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There has been a lot of concern and restriction on the use of synthetic antibiotics as growth promoters
in livestock feeds, leading to the need for alternatives that would be hazard free. This study evaluated
the oxidative and bacteriological statuses of refrigerated fresh meat of pigs fed diets supplemented
with ground garlic (Allium sativum). Four experimental diets, each containing the test additives were
prepared to contain a basal diet (17.71% CP, 2653.21 kcal/kg DE) at 0, 1.0, 2.5 and 5.0 g/kg diet. The
diets were offered to sixteen (16) pigs of mixed breeds (Large White, Landrace and Duroc) within the
range of 24.5 and 27.5 kg live weight. The pigs were randomly allotted to four dietary treatments with
each pig housed in separately partitioned pen and treated as a replicate in a completely randomized
experimental design. The diets were offered to the pigs at 5% of pig's body weight and fed twice
(morning and evening) daily while clean water was provided ad-libitum throughout the experimental
period of nine weeks. Thereafter, the pigs were slaughtered and meat samples from the thighs were
collected and refrigerated for up to five (5) days for determination of oxidative stability and
bacteriological status. The results showed that dietary supplementation of garlic for pigs enhanced
oxidative stability (P>0.05) and reduced bacterial load (P<0.001) of the refrigerated meat.
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INTRODUCTION

The need to meet the growing demand for animal
protein in terms of quantity and quality in diets
of Nigerians cannot be overemphasized. Pigs are
livestock specie with fast growing potential,
found in many parts of Nigeria contributing
significantly to the meat industry (Adebambo,
1995). As such pig remains one of the veritable
sources of animal protein. It is obvious that the
animal protein consumption of most Nigerians is
still far below the minimum requirement. This
could be as a result of poor production and
storage facilities. Aletor (1986) noted that in
Africa and other less developed nations, the low
level of supply of animal protein is as a result of
poor performance of livestock. The present rapid
increase in population and the resultant increase
in demand for meat, however necessitates the
need to boost the production of pigs largely
because swine are able to utilize many feeds that
most classes of livestock do not relish. More
emphasis than ever before is now placed on
global food security. Hence, pig meat offers
considerable potential for bridging the gap

between supply and demand for animal protein,
especially in Nigeria.

The pressure of huge demand for meat prompts
the idea of including growth promoter in diets of
livestock so that they can attain market weight
within the shortest possible time. Recently, there
is increased concern over the use of antibiotics as
growth promoters in animal feeds (Marisol,
2010). Peter (2010) reported the current legal
tendencies in health matters and political wish in
many developed nations which is to clamp down
on the use of synthetic drugs throughout the
intensive livestock industry. According to Oliver
et al. (2011), the development of antimicrobial
resistance resulting from agricultural use of
antibiotic could impact treatment of diseases
affecting the human population that require
antibiotic intervention and this has become a
significant global public health concern.
Therefore, attention is being focused on setting
new regulations for more natural production
methods that are friendly to animals, the
consumer and the environment (Wenk, 2000).
The huge demand for extra growth in livestock
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globally has necessitated the increasing demand
and consumption of aromatic plant extracts, such
as thyme and eucalyptus because of their
effectiveness as an alternative to synthetic
antibiotics, antioxidants, vitamins and minerals
both in man and animals (Gulsen and Erol,
2010). They also stated that herbs and spices
have traditionally been used in cooking as they
add flavour to food and possess medicinal
properties. Onibi et al. (2007) reported the
antioxidative influence of garlic in meat which is
becoming more imperative in less developed
nations, considering storage problems and
increasing use of alternative feed sources without
consideration for meat quality. In recent years,
aromatic plants and their extracts have received
increased attention as potential alternatives to
growth promoters. Gulsen and Erol (2010)
concluded that one of these plants used most
intensively and widespread is garlic (d/lium
sativum).

MATERIALS AND METHODS

The experiment was carried out at the Piggery
Unit of the Teaching and Research Farm, Federal
University of Technology, Akure, Ondo State,
Nigeria. Sixteen (16) growing pigs of mixed
breeds (Large White, Landrace and Duroc)
weighing

between 24.5 and 27.5 kg, comprising eight
boars and eight gilts were used. The pigs were
fed the basal diet ad libitum for a two-week
adaptation period after which they were
randomly assigned to four experimental diets (0,
1,2.5 and 5 g garlic/kg) for a nine-week feeding
period. The garlic bulbs were peeled, chopped,
sun-dried and ground. The basal grower-finisher
diet was formulated to contain 17.71% CP and
2653.21 keal/kg DE. The completely randomized
experimental design (CRD) was adopted. There
were four replicates per treatment with each pig
serving as a replicate as the pigs were
individually penned and fed. Each treatment had
two growing boars and two gilts. The diets were
offered at 5% of pig's body weight and fed twice
(morning and evening) daily while clean water
was provided ad-libitum throughout the
experimental period of nine weeks. At the end of
the feeding trial, the pigs were starved overnight,
stunned and slaughtered. The left thighs of each
of the carcasses were refrigerated for up to five
(5) days for determination of oxidative stability
using the aqueous extraction 2-thiobarbituric

acid (TBA) method described by Pikul et al.
(1989) and Onibi (2003) and bacteriological
status according to Lamb (1981). The data
collected were subjected to factorial analysis
using the Minitab Statistic Package (v.17.1,
Minitab Inc. USA).

RESULTS AND DISCUSSION

Table 1 shows the extent of oxidation of pork
refrigerated for a day and five days as well as the
bacterial load of the meat. The results showed
that the level of garlic supplementation had no
significant (P>0.05) effect on oxidative stability
of refrigerated pork but malondialdehyde (MDA)
concentration decreased due to dietary garlic
supplementation. The MDA concentration of the
refrigerated pork significantly (P<0.001)
increased from 0.13+0.05 mg/kg meat on day 1
to 0.27+0.13 mg/kg at 5 days of refrigeration
showing that oxidation of meat continues even
during refrigerated storage. The reduction in
MDA concentration of meat due to dietary garlic
supplementation suggests the antioxidant ability
of garlic due to activities of allicin and other
compounds. This agrees with the reports of
Onibi er al. (2009) on improved oxidative
stability of meat of broiler chickens fed diets
supplemented with garlic. The interaction
between the level of supplementation and length
of storage showed no significant (P>0.05) effect
on the extent of oxidation.

There was a significant (P<0.001) reduction in
bacteriological load of the refrigerated meat with
increasing levels of dietary garlic. This could be
attributed to the inhibitory action of sulphur
containing compound in garlic against certain
bacteria as reported by Carson (1987).

CONCLUSION

Garlic supplementation at up to 5 g/kg diet for
pigs improved oxidative stability and reduced
bacterial load of meat during refrigerated
storage. Thus, this could be a strategy for
improving storability of pork.
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Table 1: Oxidative stability and bacterial load of meat from pigs fed diets supplemented

with garlic
Level of dietary garlic Length of Extent of oxidation Bacteria Load
supplementation (g/kg diet) refrigerated (mg MDA/kg meat) (x10"cfu/g)
storage (days)
0 1 0.13+0.06 3.15+0.21
5 0.34+0.13 4.05=0.07
1.0 I ‘ 0.130.01 2.10+0.14
5 0.28+0.20 2.65+0.21
25 I 0.12+0.08 1.80=0.28
5 0.24+0.10 2.05+0.35
5.0 1 0.13+0.01 1.55+0.21
3 0.24+0.06 1.30+0.01
Statistical Significance
Level of supplementation NS EE
Length of refrigeration ey o
Level x Length NS v
Mean Separation
Effect of level of 0 0.24+0.14 3.60+0.54°
supplementation (g/kg diet) 1.0 0.20£0.15 2.38+0.35
25 0.18£0.10 1.93£0.24*
5.0 0.19+0.09 1.43+0.19°
Effect of length of refrigerated 1 0.13+0.05 2.15+0.67
storage (days) 5 0.27+0.13 2.51+1.09
Meanztstandard deviation; n=4; NS = Not significant (P>0.05): ***= P<0.001; **=P<0.01; *=p<).05; MDA =
Malondialdehyde.
Means with different superscripts within the column for the same parameter are significant (P<0.05).
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