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Abstract

Fish is a vital high quality protein necessary for growth and development. It is affected by .l;io/ogi(:'a/ and
chemical substances that jollute the body of water and affects its growth during production. This qﬁen
leads to the use of different antibic tic growth promoters which have residual e[fecl.v. on consumers of ﬁs{r
while sometimes continual or sub-optimal use leads to development of antibiotics resistant pathogens. This
growing concern for antibiotic growth promoters in animal nutrition has elicited the need to s?arch Jor
phytobiotic growth promoting agents. Bitter leaf (Vernonia amygdalina) has been of use as antioxidant and

d the growth enhancing potential of

growth promoter in man and some animals. The study examine
roduction. Two hundred and forty

Vernonia amygdalina leaf powder in Catfish (Clarias gariepinus) p
entified as A. B, C. D, E and I consisting of two

replicates with twenty fishes per replicate in a Completely Randomized Design (CRD). Treatment A serve
as the control, B was administered 1.3ml of known antibiotics (F lorphenicol) and served as positive control
while treatments C, D, E and F were administered 10, 20, 30, and 40g/15litres of water respectively Jor
3hours after which the water was changed. The fishes were fed 3% of their biomass twice daily 800-900 h
and 1500-1600h with Durante feed containing 42% crude protein for the 8 weeks experimental period.
Tiwenty fishes were selected per treatment and blood samples were collected by caudal vessels puncture
into bijou botiles containing ethylene diamine telracelic acid (EDTA) as anticoagulant. The result
indicated that feed intake, condition factor, mean final weight, protein efficiency ratio and weight guin
were significantly higher (p<0.03) in treatments B, C, D, E F than the control (4). However, feed
comversion ratio, initial weight, specific growth rate and survival percentage were not significantly
different (p>0.05), though it numerically increase with the treatments. Red blood cell (RBC) and
haemoglobin (Hb) concentration were significantly higher (p<0.05) than the conirol, while the test
substance did not significantly affect other hematological parameters measured. The water quality
parameters such as pH, hardness. dissolved Oxvgen and Nitrate was within the recommended range and

not significantly affected. Vernonia amygdalina could be used in improving fish growth and the '

40g/13litres of water for 3hours was the best.
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With us, is mos
ish fa most popular
arme
gariep, 'S and  consumers, C

mus co
Value iy \,(L’::I,n,,]”(:; ‘|L\f-r" good commercial
noted  (hay farming arkets {3). It has been
Without the availabi| IS hz{ﬂ”} imaginable
Disease cayseq h\(.‘;’t'\ of fish seed (4).
continues to be a m elminthes in-livestock
X 1ajor productivity constraint
With various attempts at control with 1l £
antj- ht)mmlhg 5 é rol with the use o
product ity (s 6 antibiotics to increase
and 42).
SI:I‘IYI[(;/,~’-M”M amygdalina (VA) is a shrub or
al cc that grows throughout tropical
Aftica. It is popularly called bitter leaf because
ol 1ts abundant bitter principles (7). The leaves
contam a  considerable amount of anti-
hutritional factors like high level of tannic acid
and saponin (8), high cyanide (60.Img 100-1g
Dry matter, DM) and tannin content (40.6mg
100-Tg DM) in young leaves than older ones
(9).  Proximate composition of Vernonia
amygdalina leal meal (VALM) shows a
chemical composition of 527.83 ME kcal/ kg,
86.40% DM, 21.50% CP, 10% CF, 6.80%
EE. 11.05% Ash, and the result on mineral
composition indicate that V. amygdalina has
3.85% Calcium, 0.40% Magnesium, 0.03%
Phosphorus , 0.006% Iron, 0.33% Potassium
and 0.05% Sodium (10). Research has also
shown that V. amygdalina have some
beneficial effec’s in disease management of
poultry (11), such as anti-coccidiosis, anti-
bacterial and anti-parasitic (12, 9); as an anti-
oxidant (8) «nd as a growth promoter

enhancing the gastro intestinal enzymes thus
increasing feed conversion efficiency (13, 41).
It has also been reported to contain alkaloid,

el al

carbohydrate, tannin, saponin, flavanoids and
(14) and has active

non cyanogenic glycosides (

antimicrobial activity (15). V. amy
many hc

cheap and readily available in 1
gardens in Nigeria. Given the antioxidant ar
growth promoting properties of V. amygdalina
The objective of the study was to determine
the antioxidant/ growth promoting effect
amygdalina in comparison with a synthetic
(Florphenicol) used

nf
¥

antibiotics in Fish

production

Materials and Methods
Preparation of Vernonia amygdalina powder

The experiment was conducted at
the small animal unit of the Biotechnology
Laboratory of the Faculty of Agriculture,
University of Ilorin, Nigeria. Fresh leaves of
Vernonia amygdalina was obtainced from the
University garden, washed. air-dried for four
days and ground into powder using a food
blender (Starlite, Model No: SL-999 CHINA)

Sourcing of Juvenile catfish (Clarias

gariepinus) ' i
The juvenile catfish was purchased at

Madester farms in Offa, Kwara State, Nigeria
A total of 2400 Juvenilc catfishes were used
for this experiment. Two hundred juvenile
fishes were stocked into twelve 600 litre
plastic tanks. The total and average initial
weights of the fish were 9800.0g and 4.08
0.1g. respectively. They were randomly
assigned to the treatments tanks and allowed a
72hours period to acclimatize during which
they were given a 2mm sizec commercial feed
(Durante®) twice daily and their water changed
daily for the first two weeks and subsequently
after three days to disallow pollution by V.

amygdalina leaf powder.

Experimental design
The catfish were randomly assigned to six

antibiotics/phytobiotics treatments A, B, C, D.
E and F. The treatments were the control A

!
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Oml), B (150m|

Vernonia Florphenicol), C (100g

Vernonia Z:;iizz;:xu ool L
Vernonia amygdali ¢ pawien) & CU08
Vernonia (ullyérzda/ ol iy i}“d 3 (doo‘g
amygdalina V8 ’a I{Ia powdf:r). The Vernonia
distilled w powder were dissolved in 150ml

2 ater prior to application on a weekly

b(iS.lS and are left in water for 3 hours after
\_vhxch the fish tank water was changed. The
fishes were fed 3% of their body weight twice
(félil_\' at 8.00-9.00 h and 15.00-16.00h. Durante
feed of 2mm size containing 42% crude
protein was purchased to feed the catfish for
the cxperimental period that lasted for 8 weeks
period. Water quality was closely monitored
and water was changed daily for the first two
weeks and later cvery three days.

Data collection

The growth parameters were calculated
following the method described by Bagenal
(16).
Data on the following performance indices was
collected on a weekly basis. The weight gain
was obtained by subtracting final average
weight from the initial average weight. The
specific growth rate (SGR) was obtained by
using this formula -
SGR=100 log final body weight -

loginitial body weigh: over auration of exp

Feed conversion ratio=
Fged consumed
Mean weight gatn by fish
Weight gain by fish
Protein intake

Mean weight gain (MWG) = (W.5ub 2) -
(W.Sub 1)

where W. Sub. 2 is initial weight (g) of fish
and W. Sub. 1 is the final weight (g) of fish.

Protein efficiency ratio =

100W
L3

Condition factor (K) =

¢ MEV (13) =

determir
water ir
bottle o
alkaline
added. 1
to a «
: ~accordin
*and lzev

where W is the final mean body weight (g) and
L is the mean standard length (cm)

Survival rate (SR) =

Inicial mnumber of fish stocked=Mortality x 100

Initial number of fish

The haematological indices: Twenty fishes

were selected per treatment and blood samples Statistic

were collected by caudal vessels puncture into The
ethylene diamine tetracetic acid (EDTA) candomi
bottles for the determination of the packed cell el (4
volume, haemoglobin,” red blood cell, white Model
blood cell,  lymphocytes, neutrophils, s oftvars
eosinophils, and basophils following standard 4 Sonsider
methods as described by Rainza-paiva el al, /by Dunc
(17). i .

Mean erythrocyte haemoglobin Results
concentration (MEHC), mean erythrocyte The
haemoglobin (MEH) and mean erythrocyte i experim
volume: (MEV) were calculated from the 8. 95
equations given by Blaxhall and Daisley (18) There w

- the grov
lobin, g% ¢
MEHC (%) = —f 2282 x 100 (8- (Table-)
Haematocrit 3t ¢ “fncan it
in vin, g%
MEH (g)= Hasmoglobin, g% o

Erychrocyte count,psr/ L

Hasmatocrit, 3% T
Erythrocyte count,per/ L ‘

Water quality test
Water quality parameters were measured

on weekly basis. Water quality parameter
measured  includes  water pH,  water
temperature, nitrite, total hardness and
dissolved oxygen. Water pH was determined
using pH micrometer. Total hardness “was
determined using direct titration method .in
which 100ml of the water sample was buffered
into Sml of Ammoniacal buffer which was
then titrated against 0.01M EDTA. Hardness
was determined using 0.01M EDTA, buffer
Erichrome and dissolved oxygen ‘was
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letermined by nimas:

Water H]HL()] :;fc p}'Pcnmq 20ml of the

bottle of Mnecl 1’((‘l(|\¢111|cn-] Oxygen demand

alkaline iodide s olution, follow by Sml of
tde solution, 10m| of HCI solution

added, T} ;
- 1 N¢ precipitate ¢
atc was titrat i
a o : ated with 0.05
colourless solution at ith 0.05m

sample

'
to

according to | the end point
) & 1¢ methods of Ba ;
( A agends a
ind Izey bigie (16, 25 and 32) B PR

Statistical Analysis

The svsact A
Viidon ¢ experiment followed a completely
Wikire "”/Cd design (CRD). The data obtained
\h‘dnldl\.lly'/,C(] by the Generalized Linear
i “ el procedures of SAS Version 9.2
softwar o
. ‘;‘C' (].()), Means differences were
[k nsidered significant at p<0.05 and separated
)y Duncan multiple range test (20).

Results and Discussion

The total and average weight of the
experimental fish at the end of the experiment
was 25.43kg and 10.60 £0.8¢ respectively.
ences (p<0.05) in

There were significant differ
g the treatments

the growth parameters amon
(Table 1). The feed intake, condition factor,
mean final weight, protein efficiency ratio and
weight gain were significantly (p<0.05) higher
in treatments B. C, D, E, F than the control
(A). However, feed conversion ratio, initial
weight, specific growth rate and survival
percentage were not significantly different
(p>0.05), though it numerically increase with
The potency of Vernonia
amygdalina  powder treated samples could
have resulted from various phytochemicals
the leaves. (21) reported the
potent antioxidants such as
Stigmastane-

the trcatments.

present  in

presence  of
ascorbic acid and carotenoids.
type saponins such as vernoniosides Al, A2,
A3, A4, B2, BX (22),C, D and E (15) have
been reported, with the A-series responsible
for the bitter taste. Other phytochemicals
reported in the leaves include sesquiterpene
lactones such as vernolide, vernodalol (8),

vernolepin, vernodalin and hvdroxyvernolide

f

(15), flavonoids- luteolin, luteolin  7-0-1
glucoroniside and luteolin 7-O-B glucoside
23), terpenes, coumarins, phenolic acids,

lignans, xanthones and anthraquinones (24)
and other bioactive peptides called edotides
(25). These phytochemicals which may work
singly or syncrgi;ticnlly are believed to be
the plethora of bio-activities
Jant. Stimulation of higher
better feed efficiency
The protein efficiency
th promoting

f

responsible for
possessed by the p
growth rates promote
and carcass quality.

ratio (PER) of a diet is its grow
value and is a good indication of the quality o
the feed and response of the animals to It (26)
There is a direct relationship between growth
rate and productive life; the higher growth
better feed efficiency and
The PER was observed to
ase within the V. an gdalina
when compared with the
amgdalina and

rates promote
carcass quality.
significantly incre
treated groups

control.  Vernonia
antibiotics significantly increased the protein
efficiency ratio, feed intake and weight gain of
the fish in comparison with the control. This is
in agrecment with the work of various
researchers that the introduction of Nigella
sativa, Hibiscus sabdariffa, Allium satva and

Chloramphenicol 0 oO. niloticus, €
broiler chickens and cockerel

tively causcd increased fecd
fficiency ratio (27,28, 29).
he report of (11)

the

gcl/‘iupim/.s‘,
chickens respcc
intake and protein ¢
Though this was contrary tot
that supplementation of V. amygdalina leal

meal cause a significantly decreasc feed intake
and growth rate in birds which might be as a
result of depressed feed intake at high
inclusion level because of the bitter taste.

The water quality parameters as S€en
Table 2 were closely monitored and within the
standard required for fish farming by the Food
and Agriculture Organization (39). This also
agrees with the work of (31) on the
ccotoxicological effects of pharmaceuticals
(Antibiotics and Antiparasiticides) on  the
cnvironment.

in
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Hrocesses, which include
metal-chelating

ts by three main f
transition
qucnching capacity

39)

Haematological parameters (Table 3) are effec
for the evaluation of one Or
/husbandry stressors activities, singlet-oxygen
ement is an and free radical scavenging

fish culture. The presence of antioxidants S
¢, and carotenoids in the leaf powder

fish to withstand stress and sustain

capacity (40).

more

activity (38,
uch as asco
- help the
its growth

routinely  used
Ph)’siological environment
L _ﬁShCS (17). Good pond manag
cffective way of reducing stress in
The change in blood characteristics of
is often caused by stress due to
exposure 1o environmental pollutants, and
pathogens in capture fisheries (32, 33)- It is

also necessary in monitoring feed toxicity
constituents that affect the

gariepinus
pplication
rygzla/ina |
¢ more effective
enhancing

eaf powder and

Conclusion and A
than

I. Vernonia an

the antibiotics wer
atrol in

Cspccially with feed
formation of blood in culture fisheries (34). All
physiological parameters measured  were the untreated  cOr
within the recommended physiological ranges growth capacity, although V.‘am)/gc/a/mn
reported for C. gariepinus (35, 36, 37). There was not signiﬁcaml_v effective than the
crease in haemoglobin (Hb) antibiotics used.
2. The inclusion up o the 400g/150litres of

d to replace synthetic

was significant in
in fish culturing

across the treatmen

the lowest and

the highest, though t growth

jed range. The Hb range without ar
3. More studies S

ater can be use
promoter
ny deleterious effect.

hould be done with

ts with the control having
W,

the antibiotics treatment
hey were all

recording

within the recommenc
in the V. amygdalina treatment were quite high
and can be related to large anacrobic increase doscs and the mechanism of its
metabolism capacity of the fish. Phenolic effect in the fish body.
their growth promoting

compounds  exert

Table 1: Effect of Vernonia amygdalina Jeaf powder on growth performance of Clarias

oariepinis

Parameters A B E
0.91° 1.212 1.132 1.102 : : .
0.05 0.05 0.80

Fifg .

FCR/g 0.05 0.05 0.05 0.06

PER 8.63° 12.25° 10.632 10.692 10.742 10.722 0.74
K 0.87° 1.54 1272 1.292 1.27° 1.282 0.19
MIWig 8.28 8.30 8.00 7.83 8.30 8.03 0.40
MFWIig 18.16° 25.13¢ 21.842 21.97° 22,058 22,032 2.07
WGlg 13.75° 16.83° -13.842 14.15 13.75° 14,002 2.05
SGRIg 0.61 1.39 0.78 0.80 0.78 0.85 0.32
Survival 96.00 98.00 98.00 98.00 98.00 98.00

ercentage

Where FI — feed inta
MIW - mean initial weight, MF
a.b _ means having different sup

ersion raFio. PER — protein efficiency ratio, K - condition factor,
final weight, WG — weight gain, and SGR - specific growth rate.
ignificantly different (p<0.05)

ke, FCR — feed conv
W —mean
erscript along the same row are s
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lable 2: Effect of Vernoni
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: IINIIK “'I'”l:’rf'”lli 75 ina le lf[.;\,r]({ an water 1,.,|‘1 par ' 171
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ers - o -
a. o] C n = F
1 — : L
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[able 3: , t~agv indices  Claria
L Effect of Vernonia amygdalina leaf powder on haematology 17 lices
gariepinus
Parameters A B ~ D E - ¢ SEWV
C
A —T, = I T - ,
L9 Ll .9 L IV b ¢ F
ar 40 NN a Nk = )
e e fs
5.40 3.99 o 7 g
A4 OF A4 40 0 (
21.9¢ 1.1V s
‘ 34.8C 24 .74 oU
. A fl) 55 00 61.00 651.00 58
with 8 weC (10 1 70 17 75 11.18 1
14.70 17.75 |
n of its 4 £ 0 69 00 71.0( )
L0z B> i ymphocytes (% 64.00 65.00 s a': nr n 4(
¥ . p AN B g 50 33.00 )
% 0) 30.50 33.00 71, - ;4 g -
! Eosinophils (%) 1.00 1.50 oV 00
hsinophils (7o) by :
4 Basophils (%) 0 0 v U
i 7 —— e e "RBC ————=7-4 cell, MC N AEan
! here PC Packed Cell Volume, Hb - Hacn‘,v);_n()bm, RBC Red Blood Cell, MCH vica
4 ~ ae 1ot ~~mcentration, M “V Moear
Clarias ; i Haemoglobin, MCHC - Mean (,().rput.uulizr Haemoglobin Concentration, ICV ic
3 muscular Yolume ind WBC — White Blood Cell;
' 1 tefnrent (DX 5
e different superscript along the same row are sl;;nMrc(’mIl} different (p<0 05)
A Ay
e i

ivI

mean h
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