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Abstract

The purpose of this experiment was to investigate the effect of Piper samentosum leaves (PSL) in
broiler diets on antioxidant activities in meat. The meat samples (drumsticks) were taken from 60 broilers
at 42 days old which were treated with 5 different levels of PSL; 1) fed by basal feed (8 birds per cage)
2) fed by basal feed (10 birds per cage) 3) fed by basal feed supplemented with 1% PSL (10 birds per
cage) 4) fed by basal feed supplemented with 2% PSL (10 birds per cage) and 5) fed by basal feed
supplemented with 3% PSL (10 birds per cage). Then the activities of superoxide dismutase (SOD) and
catalase (CAT) were analyzed. The results showed that the activity of SOD were significantly different
among all groups (P <0.01). The supplementation of 3% PSL in broiler diets increased the activities of SOD
compared to 0 and 1% PSL but no difference from 2% PSL. There was no significant difference in activity
of CAT in meat (P>0.05). However, the CAT activity from 2% PSL group tended to be higher than other
groups (P=0.15). Therefore, it can be concluded that the supplementation of PSL 2 and 3 % in broiler
diets can be positive effect on the activities of antioxidant enzymes in meat.
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Introduction

Wild betel (Piper sarmentosum) is an
edible plant and widely found in tropical and
subtropical countries, including Thailand. Prior
studies have shown that extracts of this plant
exhibit antimicrobial, antioxidant and antimutagenic
activities in vitro (Hafizah et al., 2010; Lee et al,,
2014; Boonla et al., 2014). The natural antioxidant
from Piper sarmentosum leaves (PSL) is a
superoxide scavenger, naringenin (Subramaniam et
al., 2003; Chanwitheesuk et al., 2005), which is
supposed to protect cells from oxidative stress by
inhibiting production of reactive oxygen species
(ROS) including hydrogen peroxide (H,0,) (Hafizah et
al., 2010).

Oxidative deterioration in meat leads to a
loss of nutritional value and reduced sensory
quality. There are several mechanisms to protect
muscle in vivo and post-mortem against oxidative
processes, including the endogenous antioxidant
enzymes superoxide dismutase (SOD), catalase
(CAT) and glutathione peroxidase (GSH-Px) (Chan
and Decker, 1994). SOD is the first line antioxidant
enzyme catalysing the dismutation of the highly
reactive superoxide anion to O, and to the less
reactive species H,0,. The resultant H,0, is
detoxified to O, and H,0O by CAT or GSH-Px (Matés
et al., 1999). Activity of these enzymes in muscle
post-mortem has been measured in several
studies (Renerre et al., 1996; Qwele et al., 2013).
Moreover, Pradhan et al. (2000) demonstrated that
CAT seems to play a role in modulating lipid
oxidation in post-mortem muscle from different
species.

The objective of the present study was to
determine the influence of Piper samentosum
leaves with an abundance of antioxidant activities,
in broiler diets on antioxidant activities (CAT and

SOD) of muscles post-mortem.
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Materials and methods

1. Animals

In the experiments, totally 144 commercial
broiler chicks at 1 day old (about 50:50 mixtures of
males and females) were randomly assigned to 5
treatment groups (3 replicate cages/group). The
cage size was 1x1 m. The treatment groups were: 1)
CONTROL. Basal feed supplemented with 0% Piper
sarmentosum leaves (PSL) powder (8 birds/cage), 2)
Control. Basal feed supplemented with 0% PSL
powder (10 birds/cage), 3) Basal feed supple-
mented with 1% PSL powder (10 birds/cage), 4)
Basal feed supplemented with 2% PSL powder (10
birds/cage) and 5) Basal feed supplemented with
3% PSL powder (10 birds/cage). Feed and water
were supplied for consumption ad libitum. Basal
starter (23% protein) (1 to 3 week) and finisher (20%
protein) (4 to 6 week) diets were formulated
according to the nutrient requirement recommend-
dations of NRC (1994) for broiler chickens. The

duration of dietary treatments was 42 days.

2. Meat samples

At the end of the rearing period (42 days),
4 birds (2 females and 2 males) with body weights
near the group average from each replicate were
slaughtered and cooled according to common
practices. Then leg muscle (drumstick) samples
were collected for determining the antioxidant
activities. The meat samples were stored frozen

until use.

3. Antioxidant enzyme activity assays

During the analysis, the muscle samples
were kept on ice. A 5 ¢ sample was homogenized
in 10 ml of 0.05 M phosphate buffer (pH 7.0) and
centrifuged at 4°C for 20 min at 7000¢. The
supernatant fraction was filtered through glass

wool before determining enzyme activities.
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The SOD activity assay was performed as
described by Marklund and Marklund (1974) by
measuring the inhibition of pyrogallol autoxidation.
A unit of enzyme activity was defined as the
amount of sample needed to inhibit the reaction
by 509%.

The CAT activity was determined
according to the method of Aebi (1983). One unit
of CAT activity was defined as the amount of
sample required to decompose 1 pmol of H,0,

per min at room temperature.

4. Statistical analysis

The data were analyzed by General Linear
Model procedures to test for the effect of
treatment according to completely randomized
experimental design (CRD). Post-hoc tests were
performed at a significance level of P<0.05 using
Duncan's new multiple range test. The analyses
were done using SPSS version 21.0 for Windows.

Results and Discussion

As shown in Fig. 1, the treatment 5 (3% of
PSL) had a higher SOD activity than treatment 3, 1
and 2, respectively (P<0.01), but had no difference
from treatment 4. The present results indicate that
SOD activity was affected by PSL supplementation.
For the CAT activity in broiler meat, it was found
that there was no significant difference in CAT
activity (P>0.05) as can be seen in Fig. 2.

The above findings illustrated that supple-
mentation of 2 and 3% PSL could give benefit
effect on antioxidant enzymes, especially SOD and
CAT in broiler meat. However, the relationships
between enzyme activities and meat quality traits
including lipid, protein and myosglobin oxidations

in meat need to be investigated.
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Fig. 1 Mean values of superoxide dismutase (SOD)

5

activity by dietary treatment with Piper sarmen-
tosum leaves (PSL) supplementation (T1: 0% PSL
(8 birds/cage), T2: 0% PSL (10 birds/cage), T3: 1%
PSL (10 birds/cage), T4: 2% PSL (10 birds/cage) and
T5: 3% PSL (10 birds /cage). Error bars represent
standard deviations. ““Mean values with a
different superscript are significantly different at
P=0.00.
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Fig. 2 Mean values of catalase (CAT) activity by

dietary treatment with Piper sarmentosum leaves
(PSL) supplementation (T1: 0% PSL (8 birds/cage),
T2: 0% PSL (10 birds/cage), T3: 1% PSL (10
birds/cage), T4: 2% PSL (10 birds/cage) and T5: 3%
PSL (10 birds /cage). Error bars represent standard

deviations. P=0.15.
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SOD plays an important role in protecting
cells against ROS by lowering the steady state of
superoxide anions and reducing the level of
cellular damage. It is one of the most important
enzymes in the antioxidant defense system
(Oyedemi et al., 2010). The consumption of PSL
by the animals significantly (P>0.05) increased the
activity of SOD which can be indicated that its
ability to protect the animal body/cells from
cellular damage by quenching free radicals and
may result in maintaining the meat quality and
protecting meat from oxidations. Catalase is one of
the enzymatic antioxidants widely distributed in all
animal tissues. In our study, the levels of CAT
were not different in the meat sample from
chickens  supplemented with PSL  (P>0.05).
However, the study of Qwele et al. (2013) found
that Moringa oleifera leaves, higher amount of
polyphenols, has more the significant antioxidant
potential especially SOD and CAT in the meat

samples from goats.
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Conclusion

Supplementation of broiler diets with up
to 3% of Piper sarmentosum |eaves had
remarkable potential to improve meat quality in
broilers subjected to a 6-week dietary treatment,
specifically chicken drumsticks, in terms of
antioxidant enzyme activities. Consequently, if the
antioxidant enzymes analysed in the present study
play a role in maintaining meat oxidative stability,
one can expect protection of meat from

oxidations and longer shelf-life of meat.
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