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Abstract

Alternative to antibiotics, irradiation is an interesting area of poultry feed research. Present study was conducted
to find out the effect of gamma irradiation on the biochemical and microbiological parameters of antibiotic free
broiler feed packed in 2 layered bags (PP+PE) in comparison to the local bags (PP) used for the packing of
poultry feed. Results indicated that solubility of iron increased as a result of irradiation and 2 layered packaging
while solubility of P was much higher than that of Fe. Sodium solubility increased in both the packaging. Among
the irradiated samples the highest value of Potassium solubility was recorded in the 2 layered packing.
Irradiation reduced the bacterial as well as the fungal load of the samples in both the packing materials while

none of the factors brought significant changes in peroxide value of oil.

* Corresponding Author: Zulqarnain P4 nainagch@gmail.com

176 | Zeb et al.


http://dx.doi.org/10.12692/ijb/11.1.176-181
mailto:nainagch@gmail.com
http://www/

Int. J. Biosci.

Introduction

Poultry feeds are subjected to contamination through
various sources including environment, insects and
microbes (Van Barneveld, 1999). Diversity of different
microbes in feeds is totally dependent on the
moisture content, pH and nutrient composition of the
feed. Although some microbes are not dependent on
moisture for growth, generally for microbial survival,
sufficient water is necessary and microbes survive
unless and until sufficient water is present for their

activity (Maciorowski et al., 2007).

Antibiotics are used both as therapeutic and growth
promoting agents. Growth promoting wuse of
antibiotics is in the form of low dose added to the
feeds (Falcao et al., 2007). Antibiotic growth
promoters selectively modify the gut flora, suppress
bacterial catabolism, reduce bacterial fermentation
and reduce the intestinal wall thickness. All these
changes lead to increased health, increased nutrient
availability for the animal and subsequently increased
growth performance (Carlson & Fangman, 2000).
Antibiotics are added to the feeds to treat and prevent
infections and thus improve the growth of poultry
(Barton, 2000). Besides its beneficial use, scientists
are now relating the sub-therapeutic use of antibiotics
to the spread of antibiotic resistant bacteria in human
population (Goforth and Goforth, 2000).

Gamma rays are the short length waves produced by
the radioactive isotopes such as Cobalt 60. These
gamma rays lower than 10 kGy are considered low
and aimed at reducing the microbial population
particularly for poultry products (Mantilla et al.,
2012).

Present study was conducted to find out the effect of

gamma irradiation on the biochemical and
microbiological parameters of antibiotic free broiler

feed packed in two packaging materials.

Materials and methods

The antibiotic free poultry feed samples were packed
in two packing materials including the 2 layered
packing Polypropylene (PP) with Polyethylene bags
(PE) and the local bags (PP) that were used in the
industry for packing of the poultry feed.
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Once packed, the samples were gamma irradiated at
5kGy and were analyzed for biochemical and

microbiological parameters at 0, 30, 60 and 90 days.

Iron content was determined wusing the
Spectrophotometric method 40-41 B (A.A.C.C., 1999).
Phosphorus was determined calorimetrically using
the Vanadate Molybdate method (Egan et al., 1981).
Flame photometry was used for the determination of
Na and K using the wet digestion method (Dell et al.,
1972). The minerals in the samples were extracted
using the same method as described by Duhan
(Duhan et al., 2002). Peroxide value was determined
using the method described by A.0.A.C. (2000) while
microbiological analysis was carried out using

dilution plate count method (IAEA, 1970).

Statistical analysis

All the data were statistically analyzed for ANOVA
(Steel and Torrie, 1980). Means were separated using
Least Significant Difference (LSD).

Results and discussion

HCl extractable minerals

Solubility of iron from feed samples was significantly
(P < 0.05) influenced by all the three experimental
factors and their interactions. It can be noted from
the data (Table 1) that the value increased as a result
of irradiation treatment. There was also an increase in
Fe solubility during the storage, more so in irradiated
samples than in control samples. As far the influence
of packing materials, the highest average value
(38.04%) for the Fe solubility among control samples
was noted in local bags while among the irradiated
the highest value (35.03%) was noted in 2 layered
packing.

Solubility of P was much higher than that of Fe (Table
2). As in the case of Fe solubility, the P solubility was
also influenced by all the three factors and their
interactions. However behavior of P solubility was
different in control and treated samples. In the control
samples, the average values for 2 layered packing and
local bags were found non-significantly different from

each other.
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In case of irradiated samples, maximum (55.96%) P
solubility was found in packaging (PP+PE) while
packaging (PP)

solubility. Solubility of sodium was influenced (P <

showed minimum (41.06%) P

0.01) by the irradiation which resulted an increase in

its value in all the two packagings.

It was also influenced by the storage (P < 0.01);
whereas the factor packaging had no significant
effect. Na solubility was significantly reduced during a
storage period of three months in both the irradiated
and control samples. Among the packing materials of

the irradiated samples, the values of Na solubility for
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PP+PE twin packing and PP were found non-

significantly different from each other.

Table 1. Effect of gamma irradiation (5kGy) and
storage on the Fe solubility (%) of differently packed
poultry feed.

Storage Control Samples Irradiated Samples
Days

PP+PE PP PP+PE PP

0 12.03 10.62 9.41 16.69

30 55.59 81.42 53.59 29.33

60 37.39 27.10 53.88 56.71

90 19.51 33.03 23.25 15.82

Mean* 31.13 38.04 35.03 BC 29.64
BCD AB CD

*LSD Value for Packaging: 7.54

Table 2. Effect of gamma irradiation (5kGy) and storage on the P solubility (%) of differently packed poultry feed.

Storage Days Control Samples Irradiated Samples
PP+PE PP PP+PE PP
0 46.71 50.68 80.36 58.05
30 89.47 90.76 47.12 32.66
60 87.81 70.80 44.22 58.37
90 20.20 32.39 52.12 15.16
Mean* 61.05 A 61.15 A 55.96 AB 41.06 C
“LSD Value for Packaging: 9.95
Potassium solubility from feed samples was noted in PP while among the irradiated ones the

influenced (P < 0.05) by the two factors irradiation
and storage while the third factor packing had no
significant effect. Irradiation treatment resulted in an
enhanced value on the average, while during the
storage the solubility of potassium decreased with
each successive storage interval (Table 4). Among the

control samples the highest average K solubility was

highest value was recorded with PP+PE packing.
Divalent cations are associated with phytic acid, thus
a decrease in phytic acid content can result in
increased minerals extractability (Saharan et al,
2001). HCI extractable minerals were significantly (P

<

0.05) affected by the processing and cooking
(Duhan et al., 2002).

Table 3. Effect of gamma irradiation (5kGy) and storage on the Na solubility (%) of differently packed poultry feed.

Storage Days Control Samples Irradiated Samples
PP+PE PP PP+PE PP

0o 91.74 95.74 98.00 08.61

30 43.35 34.50 49.27 52.75

60 37.53 39.17 40.09 40.34

90 30.70 22.10 35.22 32.38

Mean* 50.83 BC 47.88 C 55.65 A 56.02 A

“LSD Value for Packaging: 3.38

Table 4. Effect of gamma irradiation (5 kGy) and storage on the K solubility (%) of differently packed poultry feed.

Storage Days Control Samples Irradiated Samples
PP+PE PP PP+PE PP

0 87.89 06.26 92.67 97.46

30 68.05 89.26 65.40 62.75

60 62.75 66.28 58.33 56.56

90 58.33 59.21 83.07 53.91

Mean! 69.25 BC 77.75 A 74.87 A 67.67 C

1LSD Value for Packaging: 3.14
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Peroxide value (meq/kg)

The peroxide value of oil extracted from the samples
at each interval was determined to study the influence
of the experimental factors. Results (Table 5) revealed
that none of the factors brought in some significant
changes in this parameter. However an important
observation in this regard is the very high POV figures
even at the initial analysis. Oil with POV above 10 is
considered as rancid and is not rated as fit for human

consumption.
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However the very low concentration of oil in the feed
may render the overall peroxides concentration in the
feed very low. Effects of all the three factors were
statistically non-significant (P = 0.05) on the peroxide
value of the fat extracted from the experimental feed
samples. Numerically, however both irradiation and
storage resulted in increased POV. The gamma
irradiation with storage significantly reduced the acid
value while the peroxide value was increased as the

dose increased (Osman et al., 2012).

Table 5. Effect of gamma irradiation (5kGy) and storage on the POV (meq/kg) of differently packed poultry feed.

Storage Days Control Samples Irradiated Samples
PP+PE PP PP+PE PP
0 17.62 17.56 17.42 14.25
30 15.85 14.57 18.06 16.30
60 13.77 15.43 15.90 13.72
90 16.20 17.40 17.30 16.60
Mean! 15.86 A 16.24 A 17.17 A 15.22 A

1LSD Value for Packaging: 2.38

Microbial load

All the three factors and their interactions had
significant (P < 0.01) effects on bacterial load of the
feed (Table 6). Irradiation reduced the bacterial load

of the samples in both the two packing materials.

In case of irradiated samples the value remained
statistically constant during the storage, whereas in
control samples a reduction was noted in all the
packing during the first month and then remained

constant for the rest of the storage intervals.

The average bacterial load ranged from 3 to 5 log
cycles in un-irradiated control samples. While in
irradiated samples the averages counts remained
within 2 log cycle among all the two packing domains.
It is important to note that in all the samples the
bacterial load remained within safe limits (< log

cycles).

The mean TBC/g of the irradiated samples of both the
two packing materials was found non-significantly
different from each other but the twin packing
(PP+PE) proved best in controlling the samples from

being contaminated by the bacterial count.

The fungal counts (Table 6) of all the control as well
as irradiated samples were 0 in the beginning,
indicating a very high microbial safety at the mill and
during the subsequent stages of transportation,
irradiation and back transportation to the site of
storage. However the counts increased in all the
samples during storage (P < 0.05) but in none of the
samples the count exceeded the safety limits of 5
cycles. Among the three packing materials twin
packing (PP+PE) controlled the samples within a
range of 7.50 E+00 and thus proved best in

controlling the total fungal count.

The advantages of gamma irradiation relative to
others methods is that it can be actively used to
destroy bacteria and fungi due to its deep penetration

(Baptista et al., 2014).

The study indicated that the 2kGy improved the
bacteriological quality of the raw whole milk and did
not negatively affect the sensory characteristics (Silva
et al., 2015). 4 kGy radiation was sufficient to control
the microbiological level and the best microbiological
results may achieved by using 6 kGy (Al-Bachir and
Othman, 2013).
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Table 6. Effect of gamma irradiation (5 kGy) and storage on the TBC/g and TFC/g of differently packed poultry feed.

Storage Control Samples Irradiated Samples
Days
PP+PE PP PP+PE PP
TBC/g TFC/g TBC/g TFC/g TBC/g TFC/g TBC/g TFC/g

0 3.60E+03 0.00E+00 6.50E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
30 2.15E+02 0.00E+00 3.65E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
60 2.75E+02 1.35E+03 4.00E+01 3.75E+02 2.50E+01 0.00E+00 3.75E+02 0.00E+00
90 2.90E+02 1.90E+02 5.50E+01 8.00E+01 6.50E+01 3.00E+01 2.61E+02  6.00E+01
Mean* 1.10E+03 C 3.85E+02 1.64E+04 1.14E+02 B 2.25E+01 A 7.50E+00 1.59E+02A 1.50E+01A

*LSD Value for Packaging: 1.50E+03

Conclusions

The two layered packing included polypropylene and
polyethylene proved to be the best packing in order to
reduce the microbial load of the antibiotic free poultry
feed samples. It was also concluded that the minerals
solubility increased by using different packing and
irradiation. Further work may be needed to study the
exact mechanism for the increase of minerals

extractability or solubility.
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