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Evaluation of dietary utilization of phytobiotics along 

with vitamin c and chitosan and its impact on growth in 

fingerlings of Cyprinus carpio haematopterus 

 
Iqra Nazir and Rikhi S Chauhan 

 
Abstract 
The present study was carried out to evaluate growth promoting effect of Allium sativum, Curcuma 

longa, Tinospora cordifolia, Withania somnifera, Vitamin C and chitosan on the fingerlings of Cyprinus 

carpio haematopterus. The fingerlings weighing 33.0 ± 2 g were distributed randomly into four treatment 

groups T0, T1, T2 and T3 of 25 fishes each in triplicate. Four Isoproteinous experimental diets were 

prepared by mixing rice bran, deoiled mustard oil cake, deoiled soybean cake and vitamin-mineral 

mixture. The phytobiotics, Vitamin C and Chitosan were incorporated into diet as [Diet (D1) with control 

feed + 2.5 gm of garlic + 2.5 gm of guduchi + 2.5gm of turmeric +2.5 gm of ashwagandha. Diet (D2) 

with control feed + (2.5 gm of each plant) + 25 mg Vitamin C. Diet (D3) with control feed + (2.5 gm of 

each plant) + 2.5 gm Chitosan]. T0 group fishes were fed with D0 diet, T1 with D1, T2 with D2, T3 with D3 

@ 5% body weight per day for 102 days. The water quality parameters were regularly monitored. 

Fingerlings fed with diet D3 achieved higher Net weight gain (NWG 17.49 ± 0.2461 g), specific growth 

rate (SGR 0.197 ± 0.0018 %), gross conversion efficiency (GCE 0.7478 ± 0.0019), better feed 

conversion ratio (FCR 1.337 ± 0.0057) and protein efficiency ratio (PER 1.158±0.0112) as compared to 

other treatments. The obtained results indicated that T3 was the best treatment which realized significant 

(P<0.05) increase in parameters related to growth performance. The results indicate that phytobiotics 

along with vitamin C and chitosan have very good growth promoting effect and does not have any 

adverse effect on health of Cyprinus carpio haematopterus in culture system. 
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1. Introduction 

Aquaculture is an important industry and it is increasing worldwide every year. Aquaculture is 

the fastest growing food-producing sector in the world and it is an important economic activity 

in many countries. In large-scale production facilities, where aquatic animals are exposed to 

stressful conditions, problems related to diseases and deterioration of environmental conditions 

often occur and result in serious economic losses. When aquaculture production becomes more 

intensive, the incidence of disease including infectious diseases has increased and as a result of 

it, significant economic losses were incurred. At many fish farms and hatcheries several 

antibiotics, vaccines and chemotherapeutic agents as well as some Immuno stimulants have 

been used to prevent viral, bacterial, parasitic and fungal diseases. Although antibiotics and 

chemotherapeutics are used for prophylaxis and treatment in intensive aquaculture, they have 

been widely criticized for their negative impact (FAO, 2002) [9]. So far, the effects of a number 

of Immuno stimulants (such as levamisole, lipopolysaccharide, glucans, peptidoglycan and 

muramyl dipeptide) have been extensively studied in a variety of fish species (Anderson, 

1992) [2]. But knowledge on the use of traditional herbal medicines as Immuno stimulants is 

limited, even though such medicines seem to be a rich source of active substances for 

immunotherapy (Hadden, 1993) [11]. Herbal plant products have various qualities like growth 

promoting ability, appetite stimulation, enhance immune system, anti-stress, anti-tumour, anti-

parasitic, antimicrobial in aquaculture practices. Application of medicinal herbs in disease 

management is gaining success, because herbal treatment is cost effective, ecofriendly and has 

minimal side effects. Nowadays herbs or herbal products also have a significant role in 

aquaculture. 

Medicinal herbs promote lipid metabolism that catabolizes body fatty acids as main energy 

expenditure, resulting in efficient protein accumulation and growth performance. Thus, use of 

plant product or herb material may help in fish health management in eco-friendly manner 

(Chakraborty and Chattopadhyay, 1998) [7] and they have been widely used in aquaculture.  
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In our study we have used the combination of four plants 

(Allium sativum, Withania somnifera, Curcuma longa and 

Tinospora cordiofolia), Vitamin C and Chitosan. Garlic 

possesses various antiviral, antibiotic, antihypertensive, 

antifungal and cholesterol-lowering properties (Srivastava et 

al., 1995; Harris et al., 2001) [26, 12]. Sharma et al. (2010) [23] 

observed the stimulatory effect of dietary doses of Withania 

somnifera (Ashwagandha) root on immunity and disease 

resistance against A. hydrophila infection in Indian major 

carp, L. rohita fingerlings. In aquaculture, the 

immunostimulatory effect of chitosan has been reported in 

some aquaculture species such as brook trout Salvelinus 

fontinalis (Anderson & Siwicki 1994) [3]. 

 

2. Material and methods 

Fish collection and maintenance: The experimental work 

was carried out at Wet Lab of the College of Fisheries, G. B. 

Pant University of Agriculture and Technology, Pantnagar, in 

tarai region of Uttarakhand. Three hundered specimens of 

healthy and disease free fingerlings of Cyprinus carpio 

haematopterus, weighing with average body weight 

33.00±2gm were collected from Fish Seed Hatchery, College 

of Fisheries, G. B. Pant University of Agriculture and 

Technology, Pantnagar. The fingerlings were acclimatized for 

2 days in cemented tanks under indoor captive conditions in 

aerated water.  
 
Experimental design: The experiment consisted of 4 groups 

with triplicates (4T×3R= 12). Twelve equal sized FRP tanks each 

of 628 m3 volume and depth of 0.8 m, were used. The volume of 

water maintained in each tank was 600 l. The water was aerated 

every day. Each tank was stocked with 25 fingerlings of Amur 

carp. Four Isoproteinous diet were prepared by mixing rice bran, 

deoiled mustard cake and deoiled soybean cake (Table1). The 

proximate composition of experiment feed is presented in Table 

2. The control treatment fishes (T0) were fed with normal diet 

and other experimental fishes T1 were fed with diet (D1) with 

control feed + 2.5 gm of garlic + 2.5 gm of guduchi + 2.5gm of 

turmeric +2.5 gm of ashwagandha per kg feed. Diet (D2) with 

control feed + (2.5 gm of each plant) + 25 mg Vitamin C was 

given in T2. Diet (D3) with control feed + (2.5 gm of each 

plant) + 2.5 gm Chitosan was given in T3 @ 5% body weight 

per day for 102 days. The growth parameters were analyzed 

every 15th day 

 

Calculation of growth and feeding parameters 

Net weight gain was calculated as: 

NWG = Final weight - Initial weight Specific Growth Rate 

(SGR) SGR % = [log [final weight] ˗ log [initial weight]    t 

(time interval in days)] × 100 Feed Conversion Ratio (FCR) 

FCR = Dry weight of feed given in g / Wet weight gain in g 

Gross Conversion Efficiency (GCE) GCE = Wet weight gain 

in g / Dry weight of feed given in g Protein efficiency ratio 

(PER) PER =Gain in body weight/protein intake 

 
Table 1: Composition of experimental feed 

 

S. No. Ingredients %Composition of ingredients 

1. Rice bran 45.0 

2. Mustard oil cake 30.0 

3. Soybean meal 20.0 

4. Agrimin Forte 1.0 

5. Wheat flour 4.0 

 Total 100 

 

Table 2: Proximate composition of experimental feed 
 

S. No. Contents Percentage 

1 Moisture 10.4 

2 Crude fat 7.4 

3 Crude protein 28.0 

4 Crude fibre 6.0 

5 Ash 7.0 

 
3. Results and Discussion 

Water quality plays important role in growth and survival of 

aquatic organisms. The water quality is assessed by various 

physical, chemical and biological parameters of water body. The 

water quality parameters were analysed regularly during the 

study period. The values of water quality parameters were 

statistically non-significant to each other at 5% level of 

significance (Table 3).  

 
Table 3: Profile of water quality parameters in the experimental tanks 

 

Parameters 
Mean ± SE 

Control (T0) Treatment T1 Treatment T2 Treatment T3 

Water temperature (ºC) 21.98 ± 2.16 22.16 ± 1.97 21.78 ± 2.19 22.23 ± 2.23 

Dissolved Oxygen (mg/l) 7.45 ± 0.26 7.51 ± 0.14 7.55 ± 0.15 7.69 ± 0.12 

Free CO2 (mg/l) 0.58 ± 0.052 0.49 ± 0.049 0.39 ± 0.041 0.32 ± 0.038 

pH 7.54 ± 0.12 7.57 ± 0.14 7.64 ± 0.15 7.52 ± 0.14 

Total alkalinity (mg/l) 111.86 ± 4.69 117.66 ± 4.82 111.066± 4.68 110.00 ± 4.67 

Different doses of phytobiotics, vitamin C and chitosan supplementation revealed significant differences among various 

treatment means on the growth rates. 

 
3.1.1 Net Weight Gain 

The highest net weight gain was recorded in treatment-T3/D3 

which was significantly (P>0.05) different from T2, T1and T0. 

The best net weight gain was recorded in Treatment-3/D3 

(17.49±0.2461g) followed by treatment-T2/D2 (15.63±0.2132g), 

treatment-T1/D1 (13.92 ± 0.1993g) and control treatment-T0/D0 

(12.38 ± 0.1891 g). The observations on net weight gain obtained 

in various treatments have been presented in Fig.1. The results 

are in conformity with the findings of Soloman and Ochume 

(2013) [25] who conducted an experiment for a period of 56 days 

and found higher NWG in Clarias gariepinus fed with bitter kola 

(Garcinia kola seed) as compared to control. Chesti and Chauhan 

(2018) [8] conducted a feeding trial where the garlic powder (GP) 

was incorporated in diets at the rate of 0.5% (GP 0.5), 1.0% 

(GP1.0) and 1.5% (GP1.5). GP was not added to the control diet 

(GP0).The results indicated that T4 (GP 1.5) was the best among 

the treatments and also having the higher net weight gain as 

compared to control. The authors Shiau and Yu (1999) [24] found 

that the weight gain and FCR decreases in tilapia, Oreochromis 

niloticus × O. aureus with the increase in the supplementation 

level of chitosan. Niu et al. (2012) [20] evaluated the effects of 

chitin and its derivatives (chitosan, chitosan oligosaccharides and 

N-acetyl-D-glucosamine) on shrimp, Penaeus monodon and 

found that growth performance (final body wet weight, FBW; 

weight gain, WG; biomass gain, BG) of shrimp fed chitosan diet 

was higher (P<0.05) than that of shrimp fed with the other diets. 

Ayyaru and Venkatesan (2006) [6] reported that dietary chitosan 

supplementation enhanced the growth of Cyprinus carpio. 
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Fig 1: Net weight gain in amur carp fingerlings in different 

experimental groups 
 

3.1.2 Specific growth rate (SGR) 

The value of specific growth rate is used to compare growth 

on a daily basis. The significantly higher growth rate and 

specific growth rate indicate the effective role of phytobiotics, 

vitamin C and chitosan in the growth performance. The 

observations on SGR obtained in various treatments have 

been presented in Fig.2. The highest SGR (0.197%) was 

recorded in treatment T3/D3 after 90 days of experiment which 

was significantly different from T0, T1, T2 (P<0.05). The 

treatments mean revealed that the best SGR was recorded in 

T3 (0.197 ± 0.0018 %), followed by T2 (0.177 ± 0.0014 %), T1 

(0.160 ± 0.0012 %) and T0 control (0.148 ± 0.0009 %). Thus, 

the treatment T3 showed best SGR which was significantly 

(P<0.05) high as compared to control T0 as well as all other 

treatments. The results are in conformity with the findings of 

Soloman and Ochume (2013) [25] who found that higher SGR 

as compared to control in Clarias gariepinus fed with bitter 

kola (Garcinia kola) seed. Geng et al. (2011) [10] observed the 

significant and maximum SGR in the cobia, Rachycentron 

canadum fish fed with 1.0 g kg_1 B. subtilis and 6.0 g kg_1 

chitosan. Kumar et al. (2007) [15] found superior SGR as 

compared to control in Cirrhinus mrigala fed with 

Glycyrrhiza glabra incorporated diets for 60 days. Heidarieh 

et al. (2013) [13] showed that Aloe vera at 0.1% and 1% 

administration resulted in improved specific growth rate 

(SGR) and feed conversion ratio (FCR) in Rainbow trout 

(Oncorhynchus mykiss). Arya et al. (2016) [5] observed that 

fingerlings of Labeo rohita fed with diet D4 containing 

nutraceutical stimulin @ 10 g/kg of feed achieved higher 

specific growth rate (SGR 0.623%) as compared to other 

treatments. 
 

 
 

Fig 2: Specific growth rate in amur carp fingerlings in different 

experimental group 

3.1.3 Feed Conversion Ratio 

The results on FCR in different treatment groups have been 

depicted in Fig: 3. the lowest FCR was found with T3/D3 

which was significantly different from T0, T1 and T2 (P < 

0.05). The treatments means revealed that the best FCR was 

recorded with T3 (1.337± 0.0057), followed by T2 (1.514 ± 

0.0066), T1 (1.716 ± 0.0069) and minimum with T0 control 

(1.874 ± 0.0082). Thus, treatment T3 showed best FCR which 

was significantly (P<0.05) high as compared to control T0 as 

well as all other treatments. The findings were similar to 

Kumar et al. (2007) [15] where they found that the growth per 

day in per cent body weight, average weight gain, food 

conversion ratio (FCR), gross conversion efficiency (GCE) 

and specific growth rate were significantly higher (P<0.05) in 

all the three treatments where Cirrhinus mrigala were fed 

with root powder of mulethi (Glycyrrhiza glabra) in feed, as 

compared to control. Nazir et al. (2015) [19] found better feed 

conversion ratio (FCR 3.255) in fingerlings of Labeo rohita in 

treatment T3 fed with commercial probiotic Biosyn @ 0.6%. 

Kour et al. (2004) [14] conducted a feeding trial on Indian 

major carp Cirrhinus mrigala to evaluate the impact of herb 

Bala (Sida cordifolia) mixed with ground nut oil cake and rice 

bran (1:1). These authors found that the value of FCR was 

superior in fishes fed with S. cordifolia added feed as 

compared to control in 60 days. Maqsood et al. (2009) [17] 

conducted an experiment to evaluate the growth promoting 

and Immuo modulatory effect of dietary levamisole against 

the challenge of Aeromonas hydrophila in fingerlings of 

Cyprinus carpio and they found that SGR and FCR were 

significantly higher in 250 mg/kg group and was lowest in 

control group. 

 

 
  

Fig 3: Feed conversion ratio in amur carp fingerlings in different 

experimental groups 

 

3.1.4 Gross conversion efficiency (GCE) 

The results on gross conversion efficiency in different 

treatment groups been depicted in Fig. 4. The highest gross 

conversion efficiency was recorded in treatment T3 / D3 [diet 

with (control feed) + (2.5 gm of each plant) + (2.5 gm 

Chitosan)] which was significantly different from T0 and T1 

(P<0.05). The best GCE was recorded in treatment T3/D3 

(0.7478 ± 0.0019) followed by T2 /D2 (0.6600 ± 0.0017), T1 

/D1 (0.5825 ± 0.0016) and minimum with T0 / D0 control 

(0.5334 ± 0.0039). Thus, treatment T3 showed best GCE 

which was significantly (P<0.05) high as compared to control 

T0 and T1 treatments. Superior gross conversion efficiency 

was obtained by Kour et al. (2004) [14] in feeding trial on 

Indian major carp Cirrhinus mrigala (Ham) fed with herb 

Bala (Sida cordifolia). Sahoo et al. (2006) [22] incorporated 

ImmuPlus (AquaImmu), a polyherbal formulation containing 
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extracts of selected natural Indian medicinal plants viz. 

Tinospora cordifolia (Guduchi), Ocimum sanctum (Tulsi), 

Withania somnifera (Ashwagandha) and Emblica officinalis 

(Amlaki) in to the basal diet at the ratio of 0.25, 0.50 and 0.75 

g/kg feed and fed to rohu larvae and found enhanced growth 

and survival of larvae at the rate of 0.5 g/kg. Punitha et al. 

(2008) [21] observed that herbal extracts like Cynodon 

dactylon, Piper longum, Phyllanthus niruri, Tridax 

procumbens and Zingiber officinalis incorporated diets 

significantly increased the survival and growth of grouper 

(Epinephalus tauvina) as compared to control. Apines-Amar 

et al. (2012) [4] found in their study that growth was 

significantly higher in fish fed with onion, ginger, β-glucan, 

and vitamin C as reflected by significant increase in weight 

gain in these groups, compared to the control. Also, feed 

conversion efficiency (FCE) was statistically higher in the 

Immuno stimulant-fed fish indicating better feed performance 

compared to the control group. 

 

 
 

Fig 4: Gross conversion efficiency in amur carp fingerlings in 

different experimental groups 

 

3.1.5 Protein Efficiency Ratio 
The highest protein efficiency ratio was recorded in 

treatment-3/D3 which was significantly (P>0.05) different 

from T2, T1 and T0 diets. The result of protein efficiency ratio 

is given in fig.5. The best PER was recorded in Treatment-

T3/D3 (1.158±0.0112) followed by treatment-T2/D2 (1.136± 

0.0085), treatment1/D1 (1.122±0.0089) and control treatment 

T0/D0 (1.014 ± 0.447). So the treatment T3/D3 showed the best 

PER which is significantly (P>0.05) high as compared to T2, 

T1 and T0 diets. Lee et al. (2014) [16] examined the effect of 

dietary garlic powder in a 12 week trial on fingerling of sterlet 

sturgeon Acipenser ruthenus on growth, feed utilization and 

whole body composition changes. After feeding trial, the 

weight gain (WG), feed efficiency (FCR), specific growth rate 

(SGR) and protein efficiency rate (PER) were significantly 

higher (p<0.05) in GP 1.5, GP 2 and GP 3 as compared to 

others. Anita et al. (2016) [1] studied the growth promoting 

and immunostimulatory effect of Giloy, Tinospora cordifolia 

(Thunb.) leaf powder in fingerling of Amur carp. The authors 

revealed that the fingerlings fed with diet D4 achieved 

significantly improved SGR, FCR and GCE as compared to 
the control diet D1 with no incorporation of leaf powder. 

Megbowon et al. (2013) [18] conducted a feeding trial in ecotype 

cichlid wesafu to show the effect of garlic (Allium Sativum) 

cloves mixed with supplementary diets and found that the value 

of PER was better in fishes fed with Allium Sativum added feed 

than in control in 90 days. The effect of dietary treatments on 

feed utilization of sea bass fry showed that the groups of fish fed 

diet 3 & 4 (1 & 2 g/kg diet chitosan) had significantly (P ≤ 0.05) 

the best values for FCR and PER. (Zaki et al., 2015) [27] 

 
 

Fig 5: Protien efficiency ratio in amur carp fingerlings in different 

experimental groups 

 

4. Conclusion 
It can be concluded from the present study that the inclusion 

of the phytobiotics along with vitamin C and Chitosan in diet 

of Cyprinus carpio haematopterus is helpful to get higher 

growth and survival without having any adverse impact on 

health of fish as well as on aquatic environment.  
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