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common carp (Cyprinus carpio)
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Abstract

This study was conducted with different levels (0, 0.25, 0.5,1,2 g) of Zingiber officinale
powder per 100 g of common carp commercial diet. Feed was offered for 8 weeks by
the post pelleting liquid spraying method. Results showed that there were significant
differences in all growth parameters and body composition except in survival rate, Gain
Weight Percent (GW%) ,SGR and NFE between treatments (p<0.05). Significant
differences were also detected in GW % between control group and the last two
treatments but there were no significant differences in SGR index between control
group and the group fed diets containing 2 g ginger/perl00g diet (p<0.05). No
significant differences were observed in their length, growth, survival rate as well as
NFE (p>0.05). Also, Kruskall-Wallis test found significant difference in the amount of
carbohydrate and body fiber (p<0.05). The best results for growth performance, protein,
lipid, and energy were found in the group fed maximum dosage of ginger powder in
carp commercial diet and lowest values for these parameters were seen in the control
group. Additionally, there were high amount of carbohydrate and low amount of fiber
in this group. Higher level of ash was reported in the third treatment. We may therefore
conclude that using Z. officinale at higher levels can be an efficacious medicine to
improve quality and quantity of juvenile Cyprinus carpio growth and muscle.
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Introduction
Medicinal  plants have different

activities such as antistress, growth
promotion, appetite stimulation,
immunostimulation, aphrodisiac and
antimicrobial properties due to the
active principles such as alkaloids,
flavanoids pigments, phenolics,
terpenoids, steroids and essential oils
(Kumar Bairwa et al., 2012). Since
many of their derivatives are known as
growth stimulants and/or
immunostimulant agents, the use of
these compounds has increased in
finfish and shellfish diet in recent
decades (Banaee, 2010; Banaee et al.,
2011; Ahmadi et al., 2012; Asadi et al.,
2012). Dietary usage of 0.5g ginger
/110g diet of Orechromis mozambicus
had a significant increase in growth
indices (Kumar Bairwa et al., 2012).
Echinacea and Allium sativum in O.
niloticus diet improve their gain weight
and using 1% fennel (Foeniculum
vulgare) improved fish  growth
performance (Abd EI-Hakim et al.,,
2010; Alay and Mohamed, 2010). Also,
Similar results were observed in
common carp, guppy (Poecilia
reticulate), convict cichlid
(Cryptoheros  nigrofasciatus),  red
seabream (Pagrus major) olive flounder
(Paralichthys olivaceus), Nile tilapia,
Oreochromis niloticus and O. aureus
(Pham et al., 2006; Turan, 2006;
Yilmaz et al., 2006; Cek et al., 2007a;
Cek et al., 2007b; Ji et al., 2007; Salah
et al., 2008; Metwally, 2009) and
Oncorhynchus mykiss (Nya and Austin,
2009; Bohlouli Oskoii et al., 2012),
zander, Sander lucioperca (Zakes et al.,

2008) which  were fed diets
supplemented with plants. In the
aquaculture sector, the use of medicinal
plants (phytochemicals) has increased
significantly over the past decade for
different purposes such as sex reversal
compound Gholipour et al, 2011),
growth enhancer (Turan and Akyurt,
2005; Banaee, 2010; Banaee et al.,
2011; Ahmadi et al., 2012; Asadi et al.,
2012), immunostimulant, and
antipathogenic ~ (Yilmaz et  al,,
2013a).0ne of the relatively new
practiced ways to improve health
conditions for cultivated aquatic
organisms is using a medicinal herb as
an immunostimulator or  growth
enhancer (Citarasu, 2010). Several such
herbal components as flowers, leaves,
seeds and roots from different plant
species have been shown to enhance
growth, non-specific immune response
as well as survival rates of such
cultivated species as African catfish,
Clarias  gariepinus  (Dada and
Ikuerowo, 2009 and Soosean et al.,
2010), tilapia Orechromis mossambicus
(Immanuel et al., 2009) and common
carp, Cyprinus carpio (Alishahi et al.,
2010; Pakravan et al., 2012; Fallahpour
et al., 2014). Ginger Z. officinalis is
generally considered as a safe herbal
medicine and perennial herbaceous
plant is a part of the Zingiberaceae
family (Weidner and Sigwart, 2000).In
ginger roots a compound known as a
carminative,  diuretic, tonic and
disinfectant  contains  glucosinolate,
sterols and triterpenes (Al-Yahya,
1986). They are polyphenol compounds
(6-gingerol, shogaols and zingerone,
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alkaloids, flavonoids, polyphenols,
saponin,  steroids, tannin, fiber,
carbohydrate, vitamins, carotenoids and
minerals), which have a high
antioxidant activity (Hori et al., 2003;
Otunola et al., 2010; Shirin and
Prakash, 2010). Their essential oils
have anti-inflammatory and oleoresin
effects (Zarate and Yeoman, 1996).
Ginger is among the spices with
reported  antiplatelet, antibacterial,
antifungal, antiviral, antiworm, anti-
inflammatory, and  anti-oxidative
activities, that have effects on
gastrointestinal, cardiovascular systems,
as well as antilipidemic and
antihyperglycemic, anti-tumor
properties and is known to be effective
as an immuno-modulatory agent in
human and animals, including fish (Nya
and Austin, 2009; Apines-Amar et al.,
2012; Talpur et al, 2013).
Supplementing ginger in fish diets may
enhance term growth and will signify
change in magnitude and their body
composition (Talpur et al., 2013). The
variable undergoing change may be the
length or other physical dimensions,
including volume, weight, or mass
either of the whole body of an organism
or its various tissues or it may relate to
lipids, protein content, or other
chemical constituents of the body.
Growth may also relate to the change in
the number of animals in a population
(Weatherly and Gill, 1987). Body
composition is a good indicator of the
physiological condition of a fish but it
is relatively time consuming to
measure. Proximate body composition
is the analysis of water, fat, protein and

ash contents of fish. Carbohydrates and
non-protein compounds are present in
negligible amounts and are usually
ignored for routine analysis (Cui and
Wootton, 1988).The percentage of
water is a good indicator of its relative
contents of energy, proteins and lipids
(Weatherly and Gill, 1987).The lower
percentage of water causes an increase
in the lipids and protein contents and
higher energy density of the fish
(Dempson, et al., 2004). However,
these values were varying considerably
within and between species, size, sexual
condition, feeding season and physical
activity. (Toko et al., 2008). Protein
content, which is an important
component, tends to vary little in
healthy fish (Weatherly and Gills,
1987). Hence, the present study was
aimed at evaluating the long-term (60
days) effects of dietary inclusion of Z.
officinale powder on weight growth
performance, survival rate and carcass
quality of common carp juveniles.

Materials and methods

Fish: A total number of 180f Juvenile
C. carpio (27£3g and 7%2cm) were
introduced in 15 aquaria
(120%40x40cm) containing water at
22+4°C  temperature, 7.5+0.5 pH,
8.7£0.3ppm DO, 0.3+0.01ppm, NOg,
5+0.01ppm NOs, 0.5+0.01ppm NHg,
150+50ppm TH quality. Water in the
aquaria was renewed daily at a rate of
20% water volume for two months from
Spring 2015.
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Feed preparation and feeding trial
Fresh rhizome of ginger (Z. officinale)
was purchased from the herbalists shop
and authenticated by a botanist from
Institute of Medicinal Plants, Tehran
University. The plant was dried in the
shade. The dried rhizome was crushed
into powdered form mechanically and
was sieved using a household sifter
(2mm), then mixed directly with EX-
CG2 fish diet (Beyza Feed Mill, Shiraz,
Iran) with 1% canola oil the rate of (0,
0.25 (T1), 0.5 (T2), 1 (Ts) and 2 (T4) g
Ginger powder/ perl00 g commercial
diet using the post pelleting liquid
spraying method for weekly usage
(Haghighi and Sharifrohani, 2013). The
fish were fed the experimental diet at
the rate of 3% of their body weight
twice a day for two months (Table 1).

Tablel: EX-CG2 fish diet Nutrition matter.

Energy (kcal) 3500
Crude Protein% 35-37
Crude Lipid% 9-11
Crude Fiber%(max) 5
Moisture% <10
Ash%(max) <10

At the end of the experimental period
six fish from each tank were sampled
and anaesthetized by using 1g clove
powder in 10 liter water (100 ppm)
(Alishahi et al., 2010). The levels of the
given feeds were readjusted every 10
days. Final weight (g), Mean Weight
Gain (MWG, g), Specific Growth Rate
(SGR, %day-1), Average Daily Growth
rate (ADG, g day-1), Growth length and
final length (mm) and survival rate
were estimated according to (Ronyai et

al., 1990; Ai et al., 2006; Soosean et

al., 2010) as follows:

1. MWG= (Mean final weight-Mean
initial weight).

2. GW %=( Mean final weight- Mean
initial  weight)/  (mean initial
weight)x100.

3. SGR (% day-1) = 100x[(InW1 — In
WO)/t], where WO and W1 are the
average initial and final body
weights,  respectively, and (t)
time(days);

4. ADG (g day-1) = Growth/
Experimental duration,

5. GL= (final length- initial length),

6. SR = (Nf / Ni) x 100; where NF=
final number of fish stock, Ni=
Initial number of fish stock.

For carcass analysis, three fish from
each tank were sampled 24 h after the
last feeding (Nafisibahabadi et al.,
2014) and anaesthetized using clove
powder (100 ppm) (Alishahi et al.,
2010).Then chemical compositions of
whole body (moisture, protein, lipid,
ash, fiber, carbohydrate, and NFE
(Nitrogen Free Extraction) and Energy)
of the sampled fish were determined
following the Association of Official
Analytical Chemists (AOAC) methods
(AOAC, 2000). Moisture  was
determined by drying in oven (Binder,
Tuttlingen, Germany), at 105°C for 24 h
(Sidhu, 2003). Crude protein was
determined by using a Kjeldal system
(Gerhardt, type VAP.40, Konigswinter,
Germany). A conversion factor of 6.25
was used to convert total nitrogen to
crude protein for all varieties of fish
(Ritzmann and Daniels, 1975). Crude
lipid was determined with ether
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extraction in a Soxhlet extractor
(Gerhardt, type SE-416) (Folch et al.,
1957). Ash was determined using a
mu\e furnace (Nabertherm, Lilienthal,
Germany), at 550°C for 8h (Bligh and
Dyer, 1959). There is no single method
suitable  for  determining  total
carbohydrate in all tissues and, apart
from the indirect infrared method
mentioned earlier under protein, the
methods are not straightforward
(AOAC, 2000). For these reasons it is
common to estimate carbohydrate as:
C(%) =100-(P-W-F-A) (AOAC, 2000).
In this formula: P: percentage of
protein= (Nx6.25), W: water
percentage, F: fat percentage and A is
Ash percentage (AOAC, 2000).For
fiber percentage content in the first
stage samples digested in sulfuric acid
and sodium hydroxide solutions and the
residue calcined (AOAC, 2000; Sidhu,
2003). The difference in weight after
calcinations indicates the quantity of
fiber present by (weight of crucible
with dry residue (g) - weight of crucible
with ash (g))/(weight of sample
(9))x100 (Jafari Khorshidi, 2004).
Assuming to this point all matters in
filet are 100% NFE measured by: 100-
(crude fiber%+ Ash%+ Moisture%+
Crude lipid%+ crude protein %) and
total kcal energy calculated by 10x
(5.5%xamount of filet protein) + (9.1x
amount of filet lipid) + (NFEx4.1)
(Jafari Khorshidi, 2004).

Statistical Analysis

Statistical analysis was performed
through the Shapiro-Wilk test for data
normalization. Then, if data was normal

one way ANOVA and Duncan Multiple
Range Test was used, (DMRT) at 5%
significance level to comparison tests.
But, when the data was not normal
Kruskal-Wallis and Man Whitney U
test was conducted to compare the
significant differences among the
groups by SPSS Ver.18 (Duncan,
1955). Then values were presented as
Mean£SD.

Results

No mortality was observed throughout
the experimental period with the
survival rate being the same within all
the treatments (100%) (Table 2). This
table showed that the factors of: final
weight (80.74+33 and 48.1t16 g,
respectively) and mean weight gain
(16.65+5.3g and7.8+2.2g, respectively)
were significantly the highest in fish in
the fourth treatment compared with
control group. Also, the highest GW%
demonstrated in the fourth treatment
(27.6+£4.3 and 18.9£1.69, respectively)
as compared with control group. So
Mann-Whitney U test determined
significant difference between the
control group and T3 and T4. In ADG
% and final length (mm) results
showed significant difference between
treatments and like other growth
factors, fish in the fourth treatment had
the maximum level (p<0.05; Table 1).
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Table2: Growth parameters in juvenile Cyprinus carpio, fed ginger powder in diet for 8 weeks.

Factors Control (T (T2) (T3) (T4)

Mean Final weight™ 48.1+16 52.2+£17.5 63.1+22.6 69.4+25.4 80.7£33
Mean Weight Gain 7.8+2.2¢ 9.2+3.3 11.9+2.3%® 12.9+4% 16.65+5.32
Weight Gain % 18.9+1.69  22.3+5.8 26.2+11 23.7+3.6 27.6+4.3
ADG 78.6£22.2°  92.8+32.9% 118.8+23.7°¢  129.4+40.4®  166.5+53.4
SGR 1.840.19 1.96+0.49 2.2+0.82 2.15+0.3 2.43+0.35
Final length(mm) 107.7#4.5° 129.4+26.5° 1425+31.1* 161.5+30.8% 178.5+32.8?
Length growth(mm)™ 11.1+4.5 15.945.4 15.943 19.347.7 23.2+14.5
Survival rate% 1002 1002 1002 1002 1002

Values are expressed as Mean+SD. Means with the different letters in the same row are significantly

different (p< 0.05).ns: no significant difference.

Table 3: Amount of some nutrients in Cyprinus carpio body composition.

Indexes Control 0.25¢/100g 0.59/100g 1g/100g 29/100g
group diet(T1) diet(T2) diet(T3) diet(T4)

Carbohydrate 1.61+0.01 0.87+0.02 1.1+0.02 1.21+0.01 0.97+0.0

%

Fiber% 0.11+0.01 0.48+0.02 0.51+0.01 0.31+0.03 0.38+0.04

NFE% 1.5+0.05 0.39+0.01 0.6+0.2 0.57+0.41 0.59+0.04

SGR and growth length values in the
control group were low. but increased
in other groups with the highest values
in the fourth treatment .According to
Table 2, there were significant
differences (p<0.05) in SGR values
between this group and the control
group. However, there were significant
differences (p>0.05) in growth length
index. All growth factors in control
group were the lowest (Table 2).

As shown in Table3 there were
significant differences between the
control group and other treatment
groups by Kruskal-Wallis  (Man
Whitney-U test) in the amount of
carbohydrate and fiber (p<0.05). There
were significant differences between
(T1) and other groups in amount of
carbohydrate and between T3 and T4 in
amount of fiber (p<0.05). Also, these
were significant differences between T2

and two groups T3 and T4 in the
amount of carbohydrate and fiber.
There is a significant difference
between (T3) and (T4) in carbohydrate
levels too (p<0.05). Furthermore, this
test showed significant differences
(p>0.05) in amount of NFE between
treatments. The highest level of
carbohydrate, and NFE and the lowest
level of fiber were seen in the control
group. the lowest level of carbohydrate
was observed in T4 and the lowest
level of fiber level was recorded in T2.
Similarly the lowest level of NFE was
found in T1.There were significant
difference  between treatments in
amount of protein, lipid, ash, moisture
and kcal energy (p<0.05). The best
levels of protein (18.92+0.02%), lipid
(2.33£0.03%) were recorded in T4 and
the lowest levels belonged to the
control group (Fig. 1).
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Figurel: Crude protein content (Mean£SD) in Cyprinus carpio.

2.80
270 ~
260 -
2.50

Crude Lipid%

240 -
230 -
220 -
2.10 I I

Control T1

Treatments

Figure 2: Crude lipid content (Mean£SD) in Cyprinus carpio.

Also, the highest level of energy
(1064.2+4.00 Kcal) and ideal moisture
level (75.13+0.03%) belonged to T4,
but the lowest levels of these factors
were found in the control group (Figs. 3
and 4).

As shown in Fig. 5 T, had the
highest level of ash, while the control
group showed the lowest level

(2.81+0.01% and 2.36+0.01%,
respectively).

Based on carp muscle nutrients Z.
officinale powder in their commercial
diets resulted in improving their body
composition. It was also responsible for
an increase in protein and a decrease in
the lipid level in their filet consumers.
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Discussion

The use and application of
phytochemical agents (herbal
components) in aquaculture has been
increasing rapidly for such different
purposes as prevention of diseases and
reduction in the application of
hazardous antibiotics (Sakai, 1999).
Despite the importance of Ginger as a
traditional medicine (Al-Yahya, 1986),
to the best of our knowledge, the
present study was the first experiment
conducted to evaluate the effectiveness
of Ginger in aquaculture in Iran. The
results of this study showed positive
effects of dietary ginger on growth
performance and biochemical body
composition. Xie et al. (2008) and
Soosean et al. (2010) demonstrated that
the highest final weight and weight gain
in fishresulted from the highest level of
Rheum officinale extract in common
carp and Garcinia mangostana in
African catfish, Clarias gariepinus
diets. Bahrami Babaheydari et al.
(2014) used higher levels of Wood
Betony (8%) in the diets of common
carp and reported similar results as the
present study for all growth parameters
after 10 weeks. Similar results were
obtained using saponin and its derivates
showing positive effects on fish growth
by increasing RNA transcription, amino
acids and protein production rates
(Francis et al., 2005). Increase in body
weight of carp fed with diets
supplemented with a mixture of
Astragalus root (Radix astragalin) and
Chinese angelica root (R. angelicae
sinensis) were reported by Jian and Wu

(2004) which are in agreement with the
results of our study. In contrast, no
significant changes were observed in
body weight of tilapia fed diets
supplemented with 0.5 and 1% garlic
for 4 weeks (Ndong and Fall, 2007).
However, Pierce et al. (2008) reported
decrease in WG in rainbow trout fed
diets with plant meal. It has been
previously reported that different plant
additives can enhance growth rates in
some fish species such as African
catfish, Clarias gariepinus brood stock
(Dada and Ikuerowo, 2009) C.
gariepinus fingerlings (Soosean et al.,
2010), red sea bream, Pagrus major (Ji
et al., 2007a) and tilapia Oreochromis
mossambicus (Immanuel et al., 2009).
In contrast with these reports, the
dietary inclusion of some plant extracts
did not have much improving effects on
growth rates as indicated for juvenile
pikeperch, Sander lucioperca fed on
two medicinal herbs Astragalus radix
and Lonicera japonica (Zakes et al.,
2008) as well as for common carp
receiving willow herb, Epilobium
hirsutum (Pakravan et al., 2011). Such
differences could be explained by
variation in plants species, the route of
administration, extraction, the species
specific characteristics of different
aquatic species and even culturing
conditions (Alishahi et al., 2010).
Another factor which may impact the
effectiveness of the herbal adjuvant as a
growth promoter is the duration through
which the diet is applied, for example
while the immunostimulatory effects of
herbal extracts on the diet become
apparent after 2-4 weeks after the
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treatment, the positive impact on the
growth rates was noted 8- 12 weeks
after in red sea bream, Pagrusmajor
and Japanese flounder, Paralichthys
olivaceus (Ji et al., 2007a; 2007b,
Zakes et al., 2008). So, it should be
examined to what extent an aquatic
species is in a specific relation with the
herbal additive, or if the aquatic body
weight influences the final findings.
The positive effects of Wood botany on
growth performance of common carp
would be primarily related to the
chemical composition of the plants
(Francis et al., 2005, Bahrami
Babaheydari et al., 2014). Some plant
extracts improve SGR (Ji et al., 2007
Yu et al., 2008; Dada and lIkuerowo,
2009; Nya and Austin, 2009) similar to
the present research. Also increase in
SGR was reported in fishes after
feeding with prickly chaff-flower (Rao
et al., 2006), mango kernel (Sahu et al.,
2007) and alfalfa (Olvera-Novoa et al.,
1990.This is in contrast to the results
obtained using dietary willow herb and
marshmallow in common carp diet
(Fallahpour et al., 2004; Pakravan et
al., 2011). These differences refer to
different phytochemical substances like
polyphenols, steroids, tannin, fiber and
their dosage used (Otunola et al., 2010;
Shirin and Prakash, 2010). Dietary
marshmallow (Althaea Officinalis L.)
extract (0,025, 0.5, 1% per kg food)
increased growth factors like MFW,
GW% and SGR of common carp that
were similar to the findings of the
present study it,, However significant
differences were detected between the
results of the two studies (p<0.05)

(Fallahpour et al., 2014).Their results
demonstrated that marshmallow extract
(0.25%) significantly improved weight
gain in fish, whereas weight of fish fed
marshmallow (1%) significantly
decreased when compared with that of
the control group, which was not in
agreement with the results of the
present study (Table 2); This has been
attributed to the different amounts of
bioflavonoid in extracts of
marshmallow and ginger powder which
affect the fish's food finding ability by
stimulating their sense of smell and
encouraging them to eat more than
normal (Adams, 2005). Moreover,
Platel et al. (2002) stated the favorable
effects of medicinal plants on digestion
and a stimulating effect on bile
secretion and the activity of pancreatic
enzymes.

In the present study survival of the
fish was not significantly affected by
the experimental diets. The results of
this study are in line with the studies of
Cho et al. (2007), Ji et al. (2007a),
(Bilen andMugeBilen,2012)and
Pakravan et al. (2011) who reported no
significant adverse changes in the
survival rates of olive or Japanese
flounder, Paralichthys olivaceus and
common carp. So, it could be concluded
that adding Z. officinale powder (up to
20/100g) to the commercial diets of
common carp exerted no adverse
effects on survival rates. Limited
scientific research has been carried out
to evaluate the effects of medicinal
plant powder on carcass quality in
aquatics and most of them mention
protein and lipid content in fish
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muscles. Investigation of chemical
properties of fresh water fishes is very
important, because it provides useful
information to experts related to food
resources with low fat, and high protein
content and being easily accessible
(Tocher et al., 2004). The best body
content of protein, lipid, and moisture
in this study was found in T3 and
lowest levels were in the control group.
Though, on comparison different levels
of Stachys lavandulifolia extract in
common carp diets showed
approximately  similar  levels of
moisture, however protein and lipid
levels were lower than those reported in
the present study. These differences are
due to the effects of alkaloids, tannin
and polysaccharides of wood botany
extract on C. carpio diet (Bahrami
Babaheydari et al., 2014). Pakravan et
al. (2011) used dietary willow herb,
(Epilobium  hirsutum) extract on
common carp body composition and
also demonstrated these differences in
amounts of moisture, protein and lipid.
Similar to the aforementioned survey
the moisture level was higher, while
protein and lipid levels were lower than
the findings of the present research.
This is due to the amounts of flavonoids
(in particular guaiaverin, quercetin-3-0-
beta-D-glucuronide, and quercitrin),
steroids (in particular beta-sitosterol
and its ester, including among other
beta-sitosterol caproate) and tannins
than those contained in ginger (p<0.05)
between the two studies. Fallahpour et
al. (2014) showed slight changes in
body composition in fish (C. carpio)
fed a diet supplemented with

marshmallow (Althaea officinalis L.)
extract (0.25%, 0.50 and 1%, and with
normal diet as controls) compared with
controls and Glencross et al. (2004)
found an increase in crude protein
levels in rainbow trout fed with 12.5%
yellow lupine meal. Increased body
composition of tilapia was observed
after feeding them diets enriched with 5
and 10% alfalfa meal; (15 and 20%),
soybean meal (30 and 60%) and
cottonseed meal (30 and 60%) (Ali et
al., 2003; Toko et al., 2008) which is
similar to the present research. On the
other hand, proximate body
composition including the levels of
moisture, crude protein, crude lipid and
ash as % of wet weight were not
affected by inclusion of the plant
extract in the diets of Nile tilapia,
Oreochromis niloticus (Abdel et al.,
2009), and red sea bream (Ji et al.,
2007a) which is in disagreement with
our results. Several such factors as
species specific characteristics,
medicinal plant composition as well as
the duration of the experiments can
affect the response (Citarasu, 2010). In
addition, composition of Cyprinus
carpio in the present study were
compared with that of Hoseini et al.
(2013) which showed high differences
in all amounts of body composition
parameters; protein (15.691£1.54%), fat
(14.45%), Ash (1.2£1.3%) and
moisture (66.57 *£12.2%) and others
that were demonstrated in this survey
(p<0.05); all of them were higher than
those in our study and these differences
were because of different climate, age,
weight of samples, time and place of
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being examined, the role of ginger in
carp diet to reduce the level of this
factors, and the extruded diet consumed
instead of the manual feeds in carps
polyculture system (Citarasu, 2010; Ali
et al; 2003). Also, common carp
collected from two sites of the Indus
River at Shehbaz khel (SK=upstream)
and  Chashma  (CH=downstream)
showed that in carp samples collected at
CH moisture, fat, crude protein, ash,
total carbohydrate content and energy
value were 78.30 %, 10.08 %, 45.53%,
7.14%, 37.25, 421.84 kcal, respectively,
and in samples collected at CK
moisture content, fat, crude protein,
ash, total carbohydrate, and energy
value were 79.08 %, 13.99%, 53.59,
791, 2451, and 4383 kcal,
respectively (Jabeen and Chahudry,
2011). When compared to results
obtained in the present study,
significant differences (p<0.05) were
detected in carcass analysis of carp with
the use of Z. officinale powder in the
carp commercial diet. These differences
were probably due to variations in
geography, study season, fish age, type
of diet and method of sampling
(Hoseini et al., 2013).The chemical
content of this fish for crude protein
was 15.99+0.29%, 2.71+2.01% for
crude lipid, 0.93+0% for ash and
79.53+£0.71% for moisture (Ojagh et al.,
2009) which  were significantly
different (p<0.05) when compared with
the two studies in all carp muscle
nutrients.  Body  composition in
common carp fed a pellet diet had
74.01% moisture, 15.7% crude protein,
2.04% lipid and 5.2% ash which when

compared to the present study
demonstrated lower amounts  of
moisture, lipid and protein content and
higher amount of ash, that was
significantly different (p<0.05).
Generally these differences refer to
distinction in environmental factors
such as temperature (Cordier et al 2002;
Tocher et al 2004), pH and salinity are
known to influence the composition of
lipids in fish (De Torrengo and
Brenner, 1976). These differences
originated with differences between
complement addition, initial weight of
common carp in tests and differences
between environmental conditions (Ali
et al., 2003).

Generally, various studies of dietary
herbal supplements in different fish
species demonstrated their growth
performance but there was lack of data
on their body composition. Results
showed that the choice of herbs, their
dose and time of application was very
important  for  obtaining  higher
efficiency (Citarasu, 2010). Ginger has
its natural antioxidants as gingerols,
shogaols and zingerone (Hori et al.,
2003); essential oils have potent anti-
inflammatory effects and oleoresin
(Zarate and Yeoman, 1996), exerts
direct and indirect intense effects on
growth, reproductive axis and body
composition in  different  species
including fish (Kocour et al., 2005).
Hence, the use 2g dietary ginger
powder in juvenile common carp diet is
recommended.
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