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ABSTRACT

This study was conducted to evaluate the efficacy of oregano essential oil (OEO) (Origanum vulgare L.) individually
or in combination with probiotics as a dietary supplement in broiler chicken for 42 days. A total of 240 straight
run “Ven-Cobb 400Y” strain commercial day-old broiler chicks were randomly assigned to 4 treatments with 4
replications each (15 birds per replicate): T (standard broiler diet as per BIS, 2007), T, (Standard broiler chicken
diet as per BIS, 2007 + oregano essential oil @ 0.15 gm/kg diet) T, (Standard broiler chicken diet as per BIS,
2007 + probiotic (encapsulated Saccharomyces cerevisiae) @ 200 gm/tones) T, (Standard broiler chicken diet as
per BIS, 2007 + oregano essential oil @ 0.15 gm/kg diet + probiotic (encapsulated Saccharomyces cerevisiae) @
200 gm/tones). Improved Cumulative body weight gain and feed efficiency (P <.05) were found in (T,) being
1163.96 gm and 1.22 respectively, followed by (T,) having 1128.18 gm and 1.22 while (T,) 1106.83 gm and 1.29
and T, (control) 1063.17 gm and1.32. It can be concluded that oregano oil at the levels of 0.15 gm/kg when fed
along with probiotics (Saccharomyces cerevisiae) appears as a promising alternative to antibiotic growth promoters
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INTRODUCTION

Antibiotics used as growth promoters in poultry feed has been
banned out of concerns for the emergence of bio-resistance
and hazards to public health (Hong et al., 2012). Herbs spices
and plant extracts have received increasing attention as
potentially safe, and naturally compatible possible antibiotics
alternatives in recent times (Cunzhen et al., 2019). Essential
oils (EOs) documented as natural antibacterial substance also
show myriad of properties like growth-promotion (Kansal et
al., 2017) and protective functions like antioxidant function,
anti-inflammatory, anti-carcinogenic activity, digestion
enhancing, and lipophobic functions (Gomathi et al., 2017).
Oregano QOil contains carvacrol and thymol as the principal
compounds, along with lutein and B-carotene, and its use as
a feed additive has emerged as one of the most popular
nutritional manipulations in broiler production with several
studies recommended it as a growth promoter, natural
antibiotic, improver of beneficial bacteria in the digestive tract
(Ghazietal., 2015; Silva-V "azquez et al., 2015; Peng et al.,
2016; Skoufos et al., 2016; M"endez-Zamora et al., 2017;
Reyer et al., 2017). Probiotics exert their beneficial effect in
host animal by manipulation of gut balance (Ren et al., 2019).
They create gut conditions that suppress harmful
microorganisms and favours beneficial ones (Ramlucken et
al., 2020) reducing the risk of diseases, possibly through a
reduction in proliferation of pathogenic species (Dafade et
al., 2019). However, the response of broiler chickens towards
the use of natural essential oils like oregano and other herbal
supplements is often unpredictable and depends upon various

for augmented performance in broiler chickens.

factors like; variety and raw substrate (Lee et al.,2003; Halle et
al.,2004; Kapica et al.,2006), amount of additive (Giannenas
et al.,2004; Ertas et al.,2005) environmental and in situ effects
(challenged vs. unchallenged), the diet fed to birds (Jamroz et
al.,2005), various interaction among other components used
such as probiotics, prebiotics, organic acids (El-Hakim, 2009).
The proposed hypothesis adjudges Oregano oil-fed along with
probiotic has the potential to play the role of nutraceutical
additive in commercial broiler production (Gopi et al., 2014).
This study aimed to investigate the individual and combined
effects of two dietary additives, oregano (Origanum vulgare
L.) and probiotic (encapsulated Saccharomyces cerevisiae)
on growth performance and thus economics of broiler
production.

MATERIAL AND METHODS

Birds housing and management

The present study was conducted to evaluate the effect of
feeding oregano (Origanum vulgare) oil as phytobiotic growth
promoter with probiotic on growth performance of broiler
chicken with the approval by the Institutional Ethics
Committee. Two hundred forty straight run “Ven-Cobb 400Y”
strain commercial day-old broiler chicks were equally and
randomly distributed into four groups. Each treatment was
subjected to four replicates with fifteen chicks. Prior to
experimental trial, the experimental broiler shed, its premises
and the equipments were thoroughly cleaned and disinfected.
The experimental chicks were offered feed and freshwater ad-
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libitum. The experimental chicks were housed in 16 different
pens. Each pen was accommodating 15 birds. The
experimental birds were vaccinated against Ranikhet disease
through intraocular route on 7" day with B1 strain, Infectious
bursal disease (IBD) on 14" day of age by the intraocular route
and booster vaccination of Infectious bursal disease (IBD)
Invasive intermediate strain (B2K) was carried out on 215t day
and vaccination of Ranikhet disease with Lasota strain on 28"
day through drinking water.

Procurement of feed ingredients

The good quality feed ingredients were procured from local
market for preparation of experimental diets. Oregano essential
oil was procured from karma essential oil pharmaceuticals.
The probiotic (encapsulated Saccharomyces cerevisiae) was
sponsored by Venkateshwara Pvt. Ltd was subjected to
chemical analysis in the laboratory at the Department of Animal
Nutrition, PGIVAS, and Akola. The diets were formulated for
prestarter, starter and finisher chickens with standard BIS 2007
(Table 1) and details of dietary treatment are given in
Table 2.

Growth studies

The initial body weight (IBW; g) was determined at the
beginning of the experiment. Weekly (7, 14, 21, 28, 35, and
40 days) measurement of parameters body weight gain, feed
intake was done These variables were used to estimate weekly
body weight gain (WBWG; g (BWCU”em—BWprevmus)/day), feed
conversion ratio (FCR; FI/WBWG) (Coronado et al., 2019;
Aviagen, 2018) were determined at the same periods along
with cumulative feed consumption and feed efficiency of birds
for different weeks of the experiment. Offered and rejected
feed weights were recorded to estimate these variables.

Current body weight (gm) — Previous body weight (gm)
Number of days

Weekly body weight gain=

Gainin body weight (gm) during the week

Feed efficiency = -
Feed consumed (gm) during the week

Feed consumed (gm) during the week

Feed conversionratio (FCR) = ——— - :
Gaininbody weight (gm) during the week

Economics of production

The economics of supplementation of feeding oregano
(Origanum vulgare) oil with probiotic as phytobiotic growth
promoter in broiler chicken was studied at the end of
experiment. All other cost components of production i.e. cost
of chick, medicines, vaccines and other overhead were taken
as constant for all the treatment groups. Oregano essential oil
and probiotics cost were considered as per respective
treatment groups and gross profit per bird was calculated by
subtracting the cost of production per bird from the price
fetched per bird after selling it in the local market on live
weight basis.

Statistical analysis

The data were analyzed by using Statistical Package for the
Social Sciences (SPSS) Version 17.0. The differences between
means were subjected to ANOVA by univariate analysis using
the General Linear Model.

RESULTS AND DISCUSSION

Cumulative weight gain

The cumulative body weight gain from 1%t to 6" week of the
period on different dietary treatment was calculated and
presented in Table 3. Significant (P < 0.05) influence on
cumulative weight gain was observed. The analysis of variance
showed that the treatment had a significant effect on cumulative
weekly body weight gain at starter and finisher period.
Moreover, the interaction effect of treatment and week was
found to be significant. The highest cumulative body weight
gain was recorded at the 6" week as 2392.02 + 49.41 gm for
T,followed by T,, T and T . Treatment group T, had maintained
the highest cumulative weekly body weight gain from 15tto 6%
week as compared to other treatment groups. The results of
the present study are in agreement with the previous studies
that observed benefits of probiotic supplementation on broiler
performance and increased feed efficiency improved the
broilers feed conversion ratio, indicating an improved weight
gain (Manafi et al., 2016). Bai et al. (2013) with probiotic
blend L. fermentum and S. cerevisiae and Dafade et al. (2019)
with oregano essential oil along with multi-enzyme reported
Significantly improved (P<0.01) average daily weight gain
and feed efficiency in chickens. Notwithstanding the previous
results Botsoglou et al. (2002), Basmacyodlu et al. (2004)
studied supplementation of oregano essential oil at levels of
50 or 100; 150 and Cross et al. (2007) studying oregano
essential oil feeding @ 300 and 1000 mg/kg in broilers
reported to have no beneficial effect of these nutritional
manipulations on growth performance. The inconsistent result
of essential oils in broiler diets can be attributed to factor like
the dietary levels of feed additives along with the prevalent
environmental condition. Experimental conditions with healthy
chicks kept under best of managemental practices often fail to
show a marked response to growth-promoting supplements
giving little scope for their use. (Botsoglou et al., 2004).

Cumulative feed consumption

As given in Table 4 the data from 1%, 2" and 3" week were
significant while other weeks were non- significantly varied.
The highest cumulative feed consumption (g) at the end of the
starter phase was observed in T, group that is 942.85 4+ 26.39
(g) whereas for finisher end phase (T1) 3675.36+76.86 (g)
recorded the highest feed consumption. The result of present
study with respect to weekly feed consumption corroborates
with Hernandez (2004) who reported no differences for feed
intake in broilers fed essential oil blend @200 ppm along with
5,000 ppm Labiatae extract (LE). The similar result was reported
by (Halle et al., 2004) when using, graded supplementation of
oregano essential oils in broiler chicken. However contrary
to our findings Khattak et al. (2014) observed the feed intake
was affected when using a natural blend of 7 essential oils
along with Oregano. Giannenas et al. (2016) in his studies
reported that feeding 25 mg/kg oregano essential oil singly or

Table 1: BIS (2007) Standard for broilers

BIS (2007)

Pre starter Starter Finisher
CP (%) 23 22 20
ME (kcal/kg) 3000 3100 3200
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Table 2: Dietary treatments used for experimental birds in the study

Dietary treatments No. of replicate  No. of birds

TO Standard broiler chicken diet as per BIS, 2007. 4 60

T1 Standard broiler chicken diet as per BIS, 2007 + oregano essential oil @ 0.15 gm/kg diet 4 60

T2 Standard broiler chicken diet as per BIS, 2007 + probiotic 4 60
(encapsulated Saccharomyces cerevisiae) @ 200 gm/ tones)

T3 Standard broiler chicken diet as per BIS, 2007 + oregano essential oil @ 0.15 gm/kg diet+probiotic 4 60
(encapsulated Saccharomyces cerevisiae) @ 200 gm/ tonnes T,)
Total birds 16 240

Table 3: Weekly cumulative body weight gain (gram) of broilers for different dietary treatments

W;

W,

6

Overall mean

1317.8724+21.78

1403.69% +37.54

1422.2+44.73
1471.97°+6.43

Treat. Weeks
w, W, W, w,
TO 93.05°+0.49 337.45°+6.34 730.772+10.58
T] 95.73"+0.33 346.13%4+3.09 729.792+17.11
T2 104.99+0.3 355.25"<4+3.99 791.1°+16.13
T3 100.6°+0.96 359.83°+1.58 818.18"+6.58
Overall 98.57 +1.2 349.67 +2.89 767.46 +11.56 1403.93
mean

1769.43°+35.7
1770.08%+28.59
18122+ 46.56
1841.132+35.18

+20.06 1798.16+18.32

2130.04°+29.8
2295.53+30.16
2283.63"+33.71
2392.02°+49.41
2275.31+29.25

1063.1* +154.37
1106.83"+163.62
1128.18°+162.94
1163.96°+169.61
1115.52 +80.16

Treatment mean end in a column bearing common superscripts does not differ significantly (P> 0.05)

Table 4: Cumulative feed consumption per bird for different dietary treatments

W

5

W,

6

Overall mean

1765.222429.57
1825.28%+65.49
1781.59°+65.35
1808.24*+25.21
1795.08+23.23

2613.63°+74.43
2542.28°+108.88
2442.64°+69.92
2461.16°+61.12
2514.93+40.14

3519.26°+82.45
3675.36%+76.86
3612.94°+85.97
3645.46°+98.87
3613.25+41.5

1549.05+255.07
1578.29+261.91
1526.16+257.37
1554.21 4258

1551.93+£127.01

Treat. Weeks
W, W, W, W,
To 97.893+1.42 375.872+9.79 922.44% 422,31
T] 109.74°+1.67 374.24°+5.88 942.85"+26.39
T2 98.66°+0.43 371.622+8.97 849.492+29.9
T3 104.2Y0.61 374.16°+3.45 932.02"+18.39
Overall 102.63+1.34 373.97+3.36 911.7+14.52
mean

Treatment mean end in a column bearing common superscripts does not differ significantly (P> 0.05)

Table 5: Cumulative feed efficiency per bird for different dietary treatments

Treat. Weeks
W, W, W, W, Wi W, Overall mean

To 1.05* +0.01 1.11* +£0.02 1.26'<+0.01 1.34* +0 1.48" +0.01 1.65¢ +0.02 1.324+0.04
T] 1.05* +0.02 1.08% +0.01 1.3 +0.06 1.3 +0.04 1.44* +0.06 1.6 +0.02 1.29"4+0.04
T2 1.032 +0.01 1.05% +£0.02 1.082 +0.05 1.2524+0.03 1.352 +0.03 1.58% +0.02 1.22240.04
T3 1.042 +0.01 1.042 +£0.01 1.14% +0.02 1.232 +0.01 1.342 +0.02 1.5224+0.03 1.22240.04
Overall  1.04+0.01 1.07+0.01 1.19+0.03 1.28+0.02 1.45+0.02 1.59+0.02 1.26+0.02
mean

Treatment mean end in a column bearing common superscripts does not differ significantly (P> 0.05)

in combination with 2.5 mg/kg laurel essential oil enhanced
feed consumption in broilers.

Cumulative feed efficiency

At the end of starter phase better, feed conversion ratio (FCR)
was observed in treatment the group T, that is 1.08 +0.05
followed by T, (1.14+0.02) and T (1.26+0.01) treatment
groups while change in trend was observed in the 6" week of
age i.e. finisher, in that the group T, had best FCR that is
1.52+0.03 followed by T, (1.58+0.02) and T1 (1.6+0.02)
treatment groups. Whereas, statistically analysis of variance
showed that the significant differences are there between each
week. The results of the present study are in accordance with
the Yalgyn et al. (2013) who found that the supplementation
of Mexican oregano oil has beneficial effects on feed effciency,
in grower phase of broilers. A similar result was found by
Giannenas et al. (2016) on supplementation of 25 mg/kg

oregano essential oil with 2.5 mg/kg laurel essential oil. Dafade
etal. (2019) also noticed improved FCR, with oregano essential
oil and multi-enzyme supplementation of broilers diet. In
agreement with our study Cho et al. (2014), reported improved
feed efficiency when the herbal blend of (250 mg/kg; oregano
and yucca extract,) were fed to broilers. The possible reason
for the myriad of benefits by the use of essential oil could be
due to stimulatory effects on digestive enzyme secretion, blood
circulation, antioxidant and antimicrobial properties, and the
immunopotentiation activity (Sugiharto, 2016). EI-Ghany and
Ismail (2013) also showed that Phytobiotics positively influence
growth in broiler chickens.

Economics of broiler production

The economics of broiler production in the trial was worked
out by considering the prices of input prevalent at the time of
experiment in the market. Input considered was the cost of

103
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Table 6: Economics of broiler production

Particulars Treatments

T0 T1 T2 T3
Chick cost Rs/bird 44.00 44.00 44.00 44.00
Feed intake, g/bird 3.97 4.28 4.18 4.17
Feed cost, Rs/kg 30.04 31 31.4 33.2
Feed cost, Rs/ bird 119.39 132.62 131.18 138.37
Miscellaneous cost, Rs/bird* 15.00 15.00 15.00 15.00
Net cost, Rs/bird 178.39 191.62 190.18 197.37
Bodyweight at the end of 6th wk (kg) 217 2.34 2.33 2.44
Return of sale on live weight @Rs. 86/kg Live BW 187.01 201.31 200.15 209.86
Net profit Rs/bird 8.63 9.69 9.97 12.49
Net Rs/ kg 3.97 4.14 4.29 5.12

*Miscellaneous cost (R/bird) including vaccine, medication, electricity

day-old chicks, feeds, vaccines, medicines and other
miscellaneous expenditures which were also considered as a
uniform for all the treatment groups. It was observed that higher
profit per kg of broiler was in treatment group T, diet containing
standard broiler chicken diet as per BIS, 2007, oregano
essential oil at the dose 0.15 gm/kg diet and probiotic
(encapsulated Saccharomyces cerevisiae) at the dose 200 gm/
tones)as Rs. 5.12 /-followed by treatment group T, diet
containing probiotics (encapsulated Saccharomyces
cerevisiae) as Rs. 4.29/-, group T, diet containing oregano
essential oil at the dose 0.15 gm/kg diet as Rs. 4.14/-, and
lower in control group i.e. T, as Rs.3.97/-. The economic
assessment of the present study was in line with Borazjanizadeh
et al. (2011) who used the clove and oregano on broiler
chickens’ diets @ 0.5 and 1% of the diet and showed a profit
in the calculated cost of broiler meat per kg of feed (P <0.05).
Anjum et al. (2005) in his studies on broiler supplementation
with protexin (multistrain probiotic) reported it to be beneficial
for economic efficiency in broiler chickens.

CONCLUSIONS

It may be concluded that commercial broiler chickens fed
with Oregano (Origanum vulgare) Oil @ 0.15 gm/kg and
Probiotic (encapsulated Saccharomyces cerevisiae) showed a
positive impact on growth and feed conversion ratio and can
be recommended as beneficial supplementation to broiler
diets.
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