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Abstract: A 60 days feeding experiment was carried out on jewel cichlid (Hemichromis bimaculatus) to
investigate the effects of carrot (Daucus carota) and red pepper (Capsicum annuum) as natural pigment
material on coloration of jewel cichlid.180 fish were divided into 3 groups with triplication each. Three types of
experimental feed were prepared; the first group was added carrot, the second,two redpepper to provide 60 mg
of total pigments kg  in diets and control feed do not have any pigment material. Fish were fed by 2% of their1

live weight. Total carotenoid content of the fish was determined spectrophotometrically at the end of the
experiment. Carotenoid amount in the fish samples fed with red pepper and carrot diets were 0.450±0.43and
0.488±0.60 mg g , respectively. Consequently a significant difference was found between individuals fed by1

natural pigment material and those by unpigmented feeds (p 0.05). It was demonstrated that natural pigment
substance have an impact on coloration of jewel cichlid and the groups did not exhibit any distinctions in
growth.
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INTRODUCTION These fish were bright pink with blue patches in color,

Pigmentation is one of the important quality attributes pigments as long as they ingest pigment added feeds.
of the fish for consumer acceptability. Carotenoids are Carrot is natural beta carotene source and red pepper is
responsible for pigmentation of muscle in food fish and dark red color due to its capsantine in it content, being
skin color in ornamental fish [1]. Astaxanthin is the main used for flesh pigmentation of salmonids given
carotenoid pigment of red-pink coloredaquatic animals, capsorobin in it [2, 8, 9], both of which are cheaply
being widely used in aquacultural processes because it is available considering their high level of carotene.
a standardized and chemically stable product with a high This study was designed for this purpose, by using
carotenoid concentration [2]. Dietary natural pigments are carrot and red pepper as natural carotenoid agents.
obtained from fruits, vegetables and flowers [3]. Experimental diets tested whether due to their vary
Carotenoidsare synthesized from geranyldiphosphate by features, they could have any positive effects as pigment
all photosynthetic organisms [4]. Therefore, several sources in pigmentation of parrot jewel cichlid or not.
investigations have been conducted involving
employment of natural carotenoid material to pigment MATERIALS AND METHODS
aquatic organisms [5-7].

There is no study on the effect of natural pigments on In this research, 180 Jewel cichlids (Hemichromis
the color of jewel cichlid,therefore, this study was bimaculatus) were used. Their average living weight was
undertaken to determine the effect of natural pigment 0.11±0.05 g  and  average  total  length was 1.1±0.3 cm.
source on the skin coloring in jewel cichlid. The jewel Their colors are bright pink with blue patches in the skin.
cichlid’s skin comes in many different color combinations. Their  sex  was not taken into consideration. In this study,

when first imported tend to preserve their original
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a random design with three treatments and triplicates were 16]. And also Yanar and Tekelioglu [11] suggested that
utilized. Nine aquaria were used. There were 20 fishes in carrot has been used as a carotene source of diets in
each aquarium, which had dimensions as 40×25×25 cm aquarium fish. In this research, all experimental diets were
and working volume 15 L. two pieces of air pump and one equally accepted by fish. All the three groups are
sponge  filter  were used in the aquaria for filtrationand air approximately similar in final body weight (p 0.05).
flow. While water temperature was measured every day, Growth parameters of the studied fish were shown in the
the pH values were measured every 2 days for observing Table 1. In this study, no mortality was observed.
water parameters. Average water temperature and pH Also carotenoids, could enhance nutrient utilization
value were measured 26.50±0.30°C and 7.8±0.1 as the and  may  ultimately   result   in   improved   growth  [17],
result of the measurements, respectively. the  carotenoid-supplemented  diets  did  not  appear to

The experimental diets were formulated to meet the have any effect on jewel cichlid growth performance.
nutritional requirements of jewel cichlid and prepared with These results are in accordance with another study
used laboratory type pellet machine.The feed that used carried out with cichlid, Oscar, red porgy juveniles, red
for the feeding of jewel cichlid fish includes 50% Crude porgy and Guppy fish [14, 15, 18-20].
Protein (CP), 4% Crude Fat (CF), 2% Crude Cellulose (CC) The coloration areas in all the pigment materials were
and 9.5% ash. So, only the pigment source show nearly the same. First, it was observed that it started from
differences in the feed, which were prepared as 3 groups; the ends of dorsal, anal and tail fins and then spread to
carrot and red pepper was added in 1  group and 2 abdomen. The spectrophotometer analysis was made forst nd

group, respectively. The feed of 3  group was separated the color change in the skin and flesh of the studied fish,th

as the control group and no pigment material was added which were fed on the feed that included different
into it. All diets except the control diet were formulated to colorants and the obtained results are represented in the
include 60 mg kg  of each respective pigment source. Table 2.1

The fish were fed daily at 2% of their total biomass, At the beginning of this study, it was found that all
distributed in two rations at 09:00 and 17:00 h for 60 days. fish coloration was 0.291±0.08 mg g . It was determined
Total carotenoid content of fish (skin and flesh) was that the fish fed on the feed that included carrot and red
determined at the end of the experiment pepper had significantly brighter pink color with
spectrophotometrically [10, 11]. 0.488±0.60 mg g  and 0.450±0.43 mg g  respectively

Statistical analysis consisted of one-way ANOVA, (P<0.05).It was also observed that coloration was less
using the probability level of 0.05. After ANOVA, inthe control group (0.308±0.15 mg g ). Fish fed with the
significant differences among means were determined by carrot and red pepper diets presented significantly higher
Duncan’s multiple range test. All statistical analysis was (p 0.05) color average values compared to the control
performed using SPSS 16.0 for Windows. group at the end of the experiment.

RESULTS AND DISCUSSION the fish is higher than the other carotenoids [8].

Carotenoids are known to have a positive role in the coloration of the skin in cichlid, Oscar, red sea bream and
intermediary metabolism of fish [12, 13]. Coloration is Australian snapper [14, 15, 21-23]. Rate of retention of
controlled by the endocrine and nervous system, dietary carotenoids in fish depends on the efficiency of
butdietary sources of pigment also play a role in absorption from the digestive tract, transport capacity,
determining the color of fish. Although synthetic pigment deposition mechanisms in the various tissues, metabolism
sources used in many countries, there is a search for and rate of excretion. Yanar and Tekelioglu [11] and Hata
alternative coloring materials, because they are expensive and Hata [24], reported that after absorbing and oxidizing
and add about an extra 10-15% to the cost of feed [14]. different forms of carotenoids, goldfish accumulate them
Plant materialcontaining thepigment is one of the more in the form of astaxanthin in tissues, especially skins.
favorite of these alternative materials both because effects Similarly jewel cichlid fish was found to be able to
nutritive quality and its being a good source of carotenoid accumulate various carotenoids in the form of astaxanthin
[15]. Some research purpose that red pepper has been in that the study established total carotenoid content in
used as carotene source in pigmentation of fish [2, 6, 7, 9, their flesh and skin.

1

1 1

1

The absorption and accumulation of astaxanthin in

Astaxanthin was efficiently utilized for deposition and
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Table 1: The growth performance of the jewel cichlid
Parameters 1  (carrot) 2  (red pepper) 3  (control)st nd rd

First body weight (g) 0.11±0.05 0.11±0.05 0.11±0.05
Final body weight (g) 1.9±0.7 2.1±0.9 1.9±0.3
First total length (cm) 1.1±0.3 1.1±0.3 1.1±0.3
Final total length (cm) 3.1±0.8 3.3±1.1 3.2±0.6
All values are mean ±SD. (n=3).All values were not significantly different (P>0.05).

Table 2: Total carotenoid content in the skinsandflesh of the jewel cichlid
Parameter 1  (carrot) 2  (red pepper) 3  (control)st nd rd

Total carotenoid content (mg g ) 0.488±0.60 0.450±0.43 0.308±0.151 a a b

All values are mean ±SD. (n=3). Different superscript letters indicate significant differences between treatments (P<0.05).
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