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In a short time feeding experiment it was shown that the liver weight of cod was 
significantly reduced in prawn-fed cod compared to sand-eel-fed cod. The dry 
weight and the protein content of the muscle were not significantly reduced. It is 
concluded that short time energy deprivation of cod primarily affects the liver. 
The results futher support the view that the food type and ration of cod can produ
ce anomalous effects in field studies of e.g. parasite induced liver weight decrease 
in cod. 

liver index; condition factor; protein content of cod muscle. 

Introduction 
The main fat and energy store in cod (Gadus 
morhua L.) is the liver, and deprivation of 
energy in cod is primarily affecting the liver 
(Eliassen & Vah/ 1982). 
Buchmann (1986) eclucidated the associa
tion between acanthocephalan parasite load 
and liver weight of Baltic cod, and it was 
suggested that variations of the previous 
energy intake of cod could produce an ano
malous effect in such parasitological field 
studies. 
Thus food preference of cod for e.g. crusta
ceans could result in a lowered liver weight 
compared to cod preferentially eating fat 
fish. 
The present work elucidates to what extent 
the liver weight is affected when cod are fed 
a low energy diet (crustaceans) compared to 
cod fed a high energy diet (sand-eels), when 
the wet weight of the food intake is the same 
in the two groups. 

Additionally it is shown how the weight and 
protein content of the cod muscle is affected 
by the food intake. · 

Materials and methods 
Two groups of immature cod (Gadus mor
hua L.) of age 2 (otolith-recordings) with a 
total body length of 36-50 cm (data for the 
cod in Table 1) were held in a 10 m3 fish tank 
for 30 days. The groups were separated by a 
tightly fitting net (mesh size 25 mm), which 
divided the tank in two equal parts. The sali
nity of the water was 32.5%o and the tempe
rature 12-15°C with an oxygen content of 
5.8-6.1 mg/I. The water exchange was 2.9-
3.1 m3/h. 
One group of cod was only fed prawns (Pan
dalus borealis) (30 g wet weight per fish per 
day) and the other group was fed sand-eels 
(Ammodytes lancea) (30 g wet weight per 
fish per day). 
Dry weight was determined after drying 
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over-night in an oven set at 105°C, and ash 
content after further drying at 600°C for 24 
h. Lipids determined according to the me
thod of Bligh & Dyer (1959), and protein de
termined according to the Kjeldahl method. 
Carbohydrate was estimated by subtraction. 
Energy content estimates were based on gen
eral calorimetric values for each of the con
stituent components. 
The food was frozen (-30°C) but thawed be
fore feeding. 
At the end of the experiment the cod were 
slaughtered and their total body length re
corded. The sex, the gutted weight and the li
ver weight were recorded whereafter the liver 

index: Liver weight (g) x 104 and the condi-
(body length (cm))3 

tionfactor: gutted weight (g) X 102 were 
(body length (cm))3 

calculated. 
The dry weight and the protein content of 
the cod muscle from some of the cod were 
determined by the methods described above. 
The Mann-Whitney U-test was employed to 
detect differences of means. 

Results 
It is shown (Table 2) that although the two 
groups of cod received the same wet weight 
of food the energy content of the crustacean 
food is markedly lowered in relation to the 
sand-eel food. This is due to the low fat con
tent and dry weight of the crustaceans. 
No sex difference in any of the recorded pa
rameters was found. It was shown (Table 1) 
that only the liver weight and thus also the li
ver index were significantly reduced (P 
<0.01) in prawn-fed cod relative to the 
sand-eel-fed cod. 
The low energy intake in prawn-fed cod re
sulted only in an insignificantly reduced gut
ted weight and protein content of the muscle 
(Table 1). Neither was the dry weight of the 
muscle significantly different in the two 
groups (Table 1). 
There was no difference in body length be
tween the groups and the sex ratios were 
about equal (0.8 in prawn-fed cod and 0.9 in 
sand-eel-fed cod (female to male ratio)). 

Table l. Data for cod in the experimental groups. 

Sand-eel-fed cod Prawn-fed cod 

n x S.D. n x S.D. 

Total body length (cm) 19 43.1 3.1 18 42.7 3.1 
Gutted weight (g) 19 776.2 193.7 18 730.6 164.2 
Liver weight (g) 19 57.0 23.9 18 27.9 8.5** 
Dry weight of muscle OJo 12 81.3 0.5 10 81.4 0.5 
Protein of muscle OJo 10 17.97 0.40 10 17.67 0.53 
Condition factor 19 0.95 0.05 18 0.93 0.05 
Liver index 19 6.77 1.74 18 3.54 0.84** 

**: P<0.01 
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