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Abstract A 63-day feeding trial was carried out to investigate
the effect of three levels of Cr yeast (0.5, 1.0 and 2.0 mg Cr/kg)
on the utilization of diets containing 38.5 % of maize starch or
dextrin in common carp, Cyprinus carpio L. (initial mean body
mass 14±0.3 g) in an auto circulator system at 25±0.5 °C. A
two-way analysis of variance (ANOVA) showed that the final
body mass (FBM), percentage mass gain (%MG), specific
growth rate (SGR) and feed conversion ratio (FCR) were
significantly (P<0.05) affected by the two sources of variation
(carbohydrate source and Cr level). In general, fish fed on a diet
containing starch and fortified with 0.5 mg Cr/kg performed
significantly higher FBM (47.23 g), %MG (225.11), SGR
(1.91) and lower value of FCR (1.24) compared to fish fed on
the other diets. Carp fed on 2.0 mg Cr/kg with maize starch and
1.0 mg Cr/kg with dextrin-based diet showed a significant
reduction (P<0.05) in whole body lipid content as confirmed
by a two-way ANOVA. Fish fed on a maize starch-based diet
supplemented with 0.5 and 1.0 mg Cr/kg recorded the highest
activities for hexokinase enzyme. Glucose-6-phosphate dehy-
drogenase activity was neither affected by Cr concentration
nor by dietary carbohydrate source. Fish fed on dextrin-
based diets accumulated higher Cr in the whole tissue
compared to fish fed on starch-based diets. Normal histo-
logical structures in the liver and gut tissues were observed
in all groups. The present data clearly showed that dietary
Cr yeast was safe in the fish diet at the levels tested.
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Introduction

Regardless of species, fish do not have specific require-
ments for dietary carbohydrate per se, and they grow nor-
mally when fed on a diet free from carbohydrate [1]. The
reason for this is due to their gluconeogenesis capacity
whereby glucose is synthesized from non-glucose precursors
such as amino acids [2]. However, from the economic and an
environmental perspective, carbohydrate is considered to be a
regular source of nutrients in fish diets with little negative
impact on the ecosystem [3, 4]. Fish have a limited capacity
for dietary carbohydrate digestion, and the efficiency of car-
bohydrate utilization by fish depends on the molecular com-
plexity of carbohydrate [5, 6]. It has been reported that most
fish species use complex carbohydrate (e.g. starch) for growth
better than the more simple forms (e.g. glucose) [7–9]. On the
other hand, other studies reported the opposite observation
[10–12]. It seems that the variation in carbohydrate utilization
by fish can be affected by different factors such as the
differences in the digestive and physiology metabolic sys-
tem of each species [13], carbohydrate source [9] and
dietary carbohydrate level inclusion [14].

With the rapid expansion in aquaculture industries, car-
bohydrate utilization improvement in farmed fish is one of
the major challenges. Hence, different studies have been
carried out to enhance carbohydrate utilization in different
fish species in order to reduce the cost of fish diets [15–18].
Creating transgenic fish is one of the possible strategies that
can be used to achieve this goal [6]. As an attempt to
improve the efficiency of carbohydrate metabolism in sal-
monid fish, human glucose transporter type 1 and rat
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