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Abstract

Laboratory feeding trial was performed for a duration of 90
days in Penaeus monodon post larvae (PL-20) to assess the
growth promoting efficacy of AquaPro, a powdered herbal
supplement of Indian herbs and research Pvt Ltd). AquaPro
was administered along with the basal diet to shrimp at
different concentrations (250, 500, 750 and 1000mg/100g)
and were marked as F1, F2, F3 and F4 diets, respectively. A
control diet (C) lacking AquaPro was also prepared
simultaneously and used. The prepared diets were fed to the
shrimp twice daily at ad libitum for 90 days. The results
indicated that the maximum weight gain of 4.60 + 0.013 g
was recorded in F4 diet fed P. monodon; whereas, a low
weight gain of 2.395 £ 0.014 g was noticed in control diet fed
shrimp. The better feed conversion efficiency (FCE) of 73.60
+ 0.415% and specific growth rate (SGR) of 4.501 £+ 0.17%
were also noticed in F4 diet fed P. monodon when compared
with control diet fed shrimp. The tested biochemical
components in the muscle tissue of P. monodon at the end of
the experimentation showed marked variation among control
and experimental diet fed groups. In conclusion, it is
suggested that P. monodon fed on F4 diet (1.0g
AquaPro/100g basal diet) not only accelerated growth
responses but also influenced the tissue biochemical
constituents.

Keywords: Aqua Pro, SGR, FCE and FCR.
Introduction

Herbal drugs and herbs are having the capability of acting as
growth promoter in addition to offering protective function
against infection. Nowdays, the herbal drugs are also gaining
popularity in aquacultural practices; since they are cost
effective, ecofriendly with nill side effects. Moreover, they
can be also used as a safe alternative to antibiotics that have
potential negative impacts (Govind Pandey et al., 2012). Even
though, hormones have a positive role in growth of prawns
their application in aquacultural practices cannot be
encouraged due to their residual effects in the cultured
organisms (Sambhu and Jayaprakas, 2001). People at global

level; have realized the ill effects of antibiotics and are now
interested in using natural products (Fanci, 1993). More than
80% of the world’s population depends on traditional
medicine for their health care (Diallo et al., 1999). Further, it
was reported that herbal extracts have active principles and
also possess antioxidant and anti microbial activities (Kotiya
Anil et al., 2011; Prasad and Variyar, 1993). Herbal extracts
can be administered orally but its effectiveness depends upon
the use of correct dosage and hence dose optimization is
essential (Yin et al., 2006). Because of its antioxidant and
antimicrobial activities herbal extracts are widely used as the
supplementary feed additive in aquaculture system to enhance
disease resistance as well as to promote growth. As growth
promoters, even at a very low concentration herbal extracts
enhanced feed utilization efficiency (Viola and Aricli, 1987).
The growth promoting properties of herbal extract mixture
has also been reported by several authors (Citarasu et al.,
2003; Immanuel et al., 2004; Michael Babu et al., 2008;
Venketramalingam et al., 2007). Hence, the present
investigation has been performed to test the growth
promoting capability of AquaPro in P. monodon indoor
culture system.

Materials and Methods
Collection of P. monodon post larvae

P. monodon post larvae (PL-20) were obtained from the
commercial hatchery and they were transported carefully to
the laboratory in oxygenated polythene bag with least
disturbance. Then the Post larvae were acclimatized in one
tonne capacity FRP tank provided with well aerated seawater
at 25ppt salinity. The PL were fed on starter feed regularly
(CP Nova) for a duration of 10days. The well acclimatized
larvae were then used for experimentation.

AquaPro

AquaPro premix is a herbal feed supplement that was
formulated and developed by Indian herbs research and
supply co Itd, Saharanpur, Uttar Pradesh. It contained natural
herbs without any chemical additives and so it was tested in
shrimp culture system.
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Experimental design

Healthy P. monodon post larvae selected from the stock tank
were segregated into five groups, each group consisting of 20
individuals and they were reared in 100l capacity glass tanks
at 25ppt salinity. The entire experiment was performed in
triplicates for a duration of 90 days. One group served as the
control whereas, the rest of the four groups served as the
experimental (F1-F4). During experimentation, shrimp larvae
were fed regularly on respective control and experimental
diets at the rate of 2 times per day at ad libitum. The control
diet contained basal diet and lack AquaPro; whereas, the
experimental diets contained AquaPro at 250mg, 500mg,
750mg and 1000mg, concentrations along with basal diet.

Water quality analysis

During the culture period, water quality parameters were
maintained at a optimum level by providing 50% of water
exchange daily. Temperature was recorded by digital
thermometer whereas; salinity and pH of water sample was
recorded by salinity refractometer (Atago) and digital pH
meter respectively. The dissolved oxygen content and
ammonia were also estimated regularly by following the
standard method of APHA (1995).

Feed formulation and preparation

Feed ingredients mentioned in Table 1 were used for the
preparation of respective control and experimental diets
followed by the method described by Navin chandran et al.,
(2014).

Growth responses
Growth responses were measured during the end (90" day) of

experimental duration and the overall growth performances
were calculated using the formula given below.

Growth (g) = Final weight (g) — Initial weight (g)
Total amount of feed given (g dry weight)

Food Conversion Ratio =

(FCR) Total production of shrimp (g dry weight)

In final weight (g) — In initial weight (g)

Specific Growth Rate X 100
(SGR %) = Experimental period (days)
Where In= natural log.
Wet weight of the fish produced (g)
X 100

Food Coversion Efficiency

(FCE %)= Dry weight of the feed given (g)

Biochemical analysis

Biochemical analysis such as protein, carbohydrate and lipid
were performed in the diet and muscle samples of P.
monodon following the methodology (Lowry et al.,1951;
Roe, 1995; Folch et al., 1957).

Table -1: Quantity of feed ingredients (g/100g dry weight) used for the
preparation of control (C) and experimental diets (F1- F4)

Feed ingredients Type of diet / Amount of feed ingredients

Control F1 F2 F3 F4
Fish meal (g) 47 47 47 47 47
Soya meal (g) 12 12 12 12 12
Ground nut oil cake (g) 25 25 25 25 25
Rice bran (g) 6 6 6 6 6
Tapioca powder (g) 3 3 3 3 3
Seaweed (g) 2 2 2 2 2
Vitamin and mineral (g) 1 1 1 1 1
Cod liver oil (ml) 2 2 2 2 2
Stickon (ml) 2 2 2 2 2
AquaPro (mg) - 250 500 750 1000

Results

Biochemical analysis of diet

In the formulated diets, more or less a uniform biochemical
constituent was maintained. The protein content varied from
36.40 + 0.34 to 36.62 + 0.56% dry weight. Likewise, the
carbohydrate and lipids contents were respectively ranged
between 12.66 + 0.12 to 12.80 = 0.16 % dry weight and 7.20
+0.05to 7.40 + 0.06 % dry weight (Table 2).

Table -2: Biochemical composition (% dry weight) in diet of P.
monodon fed on control (C) and AquaPro added experimental
diets (F1-F4)

Diets Biochemical constituents (% dry weight)
Protein Carbohydrate Lipid
Control 36.40£0.34 12.724+0.14 7.40 £ 0.06
Fl 36.62£0.42 12.68 £ 0.08 7.36 £0.04
F2 36.45 £ 0.60 12.66+0.12 7.32£0.03
F3 36.62 £ 0.56 12.80+ 0.09 7.26 £ 0.03
F4 36.60 £ 0.66 12.80+0.16 7.20+0.05

Mean + SD is the average of three individual estimates
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Fig.1: Survival (%) of P. menodon fed on control (c) and AquaPro added diets (F1- F4) (Each
value is the Mean + S.D of triplicate analysis)

Water quality parameters
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In culture tanks, the temperature ranged between 32.00 +
0.12°C to 32.00 = 0.16°C in control (C) and experimental
(F1-F4) tanks during the experimentation; whereas, the pH
showed very low fluctuations among treatments i.e. it ranged

content varied between 5.14 + 0.31mg/l and 5.95 + 0.36mg/I
in culture tanks during the experimentation. The ammonia
content was in the range of 0.14 = 0.012 to 0.29 = 0.011mg/I
(Table -3).

from 8.14 + 0.17 to 827 + 0.21 in the control and
experimental tanks, respectively. The salinity of the culture
system was maintained at constant level of 20 + 0.00ppt
throughout the experimentation. The dissolved oxygen

Table -3: Overall water quality parameters recorded in control (c) and experimental tanks (F1- F4) during 90 days of
experimentation

Water quality parameters Control F1 F2 F3 F4
Temperature (°C) 32.00+0.12 32.00+£0.14 32.00+£0.13 32.00+0.14 32.00+£0.16
pH 8.14+0.17 8.21+0.16 8.16 +0.19 8.27+0.21 8.17+0.18
Salinity 20.00 £ 0.00 20.00 £ 0.00 20.00 £ 0.00 20.00 £ 0.00 20.00 £ 0.00
Dissolved oxygen (mg/l) 5.24+0.31 544 +0.21 5.62 +0.32 5.95+0.36 5.14+0.42
NHs (mg/l) 0.21+0.014 0.14 £ 0.012 0.27 £ 0.012 0.24 £ 0.013 0.29 £ 0.011

Mean £ SD is the average of three individual estimates

Table- 4. Overall growth responses of P. monodon fed on control (c) and AquaPro added experimental diets (F1- F4)

Growth parameters Control F1 F2 F3 F4
Average initial weight 0.083 0.080 0.079 0090 0.080
{ g wet weight) +0.003 = 0.002 = 0.003 = 0.004 + 0.002
Average final weight 2.480 2.331 2.670 290 4.680
{ g wet weight) +0.012 =0.013 = 0.017 +=0.014 + 0013
Growth (g wet weight) 2395 2.452 2.391 2810 4.60
+0.014 =0.012 = 0013 =0.014 = 0013
Food consumed (g dry wi) 448 4.13 4.80 4.90 6.23
=0.12 =0.14 =0.13 =0.13 =0.16
SGE. (%) 3.748 3.858 ERS N 3.859 4.501
=0.14 =0.18 =0.14 =0.13 =0.17
ECR 1.870 1.684 1.853 1.744 1359
+0.021 =0.014 =0.010 +=0.019 +0.024
Growth (%) 2861 2.724 2.879 31212 3l
+0.031 =0.042 = 0.036 =0.041 = 0051
FCE (%3) 33.46 337 3397 57.35 73.60
=324 =0.326 =0.414 =0.512 = 0413

Table -5: Biochemical composition (% dry weight) of muscle tissue of P. monodon fed on control (C) and AquaPro added
experimental diets (F1- F4) during the 90" day analysis.

Biochemical constituents (% dry weight)

Experimentation

Protein Carbohydrate Lipid
Control shrimp 41.53+1.02 20.33+0.82 6.24 +0.18
Experimental shrimp (F1) 4414 +1.04 22.14 £ 0.75 6.80 £ 0.24
Experimental shrimp (F2) 46.18 £ 1.07 23.12 +0.63 7.21+0.36
Experimental shrimp(F3) 48.02 + 1.04 23.46+£0.72 8.24+0.32
Experimental shrimp(F4) 48.53+1.03 25.51+0.81 8.94 + 0.36
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Mean + SD is the average of three individual estimates
Overall growth performance of P. monodon

P. monodon fed on diets added with various concentrations of
Aquapro showed variations between experimental diets
concerning growth responses. For instance, the growth ranged
between 2.452 + 0.012g to 2.810 + 0.014 g/ wet weight in F1
to F3 diets and a maximum weight gain of 4.60 = 0.013 g/
wet weight was noticed in F4 diet fed P. monodon. However,
a lower weight gain of 2.395 + 0.014/ wet weight was
attained by control diet fed shrimp. Feed conversion
efficiency gradually increased with the increasing
concentration of AquaPro, but it was very high 73.60 *
0.415% in F4 (1000mg) diet fed group. A better FCR of
1.359 + 0.024 was recorded in F4 diet fed shrimps when
compared to control and other AquaPro treated groups. The
specific growth rate showed minimum variation between
control and F1-F3 treated groups and it was between 3.748 £
0.14 to 3.911 £ 0.14%; Whereas, it was high 4.5.1 £ 0.17% in
F4 diet fed shrimp (Table 4).

Biochemical analysis in muscle tissue of P. monodon

Biochemical analysis recorded in the muscle tissue of P.
monodon showed variations among control and AquaPro
added diets as shown in Table 5. The protein content in the
muscle tissue of control diet fed P. monodon was 41.53 +
1.02% dry wt; whereas, in AquaPro treated groups, (F1-F4) it
ranged from 44.14 + 1.04 to 48.53 + 1.03% dry weight with a
maximum value recorded in F4 diet fed shrimp. Similar trend
was also recorded for carbohydrate and lipid contents. For
instance, control diet fed shrimp displayed low carbohydrate
and lipid contents of 20.33 £ 0.82% dry weight and 6.24 +
0.18% dry weight respectively. But in AquaPro (F1-F4)
added diets fed shrimp the carbohydrate content ranged
between 22.14 + 0.75% to 25.51 + 0.81% and the lipid
content ranged from 6.80 + 0.24% to 8.94 + 0.36%
respectively with a maximum value registered by F4 diet fed
shrimps.

Survival analysis

Survival of P. monodon fed on control and AquaPro treated
shrimps (F1-F4) showed minimum variation and it ranged
from 84.00 £ 1.72% to 87.00 + 1.84% as depicted in Fig 1.

Discussion

The results of the present study inferred that AquaPro at a
concentration of 1000mg/100g obviously increased the
growth performance in P. monodon. A linear increase in
growth of P. monodon was recorded with the raise in
concentration of AquaPro in the diet. Hiam EIl — Desouky et
al. (2012) reported that Macrobrachium rosenbergii fed on
different doses of zingiber officinalis and cyanodon dactylon

showed a significant increase in specific growth rate (SGR)
and food conversion ratio (FCR) when compared to control
diet fed groups. Further, Wu et al. (1998) reported that
chinese herbal medicine supplemented along with grass carp
diet promoted a better weight gain, feed conversion efficiency
and specific growth rate. Also in consistence with the above
studies, P. monodon fed on AquaPro at a concentration of 1%
showed a significant increase in SGR and FCR i.e. 4,501 +
0.17% and 1.359 £ 0.024 respectively.

Keshwanth and Jayaram (1998) reported that prawn post
larvae fed on nurtipro aqua significantly increased growth and
final average weight. Kotiya Anil et al. (2011) also reported
that plant extracts have tremendous role in improving the
aquatic animal’s growth. Earlier studies have also
demonstrated the growth promoting capability of herbal
products in fishes (Shadakshari, 1993; Unnikrishnan, 1995
and Jayaprakash and Euphrasia, 1997). Parallel to the above
findings in the present study AquaPro fed on F4 diet
displayed a maximum weight gain of 4.60 £ 0.013g wet
weight. In correlation with this result, Seung — cheol et al.
(2007) reported that addition of different herbal extracts led to
elevated growth performance in red Seabream Pagrus major.
Citarasu et al. (1998) concluded that P. indicus post larvae
fed on herbal products stressol | and Il resulted in an
increased survival and growth but in our present investigation
P. monodon post larvae fed on control and AquaPro treated
groups did not show much variation with respect to survival
but the growth performance alone showed variation.

Feed conversion efficiency (FCE) is an important factor
indicating food utilization (Jayaprakash and Euphrasia, 1997).
In the present investigation FCE was higher 73.60 + 0.415%
in F4 diet fed shrimp and a comparatively lower FCE of
53.46 + 0.324% was registered in control diet fed P.
monodon. Herbs may be incorporated along with diets as a
mixture or as an individual supplement (Czeh et al., 2009).
Herbs have a promising role in aquaculture and many reports
are available regarding their growth promoting potential in
fishes (Direkbusarakom, 2004; Sasmal et al., 2005). The
positive role of AquaPro in improving growth performance in
P. monodon can be correlated to NutiPro-aqua which is a
soya based herbal growth promoter that enhanced the
digestive enzyme activity and finally led to the improved
growth performance in  Macrobrachium rosenbergii
(Keshawanth and Jayaram, 2000). Similar reports were
shown by Shadakshari (1993) and Jayaprakash and Euphrasia
(1997) on livol (IHF-1000) that consisted of a consortium of
different plant ingredients, which were significantly increased
the digestion and led to a better production in cultivable
fishes.

Dada and Olughemi (2013) reported that Clarias gariepinus
fingerlings treated on commercial feed additives AquaPro and
Aquabooster led to a better growth performance. Labeo rohita
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fed on diet containing Immuplus, a polyherbal formulation
enhanced the growth, total protein and globulin (Kumari et
al., 2007). Likewise, in the present study P. monodon fed on
AquaPro a herbal supplement showed enhancement in tested
biochemical components. Accordingly, the protein content in
the muscle tissue was higher in F4 diet fed P. monodon 48.53
+ 1.03% dry weight during the 90™; whereas, in control diet
fed P. monodon it was low i.e. 41.53 + 1.02% dry weight.
However, in the other AquaPro treated groups (F1-F3) the
muscle protein content was higher and it ranged from 44.14 +
1.04 to 48.02 + 1.04% dry weight when compared to control
diet. The carbohydrate and lipid contents also showed a
similar variation. Accordingly, in control diet fed P. monodon
it was 20.33 £ 0.82% dry weight and 6.24 + 0.24% dry weight
respectively; whereas, in (F1-F4) treated groups it ranged
from 22.14 £ 0.75 to 25.51 £ 0.81% dry weight and 6.80 +
0.24 to 8.94 £ 0.36% dry weight respectively with a
maximum value attained by F4 diet fed shrimp. Further
investigation is warranted in optimizing the dose of AquaPro
that will promote both the growth performance and immune
enhancement in shrimps.

Acknowledgement

The authors are thankful to the Indian Herbs and Supply Co
LTD, Saharanpur, Uttar Pradesh for their necessary help and
also to the University Grants Commission (UGC), New
Delhi, Govt. of India, for its financial support in the form of
Special Assistance Programme (SAP) [UGC no: F.324/2012
(SAPII) dtd. October, 2012].

References

APHA, 1995. Standard methods for examination of water and
wastewater, American Public Health Association, 23 - 89.
Citarasu, T., Immanuel, G. and Marian, M.P. 1998. Effects
of feeding Artemia enriched with stresstol and cod liver oil
on growth and stress resistance in the Indian white
shrimp Penaeus indicus post larvae. Asian Fisheries Science,
12: 65-75.

Citarasu, T., Venket Ramalingam, K., Raja Jeya Sekar, R.,
Micheal Babu, M. and Marian, M.P. 2003. Influence of the
antibacterial  herbs, Solanum trilobatum, Andrographis
paniculata and Psoralea corylifolia on the survival, growth
and bacterial load of Penaeus monodon post larvae.
Aquaculture International, 11: 583-595.

Czech, A., Kowalczuk, E. and Grela, E.R. 2009. The effect of
an herbal extract used in pig fattening on the animals
performance and blood components. Annales Universitatis
Mariae Curie-Skfodowska, 27: 25 -33.

Dada, A.A. and Olugbem, B.D. 2013. Dietary effects of two
commercial feed additives on growth performance and body
composition of African catfish Clarias gariepinus fingerlings.
African Journal of Food Science, 7(9): 325-328.

Diallo, D., Hveem, B., Mahmoud, M.A., Betge, G., Paulsen,
B.S. and Maiga, A. 1999. An ethnobotanical survey of herbal
drugs of Gourma district, Mali. Pharmaceutical Biology, 37:
80-91.

Direkbusarakom, S. 2004. Application of medicinal herbs to
aquaculture in Asia. Walailak
Journal of Science and Technology, 1: 7 - 14.

Fanci, R., Leoni, F., Bosi, A., Guidi, S., Ciolli, S., Longo,
G., Donnini, E. and Rossi Ferrini, P. 1993. Chemoprophylaxis
of bacterial infections in granulocytopenic patients with
ciprofloxacin vs ciprofloxacin plus amoxicillin. Journal of
Chemotherapy (Florence, Italy), 5(2): 119-123.

Folch, J., Lees, M. and Stanley, G.H.S. 1957. A simple
method for the isolation and purification of total lipides from
animal tissues. The Journal of Biological Chemistry, 226:
497-5009.

Govind Pandey, Madhuri Sharma and Mandloi, A.K. 2012.
Medicinal plants useful in fish diseases. Plant Archives,
12(1): 1-4.

Hiam EI-Desouky, Amel EIl-Asely, Shaheen, A.A. and
Abbass, A. 2012. Effects of Zingiber officinalis and
Cyanodon dactylon on the growth performance and immune
parameters of Macrobrachium rosenbergii. World Journal of
Fish and Marine Sciences,4 (3): 301-307.

Immanuel, G., Palavesam, A., Sivaram, V. and Marian,
M.P. 2004. Feeding trashfish Odonus niger lipid enriched
Artemia nauplii on growth, stress resistance and HUFA
requirements of Penaeus monodon postlarvae. Aquaculture,
237:1- 4.

Jayaprakas, V. and Euphrasia, J. 1997. Growth responses of
Indian major Carp Cirrhinus mrigala to Livol (IHF-1000) -
an Herbal Product. Proceedings of Indian National Science
Academy, Bangalore, India.

Keshavanth, P. and Jayaram, K.E. 1998. “Growth response of
The giant freshwater Prawn, Macrobachium rosenbergii To
feed additive, Nutripro-aqua”. The 5th Asian Fisheries
Forum, Book of Abstracts, Fisheries and Food Security
Beyond the year 2000, Thailand, 102.

Kotiya Anil, S., Gunalan Balakrishanan, Jetani Kanji, L.,
Solanki Jitesh, B. and Ramchandran Kumaran, 2011.
Comparison of Penaeus monodon (Crustacea, Penaeidae)
growth between commercial feed vs commercial shrimp feed
supplemented with Kappaphycus alvarezii (Rhodophyta,
Solieriaceae)  seaweedsap.  Aquaculture,  Aquarium,
Conservation & Legislation. International Journal of the
Bioflux Society, 4: 3.

Kumari, J., Sahoo, P.K. and Giri, S.S. 2007. Effect of
polyherbal formulation ‘Immuplus’ on immunity and disease
resistance of Indian major carp, Labeo rohita at different
stages of growth. Indian Journal of Experimental Biology, 45:
291- 298.

Lowry, O. H., Rosebrough, N.J., Farr, A.L. and Randal, R.J.
1951. Protein measurement with Folin-Phenol reagent.
Journal of Biological Chemistry, 193: 265 - 275.

ﬁﬂ@ 2016 GTRP Reserved. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by-nd/3.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is

properly cited.



Article ID: ijbt151216101 J @ﬁ_

Int. J. Biol. Technology ISSN: 0946 - 4313 (Print

Michael Babu, M., Sivaram, V., Immanuel, G., Citarasu, T.
and Punitha, S.M.J. 2008. Effect of herbal enriched
supplementation over the reproductive performance and
larval quality in spent spawner of the tiger shrimp (Penaeus
monodon). Turkish Journal of Fisheries and Aquatic Science,

8: 301 - 307.
NavinChandran, M., lyapparaj, P., Moovendhan, S.,
Ramasubburayan, S., Prakash, R., Immanuel, G.

and Palavesam, A. 2014. Influence of probiotic bacterium
Bacillus cereus isolated from the gut of wild shrimp Penaeus
monodon in turn as a potent growth promoter and immune
enhancer in P. monodon. Fish Shellfish Immunol., 36(1): 38 -
45.

Prasad, S. and Variyur Padhyoy, K.B. 1993. Chemical
investigation of some commonly used spices. Aryavaidyan,
6(4): 262-267.

Roe, J.H. 1955. The determination of sugar in the blood and
spinal fluid with anthrone reagent. Biol.Chem., 335-343.
Sambhu, K. and Jayprakash, V. 2001. Livol (IHF-1000), a
new herbal growth promoter in white prawn Penaeus indicus.
Indian Journal of Marine Sciences, 30 (1): 38 - 43.

Sasmal, D., Babu, C.S. and Abraham, T.J. 2005. Effect of
garlic (Allium sativum) extract on the growth and disease
resistance of Carassius auratus (Linnaeus, 1758). Indian
Journal of Fisheries, 52, 207 - 214.

Seung-Cheol, J., Takaoka, O., Jeong, G.S., Lee, S.W.,
Ishimaru, K., Seoka, M., Takii, K. (2007). Dietary medicinal
herbs improve growth and some nonspecific immunity of red
sea bream Pagrus major. Fisheries Science, 73: 63-69.
Shadakshari, G.S. 1993. Effect of Bioboost forte, Livol and
Amchemin AQ on Growth and Body Composition of
Common Carp Cyprinu carpio (Linn). MFSc Thesis,
University of Agricultural Sciences, Bangalore, India.
Unnikrishnan, G. 1995. Effect of Livol on growth, food
utilization and body composition of the Indian major
carp, Catla catla (Ham.). M.Sc. Dissertation, University of
Kerala, India, 34.

Venketramalingam, K., Christopher, J.G., Citarasu, T.
2007. Zingiber officinalis an herbal appetizer in the tiger
shrimp Penaeus monodon (Fabricius) larviculture.
Aquaculture Nutrition, 13(6): 439 - 443.

Viola, S. and Arieli, T.J. 1987. Non-hormonal growth
promoters for tilapia and carp screening test in cages.
Bamidgeh, 39: 31-38.

Wu, W., Ye, J,, Lu, Q., Wu, H. and Pan, Q. 1998. Studies
on Gynostemma pentaphyllum used as fish feed additives.
Journal of Shanghai Fisheries University, 7: 367 - 370.

Yin, G., Jeney, G., Récz, T., Pao, X. and Jeney, Z. 2006.
Effect of two Chinese herbs (Astragalus radix
and Scutellaria radix) on non-specific immune response of
tilapia, Oreochromis niloticus. Aquaculture, 253: 39-47.

ﬁﬂ@ 2016 GTRP Reserved. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by-nd/3.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.



