
ranged from 3.76 to 4.20 and from 3.43 
to 4.46 respectively at 5"C. Narayanan 
kutty (1979) in his study with deboned 
chicken meat and Narayanan kutty et 
al. (1983) in their studies on chicken 
steak observed that no changes occur_ 
red in the proximate composition of 
minced chicken meat and chicken 
steaks stored at 5"C for seven days. 

The oxidative rancidity of fat in 
terms of mg malonadehyde per kg 
sample prepared as per the two 
recipes and stored at 5" C for varying 
periods is presented in Table 4. The 
TBA numbers of chicken meat balls 
prepared as per recipe I ranged from 
0.54 to 1.84 and that for recipe II ran-
ged from 0.58 to 1.58 at 5" C from zero 
to six days of storage. Irrespective of 

the recipes, the TBA numbers were 
significantly higher (P 60.05) for those 
stored for four and six days at 5"C. 
An increase in TBA numbers was 
observed with increase in duration of 
storage under refrigeration condition 
and the statistical analysis revealed 
that the TBA number of chicken meat 
ball was influenced by storage 
periods. 

Keskinel et al. 0964) observed a 
similar effect of storage on the fatty 
oxidation in minced meat. Narayanan-
kutty et al. (1983) observed that in chic-
kensteak the TBA numbers increased 
with increase in the length of storage at 
5"C. Hasiak and Baker (1968) and 
Dawson et al. (1975) opined that the 
TBA values of above two only need be 
considered to be associated with the 
development of rancidity in meat 
products. Thin the present results 
suggest that meat balls prepared 
using the two recipes can be stored 
under refrigeration condition upto 
six days without development of 
rancidity. 

The data on microbial load in 
chicken meat balls stored at 5"C for 
varying periods are presented in 
Table 4. Microbial population incre-
ased in the samples with increase in 
the length of storage. The total bacte-
rial count (expressed as log count/g) 
of chicken meat balls stored at 5°C was 
Z.52 for the fresh samples in the case 
of recipe I which incrersed to 8.15 on 
fourth day and 10.12 on sixth day of 
storage. For recipe II, the total bact-
erial load was 7.59 log count/g on zero 
day which increased to 7.98 on fourth 
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Table 1. Chicken meat ball 

Ingredients Recipe I Recipe II 

Deboned minced chicken meat 
Chopped and minced onion 
Minced garlic 
Egg white 
Bread crumbs 
Ground black pepper 
Water 
Salt 
Red chilli powder 
Minced ginger 
Masala (Spices) 
Monosodium glutamate 

1000 g 
60 g 
15g 
50 ml 

100 g 
lOg 
~ cup 

To taste 

1000 g 
60 g 
15g 
50 ml 
100 g 
lOg 

~ cup 
To taste 

30 g 
lOg 
30 g 
1 g 

Table 2. Score card used for organoleptic evaluation 

Name of the product: 
Date of sampling: 
Name of the panelist: 
Score system used: 

Point Quality Remarks 

7 Excellent Can think of no improvement 
8 Very good. Enjoyed the product, very slight 

improvement may be made. 
5 Good Enjoyed the product, minor improve-

ments desirable. 
4 Fair Improvements of important characters 

desirable. 
3 Poor Moderately undesirable 
2 Very poor Highly undesirable 
1 Undesirable Cannot stand the product 

Sample 
No. 

Flavour Juiciness Tenderness Overall 
acceptance 

Any additional information desired to be recorded 
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Table 3. Proximate composition of 
refrigeration •storage (5"C) 

chicken meat balls as affected by 

Type. of Storage Moisture Protein Fat Total ash 
storage period Recipe (%) (%) (%) (%) 

(days) 

Fresh 0 I 71:12±0.35 14.23± 0.31 5.59 ± 0.12 3.76'+ 0.17 
II 68.65±1.08 13.65+ 0.79 5.70+0.10 3.43± 0.3.0 

Refrigerated 4 I .71.10±0.24 14.64± 0.33 5.91 + 0.23 4.14+ 0:21

(5"c) :~ II 69.56±0.45 13.76 ± 0.35 5.75 ± 0.20 4.46± 0:26 
6 I 70.19 ± 0.53 15.12±0.34 5.95± 0:54 4.20 + 0:3.8 

II 69.53± 0.45 14.33±0.39 5'37±0.18 4.07+ 0.2i 

Note;- Values within the sarn~ col~imn batwaen zaro diy ani 
-.not significantly different {P 00.05) 

any.o'hsr. day3 of storaga are 

Table 4. Oxidative rancidity and bacterial population of chicken meat balls as 
affected by refrigerated storage (5"C). 

Type of Storage Recipe TBA number Total bacterial 
storage period (mg malonal- count 

(days) dehyde/kg) (count/g) 

Fresh 0 I 0.54± 0.018 Z52±0.118
II 0.58±0.038 7.59+ 0.058 

Refrigerated (5°C) 4 I 0.80± 0.056 8.15 ± 0.056
II 0.87 + 0.046 7.98+ 0.046

6 I 1.84 T 0.09" 10.12+ 0.086
II 1.58+0.046 9.89 + 0.046

Note:-Values bearing the same superscript within the column for each 
canily different (P 00.05) 

day and 9.89 on sixth day of storage at . 
5"C. Irrespective of recipes, the 
bacterial load. was .influenced by..dura--
tion of storage and the differences in 
total bacterial count between zero and 
any other days of storage were signi-
ficant statistically (P X0.95). 

An increase in total bacterial count 
under refrigeration condition causing 
deterioration of quality of the product 

character are not signifi-

has been-reported by Baker of al. 
(1962). Maxcy of al. (1973) reported 

~an--increase in total bacterial count of 
deboned chicken meat stored at 5"C. 
Froning (1976) has also reported 
increase in total bacterial count at 3"C 
upto 12 days. In the present study, 
at 5"C even for four days, high bacte-
rial contamination was encountered. 
The normal range of :bacterial counts 
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Table 5. Organoleptic scores of chicken meat balls as affected by different 
recipes 

Character Recipe No. 
Days of Storage 

0 4 6 

Flavour I 5.00 + 0.008 5.40 + 0.208 4.00± 0.638 
II 5.80+0.20b 5.00+ O.00b 3.20 + 0.51 b 

Juiciness I 5.40 ± 0.248 4.6U± 0.248 3.20± 0.588
II 5.60+ 0.248 4.80+ 0.378 3.60+0.518 

Tenderness I 5.20± 0.378 5.20 ± 0.588 3.60±0.608 
II 5.60 + 0.248 5.00+ 0.638 3.60 + 0.608 

Overall I 5.20+ 0.208 5. CO + 0.328 3.80+ 0.418 
acceptability II 5.800 ± .208 4.60+ 0.248 3.60 + 0.608 

Note: -Values bearing the same superscript within the column for each character are not signifi-
cantly different (P C0.05) 

of fresh deboned meat was reported 
to range from 10x104 to 10x105 per 
gramme meat (Maxey et al. 1973). 

The taste panel preferences to the 
chicken meat balls prepared by the 
two recipes are presented in Table 5. 
The scores for flavour, juiciness, tend-
erness and overall acceptability were 
f ound to be reduced after four days of 
storage at 5"C. Irrespective of dura-
tion of storage the overall acceptability 
of chicken meat balls prepared by 
different recipes were not found to be 
different statistically. 

Summary 
Chicken meat balls prepared from 

deboned minced meat of broilers were 
subjected to qualitative and organo-
leptic eval-aations. Storage of the 
product at 5"C for zero, four and six 
days increased significantly the TBA 
numbers with each incremental storage 
period. The total bacterial count per 
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gramme of the product also increased 
significantly per each period of stora- 
ge under refrigeration conditions. 
However, the proximate composition 
of the product remained unaltered 
when stored at 5"C for upto six days. 
The organoleptic evaluation of cooked 
chicken meat balls prepared by using 
the two recipes revealed that the pro-
ducts prepared by both the recipes 
were equally acceptable. It was con-
cluded that at 5"C, the product could 
be stored upto four days without any 
loss of quality. 
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