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Abstract

The present study aimed to investigate the effect of different
concentrations of garlic and/or curcumin in fish diet on growth
performance, total blood protein, albumin, globulin, phagocytic activity,
phagocytic index and disease resistance against challenge with pathogenic
bacterial agent Pseudomonas fluorescens. Fish were separated into six
experimental groups of 0% (control),1% garlic, 2%garlic, 1% curcumin, 2%
curcumin and (1% garlic plus 1% curcumin mixed group) fed at 3% body

weight per day.
howed that garlic and curcumin supplementation have
performance compared to control

d group. Total protein and globulin

Results s
significant improvement on growth

except the garlic and curcumin mixe
have significantly increased in all treated groups than control, but both of

total protein and globulin were dropped with increasing the
concentration of either garlic or curcumin. Phagocytic activity and index

were significantly higher in all groups than the control. The mortality rate
after challenging with Pseudomonas fluorescens were 'deCfeased in all
treated groups than the control except the garlic curcumin mixed group.

It could be concluded that inclusions of garlic or curcumin in
Oreochromis niloticus (O. niloticus) diets improve the growth performan.ce
and immunity as was indicated by significant increase .of total protein,
globulin, phagocytic activity and index of phagocytes which enhanced the
resistance of challenged fish to Pseudomonas fluorescens.

Keywords: Curcumin, Garlic, Growth, Immunity, Oreochromis niloticus.
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Introduction

Currently, Egypt is one of the countries
fast. Nile tilapia is the most widely farmed
outbreaks are major problem in aquaculture (Yunxia et al,, o 051) Disea&es
and abuse of disinfectants and antiba;terial have led ' )
resistant bacteria and drug residues in tr
2006).Immune-stimulants are now used to o :
specific defense mechanisms and increasj : Vites of n
aquaculture (Raa1996).

wher.e aquacylpy,, is
Species (F AQ, 20 8rowing

“Protective agent (Pal et al,
dulating, tumor-preventing (Miquel
(Singh et al., 2002). Turmeric is used
and acidity (Jyothi et al, 2003 and

antibacteria] activity
inﬂammation

to disease control by enhancing gg)e

; veral fish sych as rohu (S tika et al, 2000)
1d o u (Swagatika

goldfish (Harikrigpy, aram, 2008; Harikrishnan et al, 2009
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The present.sttfdy was conducted to investigate the effects of garlic
and/jor curcumin in fish diet on growth performance, serum proteins
phagocytic assay and disease resistance against challenge with,

Ppseudomonas fluorescenns.

Material and Methods

Experimental Fish

A total of 120 apparently healthy O. niloticus with average body weight

of 60 + 5g/fish were obtained from a private fish farm at Kafr El-Sheikh
governorate. Fish were transported a live to the laboratory of Animal
health research institute at Kafr El-Sheikh. Fish were kept in glass aquaria
(90 x 45 x 45 cm). These aquaria supplied with chlorine free tap water
according to (Innes 1966). The aquaria were continuously aerated by
electric pump and held at 25 + 2'C and half of the water were changed
daily. Fish was acclimatized for one week and during the acclimatization
fish fed on the basal diet only.

Feeding diets and experimental design

The diets were formulated according to N.R.C. (1993) after chemical
analysis of Sun dried garlic powder and Curucuma longa powder used in
experiment according to the Association of official Analytical chemists
(1984) (Table 1 and 2). Fish were randomly divided to six groups received
the prepared pelleted experimental diet according to the experimental
design (Table 3). The diet was daily provided at 3% of body weight as
described by Eurell et al. (1978). The daily amount of food was offered on
fwo occasions over the day (at 9 AM and 12 PM). Feed intake and body
weight of fishes were recorded weekly for measuring growth

performance. Body weight, body weight gain and feed conversion ratio
were calculated according to Vohra; Roudybush (1971); Castell and Tiews

(1980); Tacon (1987), respectively.

Table 1. Chemical analysis of feed additives used in experimental diet

Dry Matter | Moisture Crude Protein | Energy
Sun dried garlic powder 82.02 111798 14.805 2407.5
Curucuma longa powder 91.50 8.50 995 2078
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Table 2. Physical and chemical composition of the experimental djets
=} S
= S - N + X
° = N £ = A
= 2 & E E - &
g = = = S B
(=] o ] & s — 3
S ilmrang B P E T B R
< g
= - - T R
Sun dried garlic ) 1 £ 1
powder
Curucuma longa 2 ; 2 1 2 1
powder ] _ _
Yellow corm 45.3 445 44.5 I 44.? 445 445
Soybean meal 44% 215 21 TS 20.8 187 187
Glutiné2% 15.7 16 17 16.2 173 | 173 ]
Fish Meal 60% 15 15 15 15 5T Fvayrel
Dicalcium phosphate 2.2 22 22 22 2:2 22
Premix ** 0.3 0.3 0.3 0.3 0.3 0.3
Chemical composition % % % % % 9,
MEKcal/kg | 3004 | 3001 | 3018 | 3001 | 3016 | 3015
Crudeprotein 32 32 32 32.14 32 32
Calcium 13 1.3 1.3 14 14 13
Available phosphorus I U3 02 2.2 03 03
Lysine 1.53 1.52 147 151 1.47 147
— ; 1.17 117 1.17 1.17 1.77 1.17
Methionine + cystine -

** The used premix ( Multivita Co. ) composed of vitamin A 12000000 IU, vitamin Ds
2200000 IU, vitamin E 10000 mg, vitamin Ks 2000 mg, vitamin Bi 1000 mg, vitamin Bz
5000 mg, vitamin Be 1500 mg, vitamin Biz 10 mg, Niacin 30000 mg, Biotin 50 mg, Folic
acid 1000 mg, Pantothenic acid 10000 mg, Iron 30000 mg, Manganese 60000 mg, Copper
4000 mg, Zinc 50000 mg, lodine 1000 mg, Cobalt 100 mg, Selenium 100 mg, calcium
carbonate (CaCOs) carrier to 3000g. ’

Blood collection:

At the end of the experiment, 2ml blood sample/fish via the caudal
vessels were collected from 3 fish from each group of the experiment
according to Hawak et al,, (1965). One ml of blood was collected with
syringe containing anticoagulant (Heparin) and used for phagocytic assay
(Kawahara et al., 1991) and the another ml of blood was used for serum
collection for biochemical determination (Lied et al., 1975). Serum total
protein was determined according to Doumas et al., (1981). Serum
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JJbumin Was determined according to Reinhol i

ik determined by subtract the total serum a]cllalfxlr?l? )f.rgrenmtmtjbbuhn
protein according to Coles (1974) and Khalil (2000). Albumix?/ IcS;niI'n
ratio was determined by devision of serum albumin value 01? seu 5
globulin value according to Saffinaz (2001). i

Challenge test:

At the 7 week ten fish from each group (bacteriologically tested and
determined to be free from bacterial infection) were artificially infected by
s/c injection with 3ml/fish of culture suspension of pathogenic
Pseudomonas fluorescens previously adjusted to 104 Specificity of death was
determined by re-isolation of injected bacteria from freshly dead fish
during the period of observation (one week) according to Soliman (1988).

Statistical analysis:
The data were statistically analyzed according to (SAS, 1987).

Table 3. Applied experimental design according to feed additives level

Group ~ Diet
1 Basal diet (control)

Basal diet contain garlic pz)wder 1%

2

3 Basal diet contain garlic powder 2% >

4 Basal diet contain Curucuma longa powder 1%

5 Basal diet contain Curucuma longa powder 2%

6 Basal diet contain garlic powder 1% plus Curucuma longa powder 1%

Results
The analysis of variance indicated that garlip powder and Cfn'ucun}a
Iongal powder significantly improve live body weight; body weight ga.m
and feed conversion ratio in all treatments except the group fed on diet

contain combined mixture of both garlic and Curucuma longa powder
control (Table 4). Growth performance

st results in group fed on diet contain Curucuma
t contain Curucuma longa

when compared with
measurements showed be

longa powder 1% followed by group fed- die :
powder 2%, group fed on diet contain garlic powder 1% and group fed on
diet contain garlic powder 2%, respectively. Meanwhile the groups fed on

plus Curucuma longa powder1%

diet containing garlic powder 1% :
showed no significant difference when compared with control. The
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examinaﬁon of se
grou
signific
garlic and
phagocytic inde

control (Table 6). Mor

fluorescens were significantl
pt the garlic and curcumin mix

exce

Table 4. Summary of influen
supplementation on growth perf

ps comparing t
antly changed in all
curcumin mixed group

rum revealed si

\ty

gnificant increase in total proteis ;

o the control one but the Albumin /globulinm
Iaﬁo

groups in comparison to control excepy :
the

(Table5). Phagocytic percentage 5

x were signiﬁcantly higher in all treated groups thap th
talities of O. niloticus challenged with Pseudomgp )
as

y lower in all treated groups than the contr

ed group (Table 7).

ce of garlic powder and/or Curcuma longa powder
ormance of Oreochromis niloticus during experimental

period
Group
Growth measurements ™
Control | Garlic1% |Garlic2% |Curcumin1% |Curcumin2% s
Curcuminl%
Cumulative initial body weight a a a a a 3
61.00:0.9] 62.15+0.6{ 62.20+0.8 62.30+0.79 62.20+0.85 62.40+0.81
Cumulative final body weight c b b a b c
88.71+1.2( 96.00+1.0] 93.89+1.1 100.56+1.26 97.00+1.24 89.11£1.36
hed il e e
Cumulative total body gain d b c a b d
28.65:0.5] 34.47+0.5] 32.44:0.6] 38.8310.63 35.44+0.62 27.22:0.67
B s S
Cumulative average F.C.R. a d c e d a
1.60£0.17 1.4120.11 1.48:0.13  1.30:0.12 1.38:0.12 1.72:011
Means within the
same ro i iomni
w of different letters are significantly different at P< 0.05)
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Table 5. Influence of garlic powder and/or Curcuma longa powder supplementation
serum proteins (total protein, Albumin, Globulin and Albumin/Globulin ratio) of e
it Oreochromis niloticus
m Group
Control Garlic1% Garlic1%,
Garlic Curcumini% | Curcumin c“m,mc,-nu;o/
2% 2% X
Total Protein 2 = . : c
536022 | 6.57+0.44 | 5.80%0.52 6.49+0.54 6.08+0.15 5.80+0.27
e
A]bumm C a a a b b,C
2.96+0.09 3.7310.37 | 3.5840.25 3.75+0.44 3.46+0.09 3.16+0.16
"Globulin c a c ab b b
2414013 2.84+0.06 2211046 2.74+0.10 2.63+0.06 2.64+0.12
A/G Ratio c b a b b £
1.23+0.03 1.31+0.10 1.82+0.50 1.3640.11 1,3240.01 1.20+0.01

Table 6.Influence of garlic powder and/or Cure

Means within the same row of different letters are significantly different at (P <TOS)

uma longa powder supplementation on
dex of Oreochromis niloticus

-73-

phagocytic activity and hagocytic in
: : Curcumi Garlic1%+
Control | Garlic1% | Garlic2% | Curcuminl% "'2"‘%’“"‘ A
Phagocytic Activity d b b a a Qe
1517+0.31 | 20.00:0.97 | 20.5020.34 24.33:0.33 24.00£0.26 17172031
Phagocytic Index c b X b a a b
5.1740.31 9.00:0.58 | 8.50+0.34 12.000.26 1 2.17:0.31 6.83:0.31
~ Means within the same row of different letters are signiﬁcantly different at (P <0.05)
Table 7. Influence of garlic powder and/or Curcuma longa powder supplementation
on mortality percent after challenge with Pseudomonas fluorescens
. : Mortality Protected
fedip No. "o | % | No.| %
e Bl
3 100 0 0
 Control s EUEE S
i 0
| Garlic powder 1% T e |8 T S R
. » 10 :
&ﬂ‘_CPOWder 2% /»——6-‘—*‘4 40 ¢ 60
&“Min POder 1% _____________—-——-——-—i—o— 5 = - ; = S
| Curcumin powder2% __———— = el B
%Owtier 1%+ Curcinjggqlvﬂﬁfg}-%——-——i
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Discussion

Natural immune-stimulants are considered Pl'Omising Slies
chemotherapy and vaccines because of their broad Spectrum , cttina-lhves to
effectiveness and eco-friendly measures (Anderson 1992), Vity, o

The present study indicated significant changes in growth pers,
of all O. niloticus garlic or curcumin treated groups in Compar;manw
control. These results are similar to those observed by Nya ar Aon Fo
(2009) in rainbow trout (Oncorhynchusmykiss, Walbaum) feq at 0
1.0g of garlic / 100g of fish feed and Lawhavinit et al, (2011 in.whi
shrimp supplied with 15 g/kg of ethanolic turmeric extract. This re fe
was supported also by those reported by Maniyan et al,, (2009). Sult

It would be beneficial to supplement synthetic curcumin
(salicylcurcumin) along with the aquaculture feed in order to help the fish
to cope with adverse conditions in the environment. This would increase
the survival rate, disease resistance and ultimately the growth rate, The
obtained results are similar also to those obtained by Javande] et al,
(2008). Diet containing the highest garlic meal dosage (2%) had ,
significantly lower daily weight gain in compare to other groups (P<0,0),
It could be concluded that the weight gain reduction in groups fed 2%

dietary garlic meal means that herbal additives have their limitations tog
and needs more investigation.

anaIOgue

The present results illustrated that supplementation of 1% curcumin in
O. niloticus feed improving the growth performance better than the garlic
supplementation. These results disagree with those obtained by Poongodi
et al, (2012) after supplementation of garlic, ginger, turmeric and
fenugreek in diet of Macrobrachiumrosenbergii post larvae which may be
related to the different fish species.

Certain herbal immune-stimulants have been reported to increase total
protein as well as total globulin in fish (Rao et al., 2004). The total protein
as well as total globulin levels were significantly higher in all treated
groups than the control except in garlic 2% group. Similar results were
also obtained after garlic supplementation in the diet of O. miloticus
fingerlings by Shalaby et al., (2006) and Diab et al., (2008).

The level of total protein and globulin decreased with increas'ing in tt:z
concentration of garlic as well as curcumin. This is nearly similar to y
results obtained by Agatha (2012) where the level of total protein droppeé
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with increasing in the concentration of g

arlic. Improv
biochemical parameters  was  glso Provement of sych

P . oObserv p :
supplementation in Mugil cephalus fish (El-Bahr ed after turmeric

Rohu fish (Sahu et al., 2008). The results obtaineacrl1 ciinsil?: ’ i008) nd in
differ from those obtained by Abdelwahab and El-Bahr Pzzgsleznt st:dy
turmeric mixed with seeds of Nigella satiyq and supplemented t)o x Ehe
sea bass fingerlings and resulted in no cha -y

. . ! nges in serum total protein,
albumin or globulin values in the treated groups, this is may be due to
mixing with Nigella sativa and/or the fish Species and fish age.

Phagocytosis 1s a primary, non- specific defense mechanism against

invasion of pathogenic organisms of hosts (Olivier et al., 1988).The
present study showed significant increasing in the phagocytic percentage
as well as phagocytic index in all treated group as compared to the
control. The same results were obtained by Nya and Austin (2009) in
rainbow trout (Orncorhynchusmykiss, Walbaum) fed at 0.5 and 1.0g of garlic
/ 100g of fish feed and Elkamel and Mosaad (2012) in O. niloticus fish
supplied by Nigella sativa and/or Bacillus subtilis.

Inclusion of garlic or curcumin in O. niloticus feeding have positively
impacted the resistance of fish to Pseudomonas fluorescens infection as was
indicated by significantly lower mortality rates of fish challenged by
Pseudomonas fluorescens in comparison to the control but mixing of 1%

- garlic and 1% curcumin give drastic mortality rate. This may be ?ttributed
to presence of antagonism between the two herbs. This point needs
further studies. These results were nearly obtained by Die}b et al (2008)
after challenging garlic supplemented O. niloticus fingerlings by

Pseudomonas fluorescens.
Conclusion . o

It could be concluded that addition of garlic or c.urcurnin m O: nzlo(tiu,;t)ts
diets improve the growth performance and 1n‘1mun1ty as was md.lc.ate le
significant increase of total protein, ‘globul?n, phagocytic aC_tWItZ ;:nt
Index of PhagOCYtes which enhanced the re51stan:§ e Ch;‘uex;gelc:/ lsfroncf)l
Pseudomonas fluorescens. We noticed tITat the low 1etarf}fr_ eve h( o;‘i hér
each of garlic or curcumin powder induced better effects 't an f;the
dietary level or combined mixture of both. So, Comblm.ed mixture 0
two famous traditional medicinal plants need more studies.
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