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Abstract

The role of Aloe vera as fish diet supplement on growth and metabolism of Labeo rohita was evaluated.
For this purpose six graded levels {0(D1), 100(D2), 200(D3), 400(D4), 600(D5) and 800(D6) g/kg)} of
Aloe vera pulp were mixed in basal diet and fed (@ 4% of body weight per day) to experimental fish for
a total period of 60 days. The supplementation of Aloe vera had significant impact on fish growth. The
highest weight gain (60.410+0.996g), percent weight gain (275.700+14.683%), SGR (2.203+0.066%)
and GCE (0.579+0.011) were recorded in D4. The fishes fed with D4 have also indicated better food
utilization with lesser food conservation ratio (FCR) i.e. 1.726+0.032 as compared to other treatments.
Similarly, the higher value of Amylase activity (27.480+0.068), Protease (28.456+0.255) and Lipase
(0.6333£0.015) were also recorded in Ds. Therefore, it can be concluded that Aloe vera @400g/kg diet
had significant role in improving rohu growth and metabolism.
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I ntroduction

Aquaculture, the fastest growing food producing sector is perceived as having the greatest
potential to meet the growing demand for aquatic food [1l. World aquaculture production is
likely to grow continuously but at slow rate than the present growth rate ['l. World production
attained another all-time high of 158.0 million tons out of which aquaculture contributes about
66.6 million tons [!1. Global trend of aquaculture development is gaining importance in total
fish supply which has remained uninterrupted. Farmed food fishes contributed a record 42.2%
of the total 158.0 million tons produced (both capture and culture) which is much higher than
13.4% in 1990 and 25.7% in 2000, Asia as a whole has been producing more farmed fish
than wild catch since 2008. Asia’s share in global aquaculture production has reached 89% ['l.
To achieve the higher growth of culture fish especially carps. Supplementary feed have been
suggested as critical input. However, the cost of production is significantly higher with
supplementary feeding as the cost of input is more than 65-70% as feed [?!. Considering, this
aspect several feed additives have been tested to enhance fish growth and reduce the cost of
feed from this point of view herbs are of paramount importance as fish feed additives [*!. The
herbs are not only safe for consumers but also widely available throughout Asia and they also
have a significant role in aquaculture. The inclusion of herbal feed supplements often provides
cooperative action to various physiological functions 1.

Aloe vera, plant of the lily family in warm and frost-free climates, has been known for
centuries as a potent medicinal plant according the “folk medicines” of cultures around the
world Pl Any Aloe vera liquid product, whether called gel, juice or whole leaf extract,
comprises the fluid obtained by breaking up the structure of the Aloe leaf and separating off
the solid residues to leave a more or less clear solution 1. Beneficial effects of Aloe vera in
human and laboratory animals are contributed to the promotion of immune system; anti-
inflammatory, pro-healing, gastrointestinal, antidiabetic and anti-arthritic effects [*. However,
there is limited information available on the immunostimulatory, anti-toxicity and growth
effects of Aloe in fish ¥]. Considering the medicinal importance of Aloe vera the present study
was designed to investigate the effect of Aloe vera on growth and metabolism of Labeo rohita
(Hamilton, 1822) fingerlings.
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Materials and M ethods

Experimental fish: The Indian Major Carp, L. rohita was
selected for the present study. The healthy fingerling
(24.0£1.5g) of this fish were procured from Aquaculture
Research and Seed Unit DOR, MPUAT, Udaipur.

Experimental diet supplement: For the present study Aloe
vera was chosen as feed supplement to evaluate its effect on
rohu growth and metabolism.

Experiment setup: The experiment was conducted during
March-April, 2017 at Aquaculture Research and Seed Unit
Directorate of Research, MPUAT, Udaipur (Rajasthan). A
total 180 numbers of L. rohita (24.0+1.5g) fingerlings were
obtained from university fish seed production unit and
acclimatized for 3 days under laboratory conditions.
Following complete randomized designee (CRD), the
fingerlings were stocked in 18 FRP tanks of 2m? size. These

fingerlings were fed @ 4% of their body weight per day for a
total period of 60 days. The fish growth parameters were
observed on initial day and subsequently at an interval of 15
days.

Preparation of Diet

The basal diet was prepared by using groundnut oil cake, rice
bran and wheat flour @ 40, 40, and 20% respectively "1, Six
graded levels of Aloe vera pulp 0(D;, control), 100(D.),
200(D3), 400(D4), 600(Ds) and 800(Dg) g/Kg of basal diet
were added to prepare experimental diet. The dry ingredients
of the basal diets were thoroughly mixed and dough was
formed and placed in autoclave at 15lbs pressure for 30
minutes. After cooling graded levels of Aloe vera pulp were
added to the basal diet. The paste was then extruded through a
commercial pelletizing machine. The resulting spaghetti like
diet (2.0 mm diameter) was air dried and stored in air tight
containers for further use (Table.1).

Table 1: Proximate composition of experimental diets (g/kg).

S No. Treatment Treatments

Proximate | Di(Control) D2 D3 D4 Ds Ds
1 Moisture 8.47*+0.26 8.60°+0.15 9.27°+0.08 9.33%+(0.08 9.77°+0.14 9.879+0.06
2 Protein 23.93°+0.06 | 22.47°+0.31 | 20.47°+0.31 | 20.33°£0.33 | 20.37°+0.41 | 19.93°+0.06
3 Fat 9.839+0.03 9.809+0.05 | 9.50°+0.05 9.33°+0.08 8.33°+0.24 7.432+0.06
4 Carbohydrate 452+0.25 49 90+3.9 | 49.30%+1.1 | 49.17**+0.32 | 50.13%°+0.29 | 51.43"+0.96
5 Ash 12.77*+0.14 9.23°4+3.7 11.47°£0.73 | 11.83°+0.03 11.40°+£0.55 | 11.33°+0.83

Data expressed as Mean + SE (n=3)
Mean values in the same row sharing different superscripts are significantly different (p<0.05)

Water Quality Analysis

Water quality parameters such as temperature, pH, dissolved
oxygen and total hardness were analyzed on initial day and
subsequently at fortnightly intervals following standard
methods 19,

Growth Parameters

The growth performance of experimental fish weight gain
(WGQG), specific growth rate (SGR), feed conversion ratio
(FCR) and gross conversion efficiency were estimated as
follows.

1. Weight Gain: The body weight of L. rohita (Ham.)
fingerling was obtained initially and thereafter at fifteen days
interval upto completion of the experiment i.e. 60" days.

The weight gain (g) was calculated as given below:

Weight gain (g) = Final weight (g) - Initial weight (g)

Final welght — Initial welght
Welght galn In per cent = Tattial welght ¥ 100

2. Specific Growth Rate (SGR)
SGR (05) = wx 100

3. Feed Conversion Ratio (FCR)
- Walght of food glven (2)

Welghil gulo ol Tlal (g0

FUR

4. Gross Conversion Efficiency (GCE)
GCE = Welght galned (g)
Food glven (g)

Proximate composition of experimental feed and fish
carcass
The proximate analysis of experimental feed and fish were

done following the method of AOAC !, Feed composition
was estimated before the initiation of experiments, while that
of the experimental fish, the proximate composition was
performed initially and at the termination of experiments.

M etabolism Study

Three important digestive enzymes like intestinal amylase,
protease and lipase were assayed following standard
protocols. Protease activity was determined by the casein
digestion method of Drapean !'2. Amylase activity was
estimated using dinitrosalicylic- acid (DNS) method of Rick
and Stegbauer '3, While, the lipase activity was assayed by
the method of Cherry and Crandell ('],

Statistical analysis

Statistical analysis of the recorded data was carried out using
standard statistical methods to draw meaningful conclusion.
The analysis of variance (ANOVA) and standard error were
performed using SPSS 16.0.

Results and Discussion

In the present study, the weight gain, percentage weight gain,
specific growth rate, food conversion ratio and gross
conversion efficiency were significantly different (p<0.05) in
Aloe vera supplemented diet feed fish. Still, the better growth
performance was observed in treatment D4 (400g/kg feed Aloe
vera. In this treatment weight gain was 60.410+0.996g.
(275.700+14.683%) and specific growth rate (SGR) was also
highest (2.203+0.066). The lowest FCR (1.726+0.032) was
recorded in D; as compared to all other treatments and
control. The gross conversion efficiency (GCE) for this diet
was (0.579+0.011). In control diet the overall growth of fish
was the lowest. The statistical analysis of data has revealed
significant variations in the result of weight gain, SGR, FCR
and GCE.
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Influence of dietary Aloe vera and other herbs
supplementation on growth (weight gain) have been evaluated
with another species. Mahdavi et al. [' have found better
growth performance of common carp (Cyprinus carpio) with
herb supplemented diet. They reported that the Aloe vera
extract as a growth promoter, appetite stimulator, tonic and
immunostimulant in the diet can reduce stress, reduce food
losses and protect fish in order to better growth. Gabrial et al.
6l studied dietary Aloe verasupplementation on growth
haemato-biochemical parameters and disease resistance
against Sreptococcus iniaein tilapia (GIFT). Fish fed with
0.5, 1, and 2% A. verasupplemented diet had significantly
higher (p<0.05) weight gain. Ojha et al. [l evaluated the
dietary effect of ethanolic extract of Mucuna pruriens on
growth, metabolism and haematoimmunological parameters
of an Indian Major Carp, L. rohita fingerlings. They reported
highest weight gain in 0.06 g/100 gm Mucuna pruriens
supplemented diet.

Lee et al. ¥ investigated the supplemental effects of dietary
garlic extract (GE) on growth performance of juvenile starlet
sturgeon (Acipenser ruthenus). Significantly higher protein
(PRE 20.4%) and lipid retention efficiencies (LRE, 74.5%)
were found in 0.5% GE group (p<0.05). They suggested that
the dietary GE could improve growth and feed utilization of
juvenile starlet sturgeons. Kumar ') reported the use of herb
Ashawangandha as growth promoter in the supplementary
feed on Indian major carp Cirrhinus mrigala (Ham.). He
reported that the, ashawagandha @ 0.08 g/kg had higher
weight gain (45.14%) as compared to the control (19.86%).
Thus the results of present study are comparable to the above
referred studies on different herbs supplementation as the
growth performance of experimental fish was significantly
higher in treatments than control.

The effects of dietary Aloe vera on growth performance, some
histological alterations in rainbow trout skin and
gastrointestinal tract and disease resistance against
Streptococcus agalactiae were studied by Heidarieh et al. 2%

they found that Aloe vera supplementation @ 0.1 and 1% had
improved specific growth rate (SGR) in fish. Gabrial et al. ['%]
have also reported the similar observation in tilapia fed with
Aloe vera supplemented diet. The significantly higher SGR
values reported for Aloe vera supplemented diet to fish in
present study further justified support from the fingerling of
[16] a5 they have also noticed similar result.
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Fig 1: Weight gain of L. rohita fed with Aloe vera supplementation
diet

In the present study, the proximate composition of fish
carcass has been assessed after the completion of
experimental period. The moisture and protein contents
increased significantly with increased level of Aloe vera as
compared to control. The highest protein contents were
recorded in D5 (21.90+0.45) compared to control (19.85+0.20)
respectively. However, fat content of D; was higher
(6.957+£0.152%) and lowest in initial fish sample
(6.283+0.088%) respectively. The highest Ash contents
recorded in treatment D, (4.017+£0.044%) and lowest in
treatment D3 (3.180+0.291%) respectively. The carbohydrate
contents of whole fish were higher in initial fish sample
(2.110+0.064%) and lowest in D4 (0.330+0.017%).

Table 2: Summary data on growth performance of L. rohita fed with Aloe vera supplementation diet

S.No. | Treatment - - - Pa.rameter
Net weight gain (g) | Weight gain (%) SGR (%) FCR GCE
1. Di(Control) 21.86°+0.166 88.300%+1.249 1.054°+0.011 | 3.4439+0.037 | 0.290£0.003
2. Dz 25.1335+0.405 97.133%+6.383 1.129240.054 | 3.2219+£0.169 | 0.3122+£0.016
3. Ds 37.776°+1.244 154.230°+5.725 | 1.554°+0.038 | 2.295°+0.054 | 0.436P+0.010
4. D4 60.410+0.996 275.7009+14.683 | 2.2039+0.066 | 1.726°+0.032 | 0.579+0.011
5. Ds 50.700°+0.642 195.370°+10.798 | 1.802°+0.061 | 1.946**+0.074 | 0.515°¢0.019
6. Ds 43.23349+0.845 180.130°43.637 | 1.716°:0.021 | 2.097*°+0.028 | 0.477°+0.006

Data expressed as Mean + SE (n=3)
Mean values in the same column sharing different superscripts are significantly different (p<0.05)

A significant effect Aloe vera on amylase activity was clearly
seen from the recorded data (Tab.3). The highest amylase
activity was observed in treatment group D4 (27.480+0.068)
and lowest in D; (control) (19.598+0.171). Similarly, the
protease activity was highest in treatment group Dy
(28.456+0.255) and lowest in D; (control) (17.698+0.083).
The lipase activity was highest in treatment group D
(0.633+£0.015) and lowest in treatment group Ds
(0.536+0.002). The level of digestive enzymes in fish may be
influenced by type of feeding [ 2> 23 biochemical
composition of food and onset of sexual maturity '), It is also
known that age and stage of development significantly
influence the digestive enzyme activities in different fish
species 24 25:26.27] - Amylase is one of the major carbohydrases
which hydrolysis glycosidic bonds between sugar residues in
large  carbohydrate molecules. Amylase specifically

breakdowns starch into glucose molecules. Low amylase
activity in the carnivorous and high activity in omnivorous
fishes is the general assumption %21, Ojha et al. B have also
reported significantly higher levels of amylase in herbs
supplement diet feed in rohu. Proteases are digestive enzymes
which hydrolyzes the peptide bonds between the adjacent
amino acids in the proteins. Protease activities in intestine
were higher than the hapatic the hepatic protease activity,
which was supported by the result of 1. Kumar et al., 3!
reported functional efficacy of digestive proteases of catla
(Catla catla), rohu (Labeo rohita), and silver carp
(Hypophthalmichthys molitrix) total protease activity was
higher in rohu followed by silver carp, and catla. Lipases
hydrolyze the ester bonds among the fatty acids and glycerol
in lipids.
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Table 3: Evaluation of dietary supplementation of Aloe vera on Amylase, Protease and Lipase in intestine of L. rohita

SNO Treatment Amylase Protease Lipase
1. D1(Control) 19.598°+0.171 17.698+0.083 0.5480* +0.010
2. D2 21.514° +0.064 20.532°+0.058 0.5820"+0.005
3. D3 23.819%£0.067 24.625£0.021 0.595°+0.002
4. D4 27.480+0.068 28.456'+0.255 0.63339£0.015
5. D5 25.738°+0.045 26.690°4+0.175 0.5640%°+0.011
6. D6 22.884°+0.038 23.554°+0.235 0.536°+£0.002
Data expressed as Mean + SE (n=3)
Mean values in the same column sharing different superscripts are significantly different (p<0.05)

D1 (Control) D2 D3 D4 D5 D&

Treatments

Fig 2: Evaluation of dietary supplementation of Aloe vera on
Amylase activity in L. rohita.
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Fig 3: Evaluation of dietary supplementation of Aloe vera on
Protease activity in L. rohita.

Conclusion

The result of present study prove significant role of Aloe vera
as an herbal growth promoter when mixed in the basal diet of
groundnut oil cake, rice bran and wheat flour for L. rohita
fingerling. The incorporation of Aloe vera in fish diet does not
show adverse impact on health of L. rohita and it is
environment friendly. On the basis of the results obtained in
the present experiment, it can be concluded that Aloe vera
supplementation @ 400g/kg diet has paramount importance in
enhancing the growth performance and metabolism.
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