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Using essential oil products through drinking water for coccidiosis
prevention in broiler
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ABSTRACT: Two experiments were assigned to investigate the coccidiosis preventive ability of water soluble
essential oil (ES) products from Boesenbergia pandurata, Ocimum basilicum and Cinnamomum cassia in broilers.
Anti-coccidial efficacy was investigated in experiment 1. Eighty four day-old broilers were allocated into seven
groups with four replicates of three broilers each, which was kept in battery cage and was randomly assigned in one
of the experimental treatments. Treatment 1-2 were non-challenged with E. fenella groups and supplemented with
0 and 60 ppm salinomycin, whereas treatment 3- 7 were groups challenged with 2,500 oocysts from E. tenella and
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supplemented with 0, 60 ppm salinomycin, 0.4,0.6 and 0.2 y1./ml. ES products from B. pandurata, O. basilicum and
C. cassia, respectively. Caecal tissues were collected at 7 and 14 days after challenge for lesion scoring, which was
evaluated by using pathogenic changes with and without microscopic examination. Results showed that no pathogenic
lesion of coccidian was found in non-challenged groups, whereas the oocyst-challenged groups with and without
salinomycin supplementation showed the lowest and highest scores, respectively. Application of ES products through
drinking water could reduce the lesion score with non-significantly difference from salinomycin supplementation.
Thus, the effects of these three ES products on performances of broiler were further investigated in experiment 2.
Six hundreds and seventy two day-old chickens were divided into seven groups with four replicates which consisted
of twenty four broilers (equal male and female) and was randomly received one of experimental treatments as in
experiment 1. The results showed that oocysts challenge had detrimental effect on the feed intake of broiler (P <
0.05), but growth performance and feed utilization were not significantly affected. However, dietary supplementation
with 60 ppm salinomycin and application of ES products through drinking water could not significantly improve the

productive performances of Eimeria challenged broilers in this study.
Keywords: Boesenbergia pandurata, Ocimum basilicum, Cinnamomum cassia, Coccidiosis, Broiler
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Figure 1 Lesion scoring of coccidian in caecal tissue of broiler.

Source: Conway and McKenzie (2007)

Figure 2 Section of E. tenella-infected broiler chicken caeca, showing cluster of large schizonts (arrow) 40x

(a), necrosis and disintegration of glandular epithelial cells (arrow) 10x (b), hemorrhage in the sub-mucosa

(arrow) 10x (c), merozoites (line) and oocysts (arrow) in the mucosa and tissue 40x (d). Haematoxylin and

eosin (H and E) stain used.

Source: Adamu et al. (2013)
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Table 1 Effect of essential oil products application through drinking water on pathogenic lesion of coccidian
in caecal tissue of broiler

Treatment Lesion scoring at 7 day after oocyst challenge
No. E. tenella+0 ppm Salinomycin 0

No. E. tenella+60 ppm Salinomycin 0

E. tenella+0 ppm Salinomycin 1.25+0.500°

E. tenella+60 ppm Salinomycin 0.25+0.500°

E. tenella+0.4 pul/ml Boesenbergia rotunda 0.75%0.500%

E. tenella+0.6 pl/ml Ocimum basilicum 0.50£0.577"

E. tenella+0.2 pl/ml Cinnamomum cassia 0.50£0.577"

SEM 0.0850

P-value 0.0092

**Means within column with no common superscript differ significantly (P<0.05)

Note: Score 0 = no gross lesion; 1 = a few scattered petechiae are found on the caecal wall, there is no
thickening of the caecal walls or blood present, caecal contents appear normal; 2 = the numerous of petechiae are
apparent on the serosal surface, there is thickening of the caecal wall and slighty bleeding; 3 = the serosa of the un-
opened cecum shows the petechiae as coalesced and eroding the entire surface, bleeding is more severe, with clotting
appearing in the distal end of the pouch. Marked thickening of the caecal wall has occurred and 4 = severe bleeding, a
much thickened caecal wall, and eroding of the mucosal surface, the unopened cecum is distended, with blood at the

distal end, but is contracted and shortened, death may come suddenly beginning on the fifth day.
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Table 2 Effect of essential oil products application through drinking water on histopathological lesion of

coccidian in caecal tissue of broiler

Treatment

Lesion scoring at 7 day after oocyst challenge

No. E. tenella+0 ppm Salinomycin

No. E. tenella+60 ppm Salinomycin

E. tenella+0 ppm Salinomycin

E. tenella+60 ppm Salinomycin

E. tenella+0.4 pul/ml Boesenbergia rotunda
E. tenella+0.6 pl/ml Ocimum basilicum

E. tenella+0.2 pl/ml Cinnamomum cassia

0
0
2.25%0.500°
0.50+1.000°
1.50£1.201%°
1.50£1.291%°
1.2520.955%

SEM

P-value

0.1675
0.0113

**Means within column with no common superscript differ significantly (P<0.05)

Note: Scores: 0 = no lesions; 1 = mild inflammatory cell infiltrate in the mucosa with intact epithelium and no submu-
cosal or muscularis involvement; 2 = extensive mucosal inflammatory cell infiltration and submucosal edema; 3 = as
described in (2) above with inflammatory cell infitration extending into the muscularis and 4 = destruction of mucosa

with necrosis and hemorrhage.
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azanei fulsvAvaniwlunnatleailsndelda 4
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(1-18 FU Az 19-35 1) Adwdrdlu Table 3 WAz
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Asldsudedaganaliflmifinanisideninis
iesannideiiafnasenisinaneieidiantesdnld
s ldanias deanatlse@nsninnisniuenvnsan
a4 (IUN, 2547) (P<0.01) uinnsléFuigetislud
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cala dg) a = Y @ ' ' dg) 1
noaunuEasnsamads dawandliiiudnliiiala
lIafunansznuainnisbasuleledasasinasudm
wEdFunuaealaledasilasuwinduinldlunng
NAABIN 1 T9RAAAREITUNANIINTIATeelsAlin

X A oyl 2 . .
aaiialiialdRa enisaasamUa LAY
Anwugnneqangsananilinuseslsadn il
anafinaNnlun1Imaaesinininaeslinaaedly
TaaFauniinisarugnguuninazaNauliagg
wileuiuganinnisaesludegnaimngsn ¥inld
fladeNnwilentin lFdndinnmAuesaaitas n13Rn
dgl KX a v AdJ = k2
TRANNURY BINILATLARATANINLIARDHN LTI
tadadnAnyninasanisfinidalsn sausia laade
fingl (Reyna et al., 1982)

WNUNERAT 43 (4) : 729-738 (2558).

s uansT AR L AT AR AN
veNsTmeta 3 Tin Tlanunsntaslanssanmn
mm??t:yLﬁu‘imLmz@”mmmmﬂﬁlﬂummﬂﬂu{iﬁ
wiindaedliidienldsunisnsenleledadainide
TnRauetiaiiiad ATUNNADA (P>0.05) AanAREY
AU Giannenas et al. (2003) AeunindBuingu
nanszmeeasni luluszaAu 300 un/nn.anus Ll
N@ﬁﬂﬁﬂﬁﬁﬂﬁqLL@Zﬁm"m’]ﬂﬂ?}lﬂuﬂﬂwﬁﬂﬂuﬁ’]
wilnFvedlniildsuleledadanide £, tenelle
12w 50,000 Taladasi WenFeufouiungs
MEsuanatleeiulsadnananlade (lasalocid)
(P>0.05)

Table 3 Effect of essential oil products application through drinking water on productive performances of

broilers
Treatment Fl(kg) WG (kg) FCR ADG (g/b/d)
Period 0-18 DOA
No. E. tenella+0 ppm Salinomycin 0.743+0.006™ 0.609+0.017 1.22+0.042 33.82+0.955
No. E. tenella+60 ppm Salinomycin 0.779+0.003™ 0.633+0.050 1.23+0.088 35.19+2.798
E. tenella+0 ppm Salinomycin 0.702+0.017% 0.603+0.020 1.17+£0.059 33.52+1.152
E. tenella+60 ppm Salinomycin 0.708+0.013"°  0.609+0.011 1.1620.031 33.85+0.645
E. tenella+0.4 ul/ml Boesenbergia rotunda 0.6750.010% 0.592+0.010 1.14+0.018 32.89+0.611
E. tenella+0.6 pl/ml Ocimum basilicum 0.710+0.049" 0.581%0.049 1.22+0.127 32.28+2.763
E. tenella+0.2 pl/ml Cinnamomum cassia 0.710+0.016" 0.590+0.019 1.21+0.018 32.76+£1.104
SEM 0.0041 0.0056 0.0126 1.6478
P-value <0.0001 0.2995 0.3045 0.3026
Period 19-35 DOA
No. E. tenella+0 ppm Salinomycin 2.25+0.073% 1.36+0.073 1.66+0.042 84.76+4.562
No. E. tenella+60 ppm Salinomycin 2.32+0.058™ 1.40£0.049 1.67%£0.052 87.22+3.065
E. tenella+0 ppm Salinomycin 2.17+0.048™ 1.32+0.068 1.65+0.067 82.48+4.302
E. tenella+60 ppm Salinomycin 2.21+0.093" 1.35+0.055 1.64+0.079 84.20+3.455
E. tenella+0.4 pl/ml Boesenbergia rotunda 2.15+0.079" 1.33+0.127 1.61+0.157 83.65+8.164
E. tenella+0.6 pl/ml Ocimum basilicum 2.20%0.050" 1.32+0.056 1.67+0.058  82.32£3.529
E. tenella+0.2 pl/ml Cinnamomum cassia 2.19£0.019" 1.31+0.030 1.68+0.047 81.75+1.246
SEM 0.0122 0.0135 0.0152 0.2879
P-value 0.0216 0.6552 0.8978 0.6660

*IMeans within column with no common superscripts differ significantly (P < 0.05)
FI = feed intake, WG = weight gain, FCR = feed conversion ratio, ADG = average daily gain

DOA = day of age
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Table 4 Effect of essential oil products application through drinking water on performances of broiler in the

whole period (1-35 DOA)

Treatment Fl(kg) WG (kg) FCR ADG (g/b/d)
No. E. tenella+0 ppm Salinomycin 2.99+0.075" 1.96+0.073 1.562+0.020 57.79+2.146
No. E. tenella+60 ppm Salinomycin 3.10+0.060* 2.03+£0.055 1.563+0.016 59.68+1.756
E. tenella+0 ppm Salinomycin 2.88+0.034% 1.92+0.061 1.50+0.033 56.56+1.046
E. tenella+60 ppm Salinomycin 2.92+0.083" 1.96+0.049 1.49+0.040 57.55%2.447
E. tenella+0.4 pl/ml Boesenbergia rotunda 2.83+0.089* 1.92+0.111 1.47+0.073 56.69+2.658
E. tenella+0.6 pl/ml Ocimum basilicum 2.91+0.097* 1.90£0.063 1.563+0.017 55.83+2.859
E. tenella+0.2 pl/ml Cinnamomum cassia 2.91+0.026" 1.90£0.044 1.54+0.031 55.82+0.755
SEM 0.0135 0.0164 0.0113 0.4816

P-value 0.0006 0.3787 0.7105 0.3787

““Means within column with no common superscripts differ significantly (P<0.05)
FI = feed intake, WG = weight gain, FCR = feed conversion ratio, ADG = average daily gain

DOA = day of age
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