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ABSTRACT

A total of one hundred and twenty Arbo Acre broiler birds were used to evaluate the antioxidant status
and serum biochemical characteristics of broiler finisher birds fed star fruit extract. The study lasted for
a period of four weeks and the the design adopted was a completely randomized design (CRD) with four
treatments having 30 birds per treatment. The star fruit extract was administered at 0.2%, 0.4%, 0.6%
and 0% of the water given to T1, T2, T3 and T4 respectively. Feed and water were supplied ad libitum
throughout the study period. The result obtained showed that at 0.2% star fruit extract had an antioxidant
effect (P<0.05) on the broiler finisher birds as shown by the reduced MDA values compared to the
control group while at a higher level (0.6%) the star fruit extract reduced SOD and GSH-RD values and
increased the MDA values and had a probable harmful effects on the liver cells as shown by the
increased (P<0.05) ALP levels in the blood. Also, the catalase, TP, Albumin, Globulin, AST and ALT
values obtained showed that birds administered star fruit extract were not significantly different (P >
0.05) from those of the control group. It could therefore be concluded that lower levels of start fruit can
be used as a potential antioxidant in broiler production to ameliorate stress conditions.
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INTRODUCTION

Oxidative stress caused by excessive levels of reactive oxygen species (ROS) that are induced under
stressful environmental conditions especially in the tropics such as heat exposure is regarded as one of the
major factors negatively affecting performance of birds in the concentrated poultry industry (Lin et al.,
2006; Mujahid et al., 2007). Due to the high incidence of heat stress and its economic consequences,
supplementation of synthetic antioxidants (e.g., a-tocopheryl acetate or butylated hydroxytoluene) to
mitigate the oxidative stress has become a common practice in the poultry industry. Plants and their
bioactive derivatives such as extracts, essential oils, and secondary metabolites have recently attracted a
lot of research attention for the development of novel additives for animal nutrition. This field of research
is driven by both the consumers’ demand for safer foods from healthier animals and use of plant extracts
as natural antioxidants has gained increasing interest because of the global trend of restriction in use of
synthetic substances (Ahn et al., 2002). Anti-oxidative properties of plants are attributed to compounds
such as ascorbic acid, o-tocopherol, f-carotene, various flavonoids, and other phenolic compounds
(Pennington and Fisher, 2009).Wang et al. (2008) reported that dietary supplementation of a grape seed
proanthocyanidin extract as natural antioxidant improved the performance of broiler chickens and
remedied the clinical symptoms caused by the oxidative stress of Eimeria tenella infection. The star fruit
(averrhoa carambola) tree is a small, bushy evergreen tree that grows very well under hot, humid,
tropical conditions. Star fruit contains good quantities of vitamin-C and is rich in antioxidant
polyphenolic flavonoids such as quercetin, epicatechin, and gallic acid (Vijayalakshmi and Brindha,
2017). Altogether, these compounds help protect from deleterious effects of oxygen-derived free radicals.
Therefore, feeding star fruit extract to broiler birds could help ameliorate the effects of heat stress during
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production, hence, the need to evaluate the antioxidant status and lipid profile characteristics of
broiler birds.

MATERIALS AND METHODS

The research work was conducted in the Poultry Teaching and Research Farm, University of Nigeria,
Nsukka. Freshly harvested star fruit was thoroughly washed with salt to kill off any microbes and remove
dirt, squashed and sieved to extract the juice. The star fruit extract was then collected with sterilized and
calibrated volumetric flasks. The star fruit extract was administered to the birds by water immediately
after extraction to prevent contamination or deterioration. Hundred and twenty four week old Arbo-Acre
broiler birds were randomly allocated to four treatment groups having thirty birds per treatment. The
treatments contained 0.2% (T1), 0.4 % (T2), 0.6 % (T3) and 0% (T4) of star fruit extract in the water
given. Each treatment had five replicates with six birds per replicate and reared under the same
environment where the commercial finisher feed (Hybrid Feeds) and water were fed ad libitum. After four
weeks of the trial, three birds from each treatment were randomly selected and 3 mls of blood samples
collected from the wing web vein for the determination of the anti-oxidative status and serum biochemical
characteristics of the birds. The model is;

Xij= H+ Ti+

Where; X;; = individual observation, p = overall population mean T; = treatment effect }; = experimental
error. The significant differences among the treatment means were separated using Duncan’s New
Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Table 1 shows the effect of star fruit extract on the antioxidant status of broiler finisher birds fed with the
extract. The result of MDA obtained shows that birds administered 0.2% star fruit extract were
significantly different (P < 0.05) from other treatment groups. The results of catalase showed no
significant differences (P > 0.05) among treatment groups but that of GSH-RD and SOD showed that
birds fed T4 were similar to those of T1 but significantly higher (P< 0.05) than birds on the other
treatment. MDA which is a measure of lipid peroxidation (Jena et al, 2013) showed an increasing trend of
lipid peroxidation with increasing levels of the extract. This increased level of lipid peroxidation could be
as a result of the anti-nutritional effect of phytochemical component of the extract such as tannins, phytate
and alkaloids (Vijayalakshmi and Brindha, 2017). The increased level of lipid peroxidation could also
have been as a result of short period of administration because better antioxidant activity of the extract
was recorded after eight weeks of administration (Jena et al, 2013). There was also a marked reduction in
the antioxidant enzymes of GSH-RD and SOD in the system as the extract increased. This reduced
antioxidant activity could be as a result of the proliferation of Reactive Oxygen Species (ROS) in the
course of increased lipid peroxidation in the system as shown in the MDA results obtained (Jena et al,
2013).

Table 1: Effect of Star Fruit extract on Antioxidant Status of Broiler Finisher Birds

Parameters T1(0.2%) T2(0.4%) T3(0.6%) T4(0%) SEM P. value
MDA (TBARS) 0.25° 0.34° 0.37° 0.31° 0.01 0.02*
CAT (KU/) 87.65 106.33 79.50 112.78 7.43 0.37"°
GSH-RD (Mol/ml) 10.15° 9.27%® 6.84" 11.25° 0.67 0.01**
SOD (u/ml) 1.25° 0.55" 0.27° 1.44° 0.16 0.01**

®cd: Means in the same row with different superscripts are significantly different (P < 0.05).

MDA: Serum Malondialdehyde level, CAT: Serum Catalase activity, GSH-RD: Reduced Glutathione, SOD:
Superoxide Dismutase activity.

The results of the serum biochemical characteristics of the finisher broiler birds are shown on Table 2.
The results of TP, Albumin, Globulin, AST and ALT obtained shows that birds administered star fruit
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extract were not significantly different (P > 0.05) from those of the control group though AST level
increased numerically with increasing level of the star fruit extract. The values obtained were within the
normal range for finisher broilers (Okwesili et al., 2021). ALP values for birds administered 0.6% star
fruit extract was significantly higher (P < 0.05) than the other treatment groups. The liver chemistry tests
of AST, ALT and ALP are measures of liver function of animals. High levels above normal ranges are
indications of liver damage (Teh et al., 2010). The high values of ALP on administration of the extract
suggests that some form of liver cell damage occurred from the administration of high levels of the
extract and this could be as a result of the anti-nutritional effect of the phytochemical component of the
extract (Vijayalakshmi and Brindha, 2017). This coincides with the findings of Teh et al. (2010) who
observed that oral administration of star fruit extract inhibited acetylcholinesterase activity which is also a
form of liver damage assessment. Khoo (2010) also observed that administration of star fruit after three
hours of storage led to a significant level of liver damage.

Table 2: Effect of Star Fruit Extract on Serum Biochemical Characteristics of Finisher Broiler
birds

Parameters T1(0.2%) T2(0.4%) T3(0.6%) T4 (0%) SEM P. value
AST (g/dl) 188.97 201.00 213.28 204.30 12.294  0.92™
ALT (g/dl) 10.48 9.34 7.28 8.51 1.081 0.80™
ALP (mg/dI) 48.27° 47.92° 72.42° 38.91° 414531 0.01**
TP (g/dl) 2.85 2.80 2.60 3.03 0.099 0.55MN°
Albumin (g/dl)  1.63 1.48 1.71 1.63 0.049 0.44M°
Globulin (g/dl)  1.22 1.12 0.89 1.40 0.086 0.17™

aed: Means in the same row with different superscripts are significantly different (P < 0.05).
AST: aspartate transaminase, ALT: alanine transaminase, ALP: Alkaline phosphatase, TP: total protein.

CONCLUSION AND RECOMMENDATION

In conclusion, high doses of star fruit extract despite its high vitamin C content does not mitigate the
harmful effects of oxidative stress in the boiler finisher birds due to the health hazards associated with it
such as toxicity and damage to liver tissues, although further research is needed for validation. However,
small quantities of the extract (0.2%) proved effective in minimizing lipid peroxidation. Care should be
taken in the administration of star fruit extract as an antioxidant as high levels of the extract could be
detrimental. Smaller doses however can be administered over a longer period of time to attenuate lipid
peroxidation in broiler finisher birds.
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