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The study was conducted to investigate the effects of euglenophytes supplemented feed on the growth 
and carcass composition of common carp (Cyprinus carpio var. specularis L.) for 12 weeks. Four types 
of feeds containing 0% (Feed-1), 20% (Feed-2), 30% (Feed-3) and 40% (Feed-4) euglenophytes were used 
in combination with conventional feed (mixture of rice bran and mustard oil cake). The experiment was 
carried out in glass aquariums under four treatments such as T1, T2, T3 and T4 with three replications, 
where T1, T2, T3 and T4 were assigned to the fish groups fed with Feed-1, Feed-2, Feed-3 and Feed-4 
respectively. Proximate composition of euglenophytes and experimental feeds, water quality parameters, 
growth performance and feed utilization (in terms of mean weight gain, average daily weight gain, 
specific growth rate, feed intake and feed conversion ratio) and carcass compositions of fish were 
examined by using standard methods. The chemical analysis showed that euglenophytes algae 
contained 49.64±53% crude protein, 14.40±0.21% lipid, 15.96±0.45% carbohydrate, 9.29%±0.24 moisture 
and 10.41±0.19% ash, and the experimental feeds (four combinations) had different nutritional value. 
Water quality parameters did not show any significance difference among the treatments (P<0.05) and 
were within the acceptable ranges for fish growth. The results of this study showed that supplementation 
of euglenophytes in the conventional feeds had positive effects on the growth and carcass composition. 
Significantly higher growth, improved feed conversion ratio and better carcass nutrients were recorded 
in T3 as compared to other treatments (P<0.05). This study indicates that euglenophytes could be used 
as a feed ingredient and 30% supplementation of these algae in the conventional feed is better for growth 
and carcass of common carp.  
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INTRODUCTION 
 
Fish is the cheapest source of protein for human nutrition 
worldwide-still with a gap in production and supply 
(Tidwell and Allan, 2001). Hence, accelerating the deve-
lopment of aquaculture industry is one of the important 
factors to fulfill the protein demand for  increasing  world’s 
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population. A major determinant of successful growth of 
aquaculture production depends on aqua feed. The feed 
with high quality and low cost is one of the important factors 
in aquaculture (Cho and Slinger, 1979). Traditionally, 
fishmeal, mustard oil cake and soybean meal are used in 
fish feed as protein sources. But, uncertain availability and 
high cost of fishmeal, and the presence of anti-nutritional 
factors in mustard oil cake and soybean meal (Francis et 
al., 2001), the potential use of algae as a feed ingredient 
has been increasing. Algae have been proved  to  be  one  
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of the most important food sources and feed additives in 
the commercial rearing of fishes and penaeid prawn 
larvae (Belay et al., 1996; Khatoon et al., 2010b).  

A number of studies have assessed the nutritive value 
of microalgae as feed ingredient for fish and crustacean 
(Khatoon et al., 2009; Ungsethaphand et al., 2010). Most 
commonly used algal genera as fish feed ingredient 
include Chlorella, Spirulina, Tetraselmis, Isochrysis, 
Dunaliella, Scenedesmus etc. (Apt and Behrens, 1999; 
Muller-Feuga, 2000; Soletto et al., 2005). But, most of the 
reports are available on use of single algal genus as fish 
feed ingredients, therefore availability of algal biomass 
may be the major constrain in using them (Guroy et al., 
2007; Azaza et al., 2008). Moreover, the production costs 
of these micro-algae are quite expensive making them 
almost unaffordable in developing country like 
Bangladesh. Therefore, the exploration of local available 
algae for aquaculture usage is much more relevant for 
useful cheap production of fish feed.  

Bloom of euglenophytes algae is available in eutrophic 
ponds in Bangladesh (Rahman et al., 2007). The cells of 
these algae contained quality protein, polyunsaturated 
fatty acids and vitamins that can be used to improve 
dietary value of fish feed. Becker (1994) reported that 
Euglena sp. cells contained 39-61% protein, 14-20% lipid 
and 14-18% carbohydrate. Hayashi et al. (1993a) stated 
that Euglena cells in a casein diet improved growth of 
juvenile prawn and it contained growth promoting factors. 
However, continuously increasing demand for fish feed, 
pressures the consideration of every possible natural 
resource as potential feed ingredient. So, the locally 
available algae, euglenophytes can be considered as a 
cheap and nutritive feed ingredient. For utilization of 
euglenophytes as a fish feed ingredient, supplementation 
of these algae in the conventional feed (mixture of rice 
bran and mustard oil cake) can be tested using common 
carp (Cyprinus carpio), an omnivorous fish.  

However, the effects of various algal meals on the 
growth and carcass composition have been examined for 
several fish species in different parts of the world (Olvera-
Novoa et al., 1998; Nandeesha et al., 2001; Tongsiri et 
al., 2010; Ahmadzadenia et al., 2011). But, the utilization 
of euglenophytes as a feed ingredient and its effects on 
the growth and carcass composition of fish are poorly 
understood. Therefore, the present study was conducted 
to investigate the effects of euglenophytes supplemented 
feed on the growth and carcass composition of common 
carp.  
 
 
MATERIALS AND METHODS 
 
Duration and site of the experiment 
 
The experiment was conducted for twelve weeks from 
August   to  October  2012  at  the  wet  laboratory  in  the  

 
 
 
 
Department of Fisheries, University of Rajshahi, 
Rajshahi, Bangladesh.  
 
 
Collection of euglenophytes 
 
In late autumn and early winter, thick bloom of 
euglenophytes (Euglena spp. and Phacus spp.) is 
common event in fish ponds at Rajshahi district, 
Bangladesh. The bloom was collected by using fine mesh 
cloth and cleaned it thoroughly with distilled water and 
dried at 50.0°C for 48-72 hours in oven. After drying, it 
was grinded to powder and used for this study.  
 
 
Experimental feeds 
 
Four types of feeds were prepared by the following 
combinations. 
 
Feed-1: The feed containing rice bran and mustard oil 
cake in 2:1 (Control feed) 
Feed-2: The feed containing Feed-1 replaced with 20% 
euglenophytes  
Feed-3: The feed containing Feed-1 replaced with 30% 
euglenophytes  
Feed-4: The feed containing Feed-1 replaced with 40% 
euglenophytes  
 
The feeds were formulated on the basis of crude protein 
requirement of common carp (about 40%) and the feed 
ingredient calculation was done using Pearson square 
formula.  
 
 
Experimental design and procedure 
 
The experiment was conducted in twelve glass aquariums 
under four treatments viz., T1, T2, T3 and T4 with three 
replications, where T1, T2, T3 and T4 were assigned to the 
fish groups fed with Feed-1, Feed-2, Feed-3 and Feed-4, 
respectively. Same aged fingerlings of common carp were 
procured from local fish breeding farm and were brought to 
the laboratory in the oxygen packed plastic container. In 
each of the twelve aquarium containing 80 L tap water, 15 
fingerlings were randomly allocated. The fishes were 
acclimatized in laboratory condition for 7 days in the 
aquaria. They were fed daily (two times) with their 
respective feeds at 5% body weight. The water was 
replenished daily to avoid accumulation of unutilized feeds 
and metabolic wastes. The leftover feeds were collected 
and dried to measure feed intake. Initially and after 
successive intervals of three, six, nine and twelve weeks, 
body weights of fish were measured. Five fishes were 
randomly selected from each aquarium and decapitated to 
collect muscles for analyzing carcass.  



 

 

 
 
 
 
Monitoring of water quality 
 
Water quality was monitored with water temperature, 
dissolved oxygen (DO), pH, nitrate-nitrogen (NO3-N), 
ammonium-nitrogen (NH4-N) and phosphate-phosphorus 
(PO4-P). Water temperature, DO and pH were measured by 
Celsius thermometer, DO meter (HANNA, HI-9142) and pH 
meter ((Jenway, 3020), respectively. Concentrations of NO3-
N, NH4-N and PO4-P were measured by using HACH Kit 
(DR/2010). 
 
 
Analysis of growth and feed utilization 
 
The growth performance and feed utilization in terms of 
mean weight gain (MWG), average daily weight gain 
(ADWG), specific growth rate (SGR), feed intake (FI) and 
feed conversion ratio (FCR) were analyzed by standard 
methods using following formulae.  
 
MWG (g) = Mean final weight (g) –Mean initial weight (g). 
ADWG (g day

-1
) = {Mean final weight – Mean initial 

weight}/No. of days 
 

SGR (% bwd
-1

) = 

12

12 loglog

TT

WW
ee

−

−

 x 100  

 
[W1 = Initial body weight (g) at T1 (day) and W2 = Initial 
body weight (g) at T2 (day)] 
 
FI (g fish

-1
 day

-1
) = ¼ DI x 100/ [(w1+ w2)/2]/T 

 
[DI = dry matter intake; w1= start weight, w2 = final weight 
and T = feeding days] 
 
FCR = Feed fed (dry wt)/ Live weight gain  
 
 
Chemical analysis 
 
The proximate composition of euglenophytes and the 
experimental feeds, and the carcass composition of fish in 
terms of crude protein, lipid, carbohydrate, ash and 
moisture content were determined using standard 
Association of Official Analytical Chemist (AOAC, 2003) 
methodology. 
 
 
Statistical analysis 
 
For statistical analysis of data, one way analysis of 
variance (ANOVA) was performed using software SPSS 
(Statistical Package for Social Science, version 16.0). The 
mean values were compared to see the significant 
difference from the DMRT (Duncan Multiple Range Test).  
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Significance was assigned at the 0.05 level. 
 
 
RESULTS  
 
Proximate composition of euglenophytes 
 
The dried euglenophytes mix contained 49.64±0.53% 
crude protein, 14.40±0.21% lipid, 15.96±0.45% carbohy-
drate, 9.29±0.24% moisture and 10.41± 0.19% ash.  
 
 
Proximate composition of feeds 
 
The proximate composition of the experimental feeds is 
shown in Table 1. Significantly higher crude protein was 
found in Feed-4 and the lower in Feed-1(P<0.05). The 
maximum lipid and carbohydrate contents were found in 
Feed-1 followed by Feed-2 and Feed-3 and the minimum 
in Feed-4. Significantly higher ash content was determined 
in Feed-4 (P<0.05) and Feed-3 followed by Feed-2 
whereas in Feed-1, it was relatively low. There was no 
significant difference in moisture content of the feeds 
(P>0.05).  
 
 
Water quality 
 
The results of water quality parameters in four treatments 
are summarized in Table 2. The values of water quality 
parameters among the treatments did not show any 
significance difference (P>0.05). The mean water 
temperature among the treatments was about 29.0°C. 
DO values were above 5.75 mg/l. pH values were more 
or less neutral. The concentrations of NO3-N, NH4-N and 
PO4-P were relatively low. 
 
 
Growth and feed utilization 
 
 The results of growth performance and feed utilization in 
four treatments in terms of MWG, ADWG, SGR, FI and 
FCR are shown in Table 3. The MWG value in T3 was 
significantly higher as compared to other treatments 
(P<0.05). Significantly higher values of ADWG and SGR 
were recorded in T3 (P<0.05) and the lower values in T1 
but not significantly different from T2 and T4 (P>0.05). 
Significantly higher FI was observed in T3 (P<0.05) followed 
by T2 but, the fish in T1 and T4 showed lower FI rate. 
Significant improvement in FCR value was found in T3 as 
compared to other treatments (P<0.05).  
 
 
Carcass composition 
 
The carcass composition of the fish  as  affected  by  four  
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Table 1. Proximate compositions (±SD) of the experimental feeds (% wet weight basis).  

 

Component (%) 
Types of feed  

Feed-1 Feed-2 Feed-3 Feed-4 

Crude protein 40.48±0.93
d
 42.60±1.63

c
 45.64±1.47

b
 48.10±1.75

a
 

Lipid 13.98±0.61
a
 12.65±0.86

b
 11.33±0.54

c
 10.96±0.41

c
 

Carbohydrate 23.29±1.13
a
 21.12±1.08

b
 18.78±1.24

c
 16.57±1.27

d
 

Ash 7.40±0.49
c
 8.15±0.51

b
 8.83±0.58

a
 9.03±0.54

a
 

Moisture 11.65±0.97
a
 11.59±0.53

a
 11.36±0.42

a
 11.25±0.76

a
 

 

* Feed-1, Feed-2, Feed-3 and Feed-4 supplemented with 0, 20, 30 and 40% euglenophytes, respectively.  
* Values of proximate composition are mean of triplicate determination. Values in the same row with different superscripts 
are significantly different (P<0.05). 

 
 

Table 2. The results of water quality parameters (±SD) in four treatments 

 

Parameters 
Treatments 

T1 T2 T3 T4 

Temperature  (°C) 29.01±2.44 29.03±2.44 29.02±2.48 29.02  ±2.45 

DO (mg/l) 5.90±0.20 5.83±0.13 5.85±0.12 5.88±0.09 

pH 7.15±0.05 7.17±0.04 7.16±0.04 7.16±0.03 

NO3-N (mg/l) 0.10±0.04 0.09±0.03  0.11±0.03 0.11±0.02 

NH4-N (mg/l) 0.05±0.02 0.06±0.02 0.06±0.02 0.07±0.03 

PO4-P (mg/l) 0.09±0.03 0.08±0.02 0.10±0.03 0.10±0.04 
 

* T1, T2, T3 and T4 were assigned to the fish groups fed with Feed-1, Feed-2, Feed-3 and Feed-4, respectively.  
* Values of water quality parameters are mean of triplicate determination. 

 
 

Table 3. Growth and feed utilization parameters (±SD) in four treatments. 

 

Parameters 
Treatments 

T1 T2 T3 T4 

IW (g) 14.56±2.01
a
 14.51±1.77

a
 14.54±2.02

a
 14.53±1.98

a
 

FW (g) 120.63±4.48
b 

123.32±3.46
b 

135.32±5.37
a 

122.19±5.59
b
 

MWG (g) 106.07±2.52
b
 108.81±5.16

b
 120.78±3.50

a
 107.66±4.42

b
 

ADWG (gd
-1

) 1.26±0.10
b 

1.30±0.09
b 

1.44±0.10
a
 1.28±0.11

b
 

SGR  (% bwd
-1

) 2.52±0.11
b
 2.55±0.0.09

b
 2.66±0.09

a
 2.54±0.10

b
 

FI (g fish
-1

d
-1

) 1.87±0.09
b 

1.90±0.08
b 

1.99±0.08
a 

1.86±0.09
b 

FCR 1.48±0.08
b 

1.47±0.07
b 

1.39±0.07
a 

1.45±0.08
ab 

 

* T1, T2, T3 and T4 were assigned to the fish groups fed with Feed-1, Feed-2, Feed-3 and Feed-4, respectively.  
* IW: Initial weight; FW: Final weight; MWG: Mean weight gain, ADWG: Average daily weight gain; SGR: Specific 
growth rate; FI: Feed intake; and FCR: Feed conversion ratio. 
* Values of growth and feed utilization parameters are mean of triplicate determination. Values in the same row with 
different superscripts are significantly different (P<0.05). 

 
 
 

feeding treatments is summarized in Table 4. Significantly 
higher carcass protein was determined in T3 (P<0.05) 
followed by T4 and T2 whereas in T1, it was relatively low. 
Carcass lipid in T1 and T2 was significantly higher than 
T3 and T4 (P<0.05). Significantly higher carcass glycogen 
was recorded in T1 followed by T2 and T3 whereas in T4, 
it was relatively low (P<0.05). The maximum carcass ash was 
found in T4 and the minimum was  in  T1.  Higher  carcass  

moisture was found in T1 followed by T2, T3 and T4.  
 
 

DISCUSSION 
 
Proximate composition of euglenophytes  

 
Potential algae contained about  30-70%  protein,  10-20%  
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Table 4. Carcass composition (±SD) of common carp in four treatments (% wet basis). 

 

Component (% ) 
Treatments  

T1 T2 T3 T4 

Protein 14.62±0.66
c
 15.54±0.82

b
 17.93±0.97

a
 15.76±0.72

b
 

Lipid 3.81±0.18
a
 3.69±0.15

a
 3.28±0.13

b
 3.19±0.15

b
 

Glycogen 4.16±0.16
a
 3.41±0.12

b
 3.10±0.13

c
 3.02±0.11

c
 

Ash 2.29±0.17
b
 2.41±0.13

b
 2.69±0.16

a
 2.73±0.14

a
 

Moisture 71.96±0.24
a
 71.86±0.26

a
 71.41±0.23

b
 71.34±0.17

b
 

 

* T1, T2, T3 and T4 were assigned to the fish groups fed with Feed-1, Feed-2, Feed-3 and Feed-4, respectively.  
* Values of carcass composition are mean of triplicate determination. Values in the same row with different superscripts are 
significantly different (P<0.05). 

 
 
lipid, 5-15% carbohydrate and high amount of carotenoids 
with antioxidant property (Becker, 2004). In the present 
study, the chemical analysis showed that euglenophytes 
contained 49.64% crude protein, 14.40% lipid, 15.96% 
carbohydrate, 9.29% moisture and 10.41% ash. These 
results are supported by Becker (1994) who reported that 
Euglena gracilis cells contained 39-61% crude protein, 14-
20% lipid and 14-18% carbohydrate. The proximate 
compositions of euglenophytes are comparable to 
Spirulina sp. (blue green algae) which contained 48-73% 
crude protein, 5-11% lipid, 8-19% carbohydrate, 3-7% 
moisture and 5-8% ash (Ahmadzadenia et al., 2011). The 
proximate compositions of euglenophytes are also 
comparable to Chlorella sp. (green algae) which 
contained 46.7% crude protein, 14.8 % lipid, 11.6 % 
carbohydrate and 17.5 % ash (Tartiel, 2005).  
 
 
Proximate composition of feeds 
 
The advantages of algal supplementation can be attributed 
to the balance of dietary protein, lipid, carbohydrates, 
fibers and minerals together with basic nutritional 
requirements in fish diets in comparison to commercial 
diets (Guroy et al., 2007; Ergun et al., 2009). The 
proximate composition of the feeds showed that they 
contained 40.48 to 48.10% crude protein, 10.96 to 13.98% 
lipid, 16.57 to 23.29% carbohydrate, 7.40 to 9.03% ash 
and 11.25 to 11.65% moisture. From the results, it was 
observed that increasing level of euglenophytes in the 
feeds increased the protein and ash content whereas 
decreased the lipid and carbohydrate contents. The 
determined proximate composition of the feeds are 
partially consistent to the report of Mukharjee et al. (2011) 
who found 48.61% crude protein, 4.93% lipid, 27.90% 
carbohydrate, 18.20% ash and 15.40% moisture in 
Spirulina and Enteromorpha based formulated feeds. The 
differences in proximate composition of the feeds from the 
previous reports might be due to differences in the nutritive 
value of algal species used and difference in inclusion  
levels in the feed formulation.  

Water quality  
 
Water quality plays an important role for the growth of fish 
(Rahman, 1992). In the present study, the water quality 
parameters did not show any significant difference among 
the treatments. During this study, the mean values of water 
temperature and DO were around 29.0

º
C and 5.85 mg/l, 

respectively which were within the acceptable range for 
fish growth according to Rahman et al. (1982) who 
reported that water temperature 25.5°C to 30.0

°
C and DO 

5.0 mg/l or more is favorable for fish growth. The values of 
pH around 7.15 which were also within the acceptable 
range according to Boyd (1990) who reported that pH 
range 6.5-9.0 is suitable for fish growth. The water 
contained lower concentrations of NO3-N, NH4-N and PO4-
P. This might be due to use of tap water which contained 
poor nutrients and due to regular replenishing of water 
which prevented nutrients deposition from decomposition 
of fecal metabolizes and unutilized feeds.  
 
 
Growth performance and feed utilization 
 
Growth performances have improved in fish fed diets 
containing algae cells (Ibrahim et al., 2007; Sirakov et al., 
2012). In the present study, growth in terms of MWG, 
ADWG and SGR was found to be increased in T2, T3 and 
T4 as compared to T1 which indicated that supplemen-
tation of euglenophytes in the conventional feed increased 
growth of common carp. The present results are in 
agreement with those obtained by Zeinhom (2004) and 
Sirakov et al. (2012) who reported that inclusion of algae in 
feed increased MWG, ADWG and SGR of fish. Supportive 
evidence to the present results can also be drawn by the 
findings of Saroch et al. (2012) who stated that the 
replacement of fish meal with Spirulina resulted in superior 
growth of catla. Roy et al. (2011) reported that use of algal 
biomass promoted MWG and SGR in tilapia. This report is 
also supportive to the present results. 

In course of study tenure, significant improvement in 
growth was   recorded   in   T3   as   compared   to   other  
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treatments. These results are more or less in agreement 
with the findings of Nandeesha et al. (2001) who found that 
more than 25% Spirulina replacement in the feed resulted 
in superior MWG and SGR of rohu. Roy et al. (2011) 
reported that 35% composite algal mix can be 
supplemented in diet for better growth of tilapia. This report 
is also supportive to the present results. From the present 
study, it was also observed that the fish in T4 showed a 
considerable lower improvement in growth than the fish in 
T3. This might be due to the dietary protein level in the 
respective feed (Feed-4) above the optimum. This 
assumption is consistent with the findings of Rajbanshi and 
Mumtazuddin (1989) who reported that growth of Indian 
major carp showed a decreasing trend at dietary protein 
level above the optimum. Again, Singh et al. (2006) stated 
that SGR of carp fish is influenced by the dietary protein 
levels. Hence, the feed with 30% euglenophytes 
supplementation contained optimum dietary protein which 
might be more suitable to enhance growth.  

The optimum dietary lipid resulted in improved growth 
rate, FCR and utilization of other nutrients (Martins et al., 
2007) and dietary lipid above the optimum could have an 
adverse effect on growth and feed utilization as found in 
common carp (Bryant, 1980) and Labeo rohita (Mukherjee 
et al., 2011). In the present study, the feed with 30% 
euglenophytes had relatively lower lipid which might lead 
to lower body lipid deposition and improve growth rate. On 
the other hand, the high lipid containing feed (Control feed) 
might have a negative effect on growth as higher lipid 
content in feed could lead to reduce utilization of other 
nutrients, resulting in poor growth performance (Hemre 
and Sandnes, 1999).  

During the study tenure, higher FI rate was recorded in 
T3 as compared to other treatments. Fournier et al. (2002) 
revealed that dietary protein levels in the feed have effect 
on voluntary feed intake of fish. Tongsiri et al. (2010) 
reported that FI increased due to inclusion of Spirulina in 
the diet of Mekong Giant Catfish. According to the previous 
reports (aforementioned) and the present results, it was 
revealed that the feed with 30% euglenophytes might be 
provide optimum protein levels for which the fish seemed 
to prefer this feed. The present study also showed that 
supplementation of euglenophytes in the conventional 
feed improved FCR (1.48 to 1.39) of common carp and 
30% supplementation resulted in the better FCR (1.39) 
as compared to other levels of supplementation. This 
result is partially agreement with those obtained by 
Zeinhom (2004) who found that inclusion of algae in fish 
diets insignificantly improved FCR whereas feed intake 
was significantly increased.  
 
 
Carcass compositions  
 
The result from this study showed that carcass protein was 
increased in the fish fed with euglenophytes supplemented  

 
 
 
 
feeds as compared to the control feed. Kim et al. (2013) 
reported that Spirulina inclusion in the diet increased 
protein deposition in parrot fish. Soler-Vila et al. (2009) 
also reported that Porphyra dioica inclusion in the diet 
increased carcass protein in rainbow trout. These reports 
are supportive to the present study. The increases in 
carcass protein of fish might have been contributed by the 
higher dietary protein as confirmed by the crude protein 
contents of the feeds (Table 1).  

In the present study, increase in carcass protein was 
found to be highest in T3 and showed a drop in T4. 
Highest carcass protein in T3 might be due to the 
optimum amount of euglenophytes supplementation 
(30%) in the respective feed. Partial supporting evidence 
to this assumption can be drawn from the previous report 
of Davies et al. (1997) who reported that carcass protein 
increased in grey mullet with an inclusion of 16 to 33% 
Porphyra purpurea. Tongsiri et al. (2010) stated that 
carcass protein tended to increase with the increase of 
Spirulina inclusion in the diets. Similar results have been 
reported by Ungsethaphand et al. (2010) and 
Ahmadzadenia et al. (2011). Their findings are partially 
supportive to the present results. The Feed-4 (with 40% 
euglenophytes) had maximum dietary crude protein, but it 
neither could convert into higher carcass protein nor to the 
increased growth in T4 as compared to T3. This might be 
due to the excess dietary protein in the respective feed. 
Jauncey (1982) confirmed that dietary protein level above 
the optimum decreased the protein utilization and carcass 
protein in tilapia. Hence, the Feed-3 (with 30% 
euglenophytes) contained proper level of dietary protein 
which might be more suitable than other feeds to increase 
carcass protein in common carp. 

According to the present study, it was observed that 
carcass lipid decreased with increasing level of 
euglenophytes inclusion in the feeds. These results are in 
agreement with those obtained by Guroy et al. (2007) who 
found that algal meals decreased carcass lipids in Nile 
tilapia. The present results are also comparable to the 
earlier findings (Justi et al., 2003; Ergun et al., 2009) that 
carcass lipid decreased concomitant with an increased 
Spirulina inclusion in the diets. The similar trend, as 
observed in carcass lipid, was followed when the analysis 
was done on the basis of accumulating carcass glycogen. 
Lower glycogen content was recorded in T3 and T4 which 
might be due to lower dietary carbohydrate as confirmed 
by carbohydrate content of the feeds (Table 1). Tongsiri et 
al. (2010) reported that 30% Spirulina inclusion in diet 
gave a lower glycogen deposition in the flesh of Mekong 
Giant Catfish. Roy et al. (2011) observed that carcass lipid 
decreased at 35% algal mix supplementation in the diet of 
tilapia. These reports are supportive to the present results. 

It was revealed from the chemical analysis that the feeds 
with euglenophytes inclusion contained higher ash than 
the control feed indicating more minerals in the algae 
inclusion   feeds,   which  resulted  into  high  deposition  of  



 

 

 
 
 
 
nutrients in carcass as confirmed by ash content of 
carcass (Table 4). In this study, carcass ash was 
increased with increasing level of euglenophytes in the 
feeds. Contrasting result has been reported by 
Ungsethaphand et al. (2010) that carcass ash decreased 
with increasing levels of Spirulina inclusion in the diets. 
The contrasting results might be due to the fact that the 
ability of fish to utilize dietary nutrients may differ among 
the species. The carcass analysis also showed that 
carcass moisture was decreased with increasing levels of 
euglenophytes in the feeds. This result is agreement with 
Appler and Jauncy (1983) who found that the carcass 
moisture decreased with increasing levels of algae in the 
diets. 

The overall study indicated that the efficacy of feeds 
with euglenophytes supplementation was higher than the 
conventional feed and supplementation of 30% 
euglenophytes was significantly verified for better growth 
and carcass composition of common carp. The present 
study thus concluded that the locally available algae, 
euglenophytes can be used in combination with 
conventional feed to achieve a comparable or better 
growth in common carp culture. A comprehensive study 
is required in long-term basis to evaluate the full potential 
of these algae as a fish feed ingredient and to determine 
the optimum level for dietary inclusion.  
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