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ABSTRACT
This study was carried out to investigate the growth response and bacteria count of broiler starter given Delonix regia leaf
extract (DRP) as a natural alternative to antibiotics. Two hundred (200) one-day-old commercial unsexed broilers of Ross-
308 strain were randomly distributed into 4 dietary treatments of 5 replicates, each replicate had 10 birds. Treatment 1 (T1)
was given Oxytertracycline at 0.30 g/l of water, T2, T3 and T4 were given DRP at 5 ml, 10 ml and 15 ml/l of water. Feed
was formulated to meet the nutritional requirement of birds according to NRC and the experiment lasted for 4 weeks. Feed
and water offered were offered ad /ibitum in a completely randomized design (CRD). Data on growth performance revealed
that DRP had significant (p<0.05) effect on final body weight, body weight gain, daily weight gain and feed conversion ratio
of the birds. Birds fed 15 ml/l DRP received significantly (p<<0.05) higher body weight gain and superior feed conversion
ratio than the control. The data on bacteria count indicated no significant difference (p>0.05) in the E. coli counts, a
significant increase was observed in the Lactobacillus count (p<0.05). No mortality was recorded throughout the
experimental period. Based on the results of this study, it can be concluded that DRP is an organic and effective herbal
alternative to antibiotics because of its numerous bioactive chemicals and can be given to broilers up to 15 ml/l of water

without any deleterious effect on the health and performance of the birds.
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INTRODUCTION

The use of plant parts such as leaves, roots, fruits, seeds and
flowers have been used as phytomedicines since the old
civilization because plants are able to produce several
bioactive chemicals or secondary metabolites called
phytochemicals [1,2]. Phytochemicals or phytobiotics have
been used for animal nutrition due to their biological
functions such as anti-bacterial, antiviral, anti-inflammatory,
antimicrobial, antidiarrheal and antioxidant effects [3,4].

Plant extract consists of various compounds characteristic to
the plant (Lina Sernaite, 2017). Secondary metabolites
secreted by plants depend on their age, soil type, plants
species and environmental condition. Bioactive chemicals
synthesized by plants are flavonoids, tannin, phenol,
saponin, steroids, glycosides and phytate. Plant extract are
cheap, safe and effective against bacteria, thus making them
useful as growth promoters and health protectants [5]. For
instance, phenols are strong antioxidants and protect animals
against stress [6,7]. Flavonoids are known to possess anti-
inflammatory, anti-allergic, antiviral and anti-proliferative
activities [8,9].

Delonix regia is a flowering plant in the pea family found in
tropical areas such as Taiwan, Malaysia, India, Vietnam and
central region of South America. Its leaves are used

informally to treat diseases in folk medicine to treat many
diseases including constipation, arthritis, rheumatoid,
diabetes, pneumonia, malaria and so on [10]. Several
bioactive chemicals such as saponin, flavonoids, alkaloids,
tannin, sterols, carotenoids and phenols have been reported
to exist in leaves, flowers, barks and seeds of Delonix regia
extracts [11,12].

Delonix regia extract (DRP) possess significant biological
and pharmacological activities such as antioxidant [13], anti-
inflammatory [14], anti-diabetic [15], hepatopretective [16],
anti-microbial [17] and anti-diarrheal [18]. According to
Shewale et al. [14]; Lung-Shuo Wang et al. [19], DRP was
safe and non-toxic in the acute toxicity studies in vivo in
mice at 400 mg/kg/d. The methanolic extract of leaf of
Delonix regia have also been found to have beneficial
effects in reducing the elevated blood glucose level of hyper-
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glycemic mice [15].

In view of the abundant potential in DRP, this research work
was carried out to determine the growth response and
bacteria count of broiler starter given Delonix regia leaf
extract as a natural alternative to antibiotics.

MATERIALS AND METHODS
Experimental site

The experiment was carried out at Division of Animal
Nutrition, Sumitra Research Farm, Gujarat, India during the
month of January to March, 2018.

Collection and sample preparation

Fresh mature and healthy leaves of Delonix regia were
harvested within the farm premises. The leaves were
thoroughly washed with running tap water to remove the
debris and allowed to dry under shade for 7 days until a
constant weight was obtained, the dried samples was
blended into fine powder using an electric blender and stored
in air tight container. The extract (DRP) was prepared by
soaking 100 g of Delonix regia powder in 2 L of water, then
boiled for 2 min, allowed to cool for 24 h sieved with a filter
paper and stored in a refrigerator at 4°C.

Phytochemical components of the extracts were determined
according to methods described by Harbone (1973) and
Odebiyi and Sofowora (1978).

Animals and their management

A total number of two hundred (200) one-day-old
commercial unsexed broilers of Ross-308 strain were
obtained from a commercial hatchery in India and
transported to the farm. The chicks were weighed
individually at the beginning of the experiment. They were
wing — banded and distributed randomly into 4 dietary
treatments of 5 replicates each. Each replicate had 10 birds.
The chicks were kept under similar conditions of
management throughout the experimental period. Birds were
also vaccinated according to the prevailing disease condition
in the environment. Water soluble multi-vitamin (Miavit
Super) was given to the chicks before 3 days of vaccination
and 3 days after vaccinations in order to guard stress. Each
pen was equipped with feeders and drinkers to allow ad
libitum consumption of feed and water. Light was provided
approximately 24 h in a form of natural light during the day
and artificial light during the night.

Experimental diets and design

The basal diet was formulated to meet the nutrients
requirements of broiler chicks according to the NRC (1994).
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Treatment 1 — Basal diet + 0.30 g/l of Oxytetracycline in
water

Treatment 2 — Basal diet + 5 ml/l DRP
Treatment 3 — Basal diet + 10 ml/l DRP
Treatment 4 — Basal diet + 15 ml/l DRP

The experimental design was Completely Randomized
design.

Data collected

Daily feed intake (g) was calculated by difference between
feed offered and the left over, feed conversion ratio was
determined as feed intake divided by body weight gain,
water consumption and mortality were recorded daily
throughout the experimental period. Mortality was recorded
daily and all management practices were strictly observed
throughout the experimental period which lasted for 4
weeks.

Bacteria count analysis

At the end of the 4™ week, five birds were randomly selected
per treatment; they were slaughtered. After evisceration, One
gram of each sample of the jejunal content was collected and
transferred into the test tube and was then diluted with 9 ml
of 1% peptone broth and homogenized. Counts of bacteria
and lactobacillus were determined.

Chemical analysis

The proximate components of Delonix regia leaf meal and
experimental diet were determined by the method of AOAC
(1990).

STATISTICAL ANALYSIS

All data collected were subjected to one-way Analysis of
Variance (ANOVA) using the General linear model of SAS
(1999) and significant means were separated by Duncan
Multiple Range Test (Duncan 1955).

RESULTS AND DISCUSSION

Table 1 reveals the percentage composition of the
experimental diet. The proximate components contain crude
protein (23.23%), crude fibre (3.14%), ether extract (5.01%),
dry matter (91.44%), calcium (1.13%), phosphorus (0.86%)
and metabolizable energy (2901.9 Kcal/kg). The diets were
formulated to meet the nutritional requirement of birds
according to NRC (1994).
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Table 1. Percentage composition of experimental diets (0-4 weeks).

Ingredients Quantity (Kg)
Maize 52.00
Soya meal 38.60
Groundnut cake 3.00
Fish meal (72%) 1.00
Bone meal 3.00
Limestone 1.50
Lysine 0.15
Methionine 0.20
Toxin binder 0.01
Premix 0.25
Salt 0.30
Total 100.0
Determined analysis

Dry matter (%) 91.44
ME (Kcal/kg) 2901.9
Crude protein (%) 23.23
Ether extract (%) 5.01
Crude fibre (%) 3.14
Calcium (%) 1.13
Phosphorus (%) 0.85

* Premix supplied per kg diet: Vit A, 10,000 LU, Vit E, 5 mg; Vit D3, 3000 1.U, Vit K, 3 mg; Vit B2, 5.5 mg; Niacin, 25 mg;
Vit B12, 16 mg; Choline chloride, 120 mg, Mn, 5.2 mg; Zn, 25 mg, Cu, 2.6g; Folic acid, 2 mg, Fe, 5 g; Pantothenic acid, 10

mg, Biotin, 30.5 g; Antioxidant, 56 mg

The phytochemical analysis of Delonix regia extract (DRP)
is presented in Table 2. The phytochemical components
show that saponin (2.03%), flavonoids (3.10%), alkaloids
(1.81%), tannin (2.08%), steroids (1.01%), phenol (2.43%)

and glycosides (0.07%). Phytochemicals are secondary
metabolites or bioactive chemicals found in plants.
Secondary metabolites of plants play a vital role as defense
mechanism against attack by microorganisms [20,21].

Table 2. Phytochemical components of DRP.

Parameters Composition (%) Recommended safe
Saponin 2.03 7.02
Flavonoids 3.10 6.11
Alkaloids 1.81 3.50
Tannin 2.08 31.20
Steroids 1.01 1.30
Phenol 243 1.00
Glycosides 0.07 0.02
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Phenols are found in many plants and they function as
antioxidants, free radicals scavengers [22,23], anti-
inflammatory, anti-aging and ant carcinogen. Saponin
performs antimicrobial and anti-inflammatory roles [24],
there are 11 classes of saponins: dammaranes, tirucallanes,
lupanes, hopanes, olananes, taraastrranes, ursanes,
cycloartanes, lanostanes, cucurbitanes and steroids [25,26].

Flavonoids have protective effects including anti-
inflammatory, antioxidant, antiviral, anti-diabetic and anti-
carcinogenic  properties [27-29]. Alkaloids  are
heterogeneous group of naturally occurring compounds
found in the leaves, roots and barks of some plants, they are
found to have antimicrobial properties due to their ability to
intercalate DNA of microorganisms [30]. However, all the
DRP values obtained were within the safe recommended
range of phytochemical for animals reported by Kumar and
Amit [31] and Alagbe [32].

Performance traits of broiler chicks given DRP as alternative
to antibiotics is presented on Table 3. The final weight range
1001.7-1130.6 g while the final weight gain is 959.0, 965.3,
1081.8 and 1088.5 g for treatment 1, 2, 3 and 4, respectively.
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There was a significant difference (p<0.05) among the
treatment in terms of the final weight gain. Birds in T5 had
the highest weight gain (1088.5 g) followed by T4 (1081.8
g), T3 (965.27 g) and T1 (959.0 g), respectively. The result
obtained in this experiment is in agreement with the finding
of Dalkili¢ et al. [33] when clove extract was supplemented
at 400 ppm in the diet of broilers. Similarly, Hassan et al.
[34] reported a significant difference in weight gain of
broiler given 2% Tulsi leaf extract when compared with the
control group but contrary with the reports of some
researchers when lemon grass was supplemented in the diet
of quails at 3%. A significant difference was also recorded
(P<0.05) in the feed intake among the treatment, this is
parallel with the finding of Karangiya et al. [35] when garlic
and ginger was supplemented at 1% in the diet of broiler
chicken which is inconsistent with the finding of Imasuen et
al. [36]. Feed conversion ratio was significantly (P<0.05)
influenced in all the treatment groups and no mortality was
recorded throughout the experimental period. According to
some researchers the growth rate of an animal provides
information that helps to ascertain the level of feeding and
management for economic advantage.

Table 3. Performance traits of broiler chicks given DRP as alternative to antibiotics.

Parameters T1 (0.3 g/10x) | T2 (5 ml/l DRP)
No of birds 50 50

IBW (g) 42.70 42.63

FW (g) 1001.7 1007.9
BWG (g) 959.0° 965.27°

FI (g/bird) 1670.1° 1645.8"
FCR 1.70° 1.71¢
MORT 0/50 0/50

ab.

*: Significant difference

T3 (10 m/l DRP) = T4 (15 ml/l DRP) SEM
50 50 -
42.00 42.10 0.03
1123.8 1130.6 113
1081.8° 1088.5 10.4*
1599.0° 1590.1¢ 17.5%
1.49° 1.46" 0.02*
0/50 0/50 .

“ means different superscript along rows differs significantly at p<0.05

IBW: Initial Body Weight; FW: Final Weight; BWG: Body Weight Gain; FI: Feed Intake; FCR: Feed Conversion Ratio,

MORT: Mortality

Bacteria and Lactobacillus count of broiler given
Oxytetracycline and DRP is presented in Table 4. E. coli
count values obtained are 18.92, 18.77, 18.72 and 18.70
(cfu/g) for T1, T2, T3 and T4, respectively. The E. coli
values slightly reduced from T1 to T4 though not at a
significant rate (P>0.05). This is similar with the finding of
Alagbe [32] who noted that there was no significant
difference (P>0.05) in the E. coli count of broilers given 20
ml/l Luffa aegyptiaca leaf extract (LUF) and 1.25 g/l of
Neomycin. The lactobacillus count values obtained are 9.44,
13.12, 17.02 and 20.44 (cfu/g) for T1, T2, T3 and T4,
respectively. The values were significantly influenced
(P<0.05) in all the treatment groups. This result clearly
shows that DRP functioned as a probiotics, thus reducing the

number of pathogenic bacteria making it possible for the
animals gut to utilize feed effectively. According to Parker
[37] prebiotics are microorganisms or substances that
contribute to intestinal microbial balance. Similarly, Jemigan
et al. [38] defined probiotics as culture of specific living
microorganism, which implant in the animal to which it is
given and ensures effective establishment of intestinal
microbial population. They are capable of exerting a
beneficial effect on host animal (increased growth and
production). Others reported that probiotics supplementation
in broilers increases intestinal length and weight. Improved
digestibility of nutrients and metabolizable energy of diets
has been reported with the administration of probiotics in
diet [39,40] (Figure 1).
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Table 4. Bacteria and Lactobacillus count of broiler given Oxytetracycline and DRP.

Parameters T1 (0.3 g/10x) T2 (S ml/l DRP)
E. coli (cfu/g) 18.92 18.77
Lactobacillus 9.44° 13.12°

ab.

*: Significant difference

Alagbe JO
T3 (10 mI/I DRP) | T4 (15 ml/l DRP) SEM

18.72 18.70 0.24

17.02° 20.44° 0.45*

“ means different superscript along rows differs significantly at p<0.05
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Figure 1. Performance traits of broiler chicks given Oxytetracycline and DRP.

CONCLUSION AND RECOMMENDATION

It can be concluded that DRP can be used as an alternative
herbal drug because it contains several bioactive constituents
such as saponin, flavonoids, alkaloids, tannin, phenol and
steroids which are relatively safe, improves performance and
efficient in controlling mortality and therefore can be
included at 15 ml/l in the water of birds without any
deleterious effect on the performance and health status of the
animal.

REFERENCES

1. Suffredini 1B, Sader HS, GonCalves AC, Reis AO,
Gales AC, et al. (2004) Screening of antibacterial
extracts from plants native to the Brazilian Amazon rain
forest and Atlantic forest. Braz J] Med Biol Res 37: 379-
384.

2. Boots AW, Haenen GR, Bast A (2008) Health effects of
quercetin: From antioxidant to nutraceutical. Eur J
Pharmacol 5: 325-337.

3. Lee SH, Lillehoj HS, Jang SI, Kim DK, Lonescu C, et
al. (2010) Effect of dietary curcuma, capsicum and

lentinus on enhancing local immunity against Eimeria
acervulina infection. J Poult Sci 47: 89-95.

Liu Y, Song M, Che TM, Bravo D, Pettigrew JE (2012)
Anti-inflammatory effects of several plant extracts on
porcine alveolar macrophages in vitro. J Anim Sci 90:
2774-2783.

Abreu AC, McBain AJ, Simoes M (2019) Plants as
sources of new antimicrobials and resistance-modifying
agents. Nat Prod Rep 29: 1007-1021.

Ndhlala AR, Kasiyamhuru A, Mupure C, Chitindingu
MA (2017). Phenolic composition of Flacourtia indica,
Opuntia megacantha and Sclerocarya birrea. Food
Chem 3: 82-87.

Hollman PC (2001) Evidence for health benefits of
plant phenols: Local or systemic effects. J Sci Food
Agric 81: 842-852.

Kuda T, Tsunekawa M, Goto H, Araki Y (2005)
Antioxidant properties of four edible algae harvested in
the Noto Peninsula Japan. J Food Composition Anal 18:
625-633.

SciTech Central Inc.
Food Nutr Current Res (FNCR)

201



Food Nutr Current Res, 2(3): 197-203

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Galeotti FE, Curir BP, Dolci M, Lanzotti V (2008)
Flavonoids from carnation and their antifungal activity.
Phytochem Lett 1: 44-45.

Lee CT (2017) Investigating the role of Delonix regia
leaf extract (DRLE) on cardioprotective effect. 7™
International Conference & Exhibition on Traditional &
Alternative Medicine, Dubai, UAE.

Jahan I, Rahman MS, Rahman MZ, Kaisar MA, Islam
MS, et al. (2010) Chemical and biological investigations
of Delonix regia (Bojer ex Hook.) Raf. Acta Pharm 2:
207-215.

Shanmukha I, Patel H, Patel J, Riyazunnisa (2011)
Quantification of total phenol and flavonoid content of
Delonix regia flowers. Int ] Chem Technol Res 3: 280-
283.

Jancy Rani PM, Kannan P, Kumaravel S (2011)
Screening of antioxidant activity, total phenolic and gas
chromatograph and mass spectrometer (GC-MS) study
of Delonix regia. Afr ] Biochem Res 2: 341-347.

Shewale VD, Deshmukh TA, Patil LS, Patil VR (2012)
Anti-inflammatory activity of Delonix regia (Boj. Ex.
Hook). Adv Pharmacol Sci 3: 1-4.

Rahman M, Hasan N, Das AK, Hossain T, Jahan R, et
al. (2011) Effect of Delonix regia leaf extract on
glucose tolerance in glucose-induced hyperglycemic
mice. Afr J Tradit Complement Altern Med 8: 34-36.

Ahmed J, Nirmal S, Dhasade V, Patil A, Kadam S, et al.
(2011) Hepatoprotective activity of methanol extract of

acrial parts of Delonix regia. Phytopharmacology 5:
118-122.

Ragasa CY, Hofilena JG (2011) Antimicrobial
coumarin derivative from Delonix regia. Manila J Sci 1:
7-11.

Singh S, Kumar SN (2014) A review: Introduction to
genus Delonix. World J Pharm Pharm Sci 6: 2042-2055.

Lung-Shuo W, Chun-Ting L, Wei-Lieh SU, Shih-Che
H, Shu-Chi W (2016) Delonix regia leaf extract
(DRLE): A potential therapeutic agent for cardio
protection. PLoS One 12: 1-9.

Cowan MM (1999) Plant products as antimicrobial
agents. Clin Microbiol Rev 12: 564-582.

Dreosti L (2000) Recommended dietary intake levels
for phytochemicals. Feasible or fanciful. Asia Pac J Clin
Nutr 9: 119-122.

Cespedes CL, El-Hafidi M, Pavon N, Alarcon J (2008)
Antioxidant and cardioprotective activities of phenolic
extract from fruits of Chilean blackberry Aristotelia
chilensis Maqui. Food Chem 107: 820-829.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Alagbe JO

Chanda S, Dave R (2009) In vitro models for
antioxidant activity evaluation and some medicinal
plants processing antioxidant properties. An overview.
Afr J Microbiol Res 3: 981-996.

Hassan HS, Sule MI, Musa AM, Musa KY (2012) Anti-
inflammatory activities of crude saponin extracts from
five Nigerian medicinal plants. Afr J Tradit
Complement Med 9: 250-255.

Szakiel A, Ruszkowski D, Janiszowska W (2005)
Saponin in Calendula officinalis L - Structure,
biosynthesis, transport and biological activity.
Phytochem Rev 4: 151-158.

Vincken JP, Heng L, Groot A, Gruppen H (2007)
Saponin, classification and occurrence in the plant
kingdom. Phytochem Rev 3: 275-297.

Babu PV, Gilbert ER, Liu D (2013) Recent advances in
understanding the anti-diabetic actions of dietary
flavonoids. J Nutr Biochem 24: 1777-1789.

Del Rio D, Rodriguez-Mateos A, Spenser JPE,
Tognolini M, Crozier BG (2013) Dietary phenolics in
human health: Structures, bioavailability and evidence
of protective effects against chronic diseases. Antioxid
Redox Signal 18: 1818-1892.

Williams RJ, Spencer JP (2012) Flavonoids, cognition
and dementia: Actions, mechanisms and potential
therapeutic utility of Alzheimer disease. Free Radic Biol
Med 52: 35-45.

Kasolo JN, Gabriel S, Bimenya LO, Joseph O, Ogwal-
Okeng JW (2010) Phytochemical and uses of Moringa
leaves in Ugandan rural communities. ] Med Plants Res
9:753-757.

Kumar V, Amit K (2010) Dietary roles of phytate and
phytase in human nutrition: A review. Food Chem

Alagbe JO (2019) Effect of feeding different levels of
Luffa aegyptiaca extracts on the growth performance of
broiler chickens fed corn-soya meal diet. Int J Adv Biol
Biomed Res 4: 299-309.

Dalkili¢ B, Talat, Giiler, Tarim ve Kéyisieri. (2009)
The effects of clove extract supplementation on the
performance and digestibility of nutrients in broilers.
F.U.Sag Bil.Vet. Derg. 23: 161-166.

Hassan MN, Mostofa M, Sorwar MG, Hasan MT, Das
K, et al. (2016) Effects of tulsi leaf extract on the body
weight gain in broiler production. Bangl J Vet Med 14:
21-25.

Karangiya VK, Savsani HH, Patil SS, Garg DD, Murthy
KS, et al. (2016) Effect of dietary supplementation of
garlic, ginger and their combination on feed intake,
growth performance and economics in commercial
broilers. Vet World 3: 245-250.

SciTech Central Inc.
Food Nutr Current Res (FNCR)

202



Food Nutr Current Res, 2(3): 197-203 Alagbe JO

36. Imasuen JA, Nwokoro SO, Osa UGS (2014) Responses
of broiler chickens fed varying levels of dictary
supplement of Telfaira occidentalis leaf meal. Nig J
Agric Food Environ 2: 5-10.

37. Parker RB (1974) Probiotics, the other half of antibiotic
story. Anim Nutr Health 29: 4-8.

38. Jemigan MA, Miles RD, Arafa AS (1985) Probiotics in
poultry nutrition a review. Worlds Poult Sci J 2: 99-107.

39. Siriwan P, Maneewan B, Wanchaitanawong P (2008).
In: Proceedings of the 46™ Kasetsart, University Annual
Conference, Kasetsart Subject: Animal and Veterinary
Medicine, pp: 64-70.

40. Gadde U, Kim WH, Lillehoj HS (2017) Alternatives to
antibiotics for maximizing growth performance and feed
efficiency in poultry: A review. Anim Health Res Rev
18:26-45.

. _ ]
SciTech Central Inc.
Food Nutr Current Res (FNCR) 203



