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Abstract

The aim of the present study to assess the use of ethanol extracts of Origanium vulgare as a growth and
immunity promoter for Nile tilapia (Oreochromis niloticus L) fngerlings. Fish (Average 12.27 g) were randomly
distributed into four treatments; three replicates each at a rate of 20 fsh per 100- L aquarium. Fish were fed one of
the tested diets containing similar crude protein (30%) and gross energy (4.40 kcal/g). In addition, 0.0, 0.5%, 1.0%,
or 1.5% Origanium vulgare extract. Diets were given twice daily at a rate of 3% of live body weight, for six days a
week during 10 weeks. After the feeding trial, fsh of each treatment were challenged by pathogenic Pseudomonas
aeruginosa and Pseudomonas fourscence, which was given by intraperitoneal (I/P) injection and they were kept
under observation for 10 days to follow up any abnormal clinical signs and the daily mortality rate. The growth
promoting infuence of Origanium vulgare extract was observed on fsh. The maximum growth was observed at 0.5
% Origanium vulgare extract as compared to the control. No signifcant differences in fsh survival were reported
among the experimental treatments, falling within the range of 93.3-100%. The control fsh consumed less diet and
gave a higher Feed conversion ratio (FCR), while fsh fed diet supplemented with 0.5% Origanium vulgare extract
demonstrated the highest protein effciency ratio (PER), apparent protein utilization (APU), and energy utilization
(EV). The supplementation of Origanium vulgare extract had no signifcant effect on the fsh body composition
(dry matter, crude protein, fat, and ash), mean which total protein, albumin, and globulin increased signifcantly to
the highest values at 0.5% Origanium vulgare extract, as compared to the control. However, supplementation of
Origanium vulgare extract did not signifcantly affect the albumin /globulin ratio (A/G). In conclusion, 0.5% Origanium
vulgare extract in Nile tilapia diets increased the fsh resistance to Pseudomonas aeruginosa and Pseudomonas
fourscence, indicating the effective role of Origanium vulgare
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espe ially to the in vitro artirg ro dal property, the app]@ ation of
oregano essential oil-( E ) in po dtry pro“ ¢ tion wo e expe te
to kave otk prop pyle @ ar therape ufg res uts [7,8].

Tris st & sy aire™ to eval uate the effc ts of Origanum vulgare
extrg t or the grow‘th performag e, fee utilizatior, whole b0“‘y
c omposmon ar resistag e ile tilapia to Pseudomonas aeruginosa
ar™ Pseudomonas ourscence'icfe tior.

Materials and Methods

Extraction of origanum vulgare

A krwow‘rw weight of air “rieY raterial of Origanum vulgare w'as
S\LHC te to exha ustive extrt tion with ethyl ad ohol (95%) uslrwg
soxilet a parat . Tre o taine extrg t was therc oole“ ﬁltere“ ar
evaporate™ url ‘er V@ wuntoathd bsyrup, wiai » \u‘as “issolvelirn Di-
Methyl S Jf- xile (DMS ), the sol utior was 1 ixet Wwith petrole usn

Leir mrwg 20 M at tie er™ of experimert were arwalyze‘ &c or ‘1rg to
tie starlar=l et»o ‘s for oist ure [10], proteir, fat ars ash. Moist ure
c ottert was estirmate™ byq“rylrwgtie sarnples at 85°C inarn over (GCA,
molel 18 EM, prc isior g iertift gro up, Ci¢ ago, Illiroi SA) to
c orstart veight arlc s uating weight loss)\ itrogerc ortert was
tmeas ure™ wsing a g rok)ef“ahl Jpparat.s L8 ag ot o t ag ot 0
COI'pOI'ﬁthl’w Karsas, Misso uri, ar™  SA) arc role protein was
estimate™ A dtiplying ritrogerc ortert \y6.25, otal 11pf“sc ortert
was leter mine byetker extrg tioninthe ro ulti- urit extre tion Soxalet
apparatus § a X inel ustr wurents,I g .,Melrose gary,Illirois, SA) for
16 8o urs ar™ ash was Seter mine™ e oft ustirg sarples at 550C for
6 wrira @ uffle fure e (Trermolyre Corporatlor Du § ue,Iow‘a,
SA). Cr e fi er was estimnate Py orling to metho ! of Goering arl
an Soest [11]. Gross erergy was a¢ uate™ ac or‘1rgt$ RC[9].

Growth parameters

Grow'th performag e was “etermine™l ar™ fee™ uilization was
cad Jate as follow's:
eight gt ZV_V 1
Spe it growth rate (SGR) =100 (Jz. 2- l ;\u‘he{/% lars
2 are the 1mt1al arfin al Weights, respe tively, ars T is the 0w £r
of“‘ays of the fee“mg perio; at
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Feé"t onversior ratio (FCR) = feclirta re/weight gair;
Fee"l effg ieg y ratio (FER) = weight gair/fee-littake;
Protein eflt ieg y ratio (PER) = Weight gain/protein irtake;

Apparext proteir ilizatior (A@ ; %) =100 [proteir gair ir fish
(g) / proteir intake ir et @1.

Erergy utilizatior @ ; %) =100 [Erergy gair ir fish (g) / erergy
intake it et (g)].

Challenge test

Tre experimexntal fish wereiviieirto two gro ups. The first gro up
c omprise“‘. fish fec orntrol Niet, arlc halle ngeq‘l ”P With pathogerg
Ps. aeruginosa a £ Ps. Flourscence
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1mprovemert way e ortri_ute to irnprove feintake ar™ 1 uriert

“‘1gest1 111ty In ot Pltion Origanum vulgare extre tc ontairs several

i utrlerts espe ially essential oils, vitarmins ar™ rmirerals that rmay selp

infish grow'ts promotlor Tnese res uts are in agreermert with those of
q“el—-’\'(a.akrso wletal, [17] ax al Shala o et al., [18].

Tre extre t of Origanum vulgare ha“‘ ro sigrift act (P>0. 05) effe t

onthe whole o ‘)c orrposmon g‘ry matterc r e protein, fatar al ash)

.i a le 2). Sirnilar ﬁn“‘mg were giver tyA “el-Matso et al. [171 ars
hala o et al. [18].

Res ults of fishc Ballenging against of Ps. aerugmosa arl Ps,
ourscence for terq“ays wereshow't 10 mortalities it allMietg ortairing
Nifferert levels of Origanum vulgare extre t. Tre Bighest overall fish
mortality rates were o serveq“ in thec ontrol gro up (90% ar! 100%,
respe tively). This erwhaf; i ure respotse 1ay (e ir P o tre
essertial oils ontent ar extra ts of Origanum spe 1es Wi & orntains
(tur ires) antirrg ro 1al artioxilant ar™ otrer jologi al e tivities

[7,8]. F urtherrore, st LL ly o Sahir et al. [19] prove the anti & terial

tems 0.00% At Origanum vulgare extract % of the diets
(control) 1.50% 1% 0.50%
Moisture 74.64 £ 068 73.77 £0.14* | 73.75+0.27° | 73.84 £0.46%
Crude protein |60.00 + 0.06*| 60.79 +0.32® | 60.59 +0.37¢ | 60.68 + 0.39*
Total lipids 1 19.72+0.228 19.79+0.36° = 19.67 +0.182 19.97 £ 0.49%
Ash 19.81£0.31* 19.24 +£0.55*  19.11 + 0.61* 1.31+0.60°

a-no signifcant different in the same row from the table at P<0.05.Proximate
chemical composition of fsh at start of this study was 75.22 + 0.30% moisture;
59.04 + 0.82% protein; 18.11 + 0.76% lipid and 21.42 + 0.57% ash.

Table 2: Proximate chemical analysis on dry matter basis (mean + SE) of Nile
tilapia fed diets containing different levels of Origanum vulgare extract.

It 0.0% At Origanum vulgare extract % in the diets
ems
(control) 0.50% 1.00% 1.50%

Initial weight (g) | 12.27 + 0.46% | 12.17 £ 0.15° = 12.37 +0.50 = 12.23 + 0.36°
Final weight (g) | 29.30 + 0.67° | 36.00 + 0.85* | 34.40 + 0.55% = 32.37 + 0.74°
Weight Gain (g) 17.03 + 0.52¢ 23.83+0.972 | 22.03 + 0.33® | 20.14 + 0.87%
Weight Gain % 1378673% f 195814999 178.00 +9.13% | 164.68 + 6.02b°

SGR (% day) | 1.24+0.03° | 1.55+0.05% 1.46 +0.05® 1.39 +0.03

Sunvivalrate | 3544 385 100+ 0.0° 100+0.0° | 96.03 +0.33%

(%)
Means the same letter (a/b/c) in the same row is not signifcantly different at P<0.05.
Table 3: Growth performance (means + SE) of Nile tilapia fed diets containing

different levels of Origanum vulgare extract.

At Origanum vulgare extract % in the diet

Items 0.0 % (control)
0.50% 1.00% 1.50%

Feed intake
34.10 £ 0.34¢ 39.74 £0.22% | 38.75+0.36* | 37.29 + 0.52"

(g feed/fsh)
FCR 2.01 +0.052 1.67 +0.07° 1.72+0.06° = 1.86 + 0.04*
PER 1.81 £ 0.05° 2.17 +0.082 2.05+0.05®® = 1.94 +0.04*
APU % 28.37 £ 0.28¢ 35.73+0.20*° | 34.08 +0.32° | 32.40 + 0.45°
AFU % 41.36 £ 0.40¢ | 50.76 +0.28% | 46.56 + 0.42" | 44.14 + 0.60°
EU % 17.32+£0.17° | 21.84+0.11® 20.63+0.22° 20.40+0.21°

Feed intake, feed conversion ratio (FCR), protein effciency ratio (PER), apparent

effe tof oilsar™ extrg tsof Origanum spe iesorn marny g terial spe ies
lire Escherichia coli, Enterobacter sp., Bacillus sp., galmonella sp.,
Staphylococcus aureus, Klebsiella pneumoniae, Listerla monocytogenes
arl Campylobacterjejuni otal proteir, al,_usrir, arl glo _ulin val ues
ig rease=l signif antly (P<0.5) w‘lthOrlganumvngare extrg t,reg Ring
the nighest val ue at 0. 5% ofthe liet, asc ornpare™ M to the orwtrol a ble
5): 1 the other nar-l, Origanum vulgare Extre t show'el regligi le
insigrif actly effe t or the al urrir/glo bdln (A/G) ratio 4 a le 5).
Gl utarrg - xaloa etd ransarmrase (G ) ar- Gl atarrg o yr uvate

ransarninase val ues “e reaseq“ with ig reasing ori anum
T .g &

vulgare extre tarn | the hlghest val ues Was o taire at thec ontrol Siet

.i. a ble 5). Tre res ults 1r“@ ate that the itnproverrernt of fish healts was

took ple e whern ot Siet with Origanum vulgare extre t. Moreover,
the meas wremert of total proteir, al jurmit ar™ glo ulir in ser uin or
plastna are ofc oxs silera le q“iagrostd, val ue in fish, as it affe ts the
gereral 1 yritiorial stat us as well as the integrity of the vag uar systern
ar liver f ug tion [12].

Tre ¢ ororr@ al eval wation of the experirerntal Yietsc ortame‘
Yifferert extre te-! Origanum vulgare levels 0.0, 0. 5%, 1% ar™ 1. 5%
are shov'r ir{ a ble 6). Tre hlghest req“@ tion in fee™ c ostc ornpare‘
with thec ortrolq“let spow'e to pro lg. e ore rg fish gain oftreatment
s upplerrwerwte‘ with 0 5% extra te=t Orlganum vulgare Tre re‘@tlor
ir feet ostc orpare™ 3 With thee ontrol Siet showe™ 12.52% to pro' e e
ore rg fish gain of treatment s up le e rte uf1th 0.5% extrg te!
Origanum vulgare levels. y revio us st ulies show‘e“ that the use of spi es
in small arno unts gave lower ig & leg e ost ar"“ pigher profit irex of
fish spe ies [18].

Conclusion

Itc o JH £e ot Pnlal that Origanum vulgare extre t mwprove‘
growth performag e arq“ fee™! efﬁ ieg y ile tilapia ar™ stre ngthen
its resistag e to PS. auroginsa ar-UPs. uorescence icfe tior. Th s, the
feeq“.mg of Origanum vulgare extre t at level of 0.5% ir Yiets foli ile
tilapia is re o1 merle as ar i urosti dart,
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