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Relationship between growth and biochemical constituents in the liver of laboratory-reared juvenile barfin flounder

(Verasper moseri)
YosHryUkl TAKAYA™' AND NoBUKAZU SATO®

"Hokkaido Research Organization, Central Fisheries Research Institute, Yoichi, Hokkaido, 046-8555,
*Hokkaido Research Organization, Mariculture Fisheries Research Institute, Muroran, Hokkaido, 051-0013, Japan

We examined a range of biochemical constituents in the liver of barfin flounder (Verasper moseri) and evaluated the growth rate
using a biochemical index. The flounders were reared for 4 weeks under 4 dietary levels (0% body weight per day, 0.5% body
weight per day, 1.25% body weight per day, and 2% body weight per day), and measured the total body length and body weight at
weekly intervals. Further, the specific growth rate (SGR) was calculated using the equation 100 x (InW-InWy)/d, where Wo, Wi, and
d represent the initial body weight, body weight at week t (t = 1-4), and number of days, respectively. We analyzed a range of
biochemical constituents, including triglyceride, glycogen, moisture, protein, RNA, DNA, and phospholipid, in the liver after
feeding. From these, significant correlations between SGR and several biochemical constituents, namely, RNA/DNA ratio,

phospholipid/DNA ratio, condition factor, liver index, and protein/DNA ratio, were shown. Our results indicate that the biochemical

constituents represent useful biochemical indices for evaluating the growth rate of released barfin flounders in the field.
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Fig. 1 Increase in total body length of Verasper moseri
juveniles reared under 4 dietary levels for 1-4 weeks
(3, 1 week; BB, 2 weeks; [F5], 3 weeks; EZ, 4 weeks).
A, B, C, and D represent the weight ratio of diet to
body weight per day (A, 0%; B, 05%; C,
1.25%; D, 2.0%). Vertical bars indicate standard
deviations. Different lower case letters within the same
experimental division indicate significant differences at
P <0.05.
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Fig.2 Increase in body weight of Verasper moseri juveniles
reared under 4 dietary levels for 14 weeks ([, 1 week;
BA , 2 weeks; , 3 weeks; , 4 weeks). A, B, C,
and D are the same as in Fig. 1. Vertical bars indicate
standard deviations. Different lower case letters within
the same experimental division indicate significant
differences at P < 0.05.
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Fig.3 Specific growth rate (SGR) of Verasper moseri
juveniles reared under 4 dietary levels for 1-4 weeks
(3, 1 week; B, 2 weeks; [F5], 3 weeks; EZ, 4 weeks).
A, B, C, and D are the same as in Fig. 1. Vertical bars
indicate standard deviations. SGR is given by 100 x
(InW-InWo)/d, where Wy, Wi, and d represent the initial
body weight, body weight at week t, and number of
days, respectively.
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Fig. 4 Relationship between specific growth rate (SGR) and condition factor (left column), and specific growth rate (SGR) and
liver index (right column) of Verasper moseri juveniles reared for 1-4 weeks. Numbers in parentheses indicate feeding
period (weeks). Different lower case letters indicate significantly different regression coefficients at P < 0.05. Condition
factor and liver index are given by (VVt/TLtE) x 10" and (LWyWy) x 100, respectively, where Wi, TLi, and LW; represent the
body weight at week t, total length at week t, and liver weight at week t, respectively.
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Fig.5 Relationship between specific growth rate (SGR) and triglyceride (left column), glycogen (middle column), and moisture
(right column) contents in the liver of Verasper moseri juveniles reared for 1-4 weeks. Numbers in parentheses and lower
case letters are the same as those in Figure 4.
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Fig. 6 Relationship between specific growth rate (SGR) and protein/DNA (left column), RNA/DNA (middle column), and
phospholipid/DNA (right column) ratios in the liver of Verasper moseri juveniles reared for 1-4 weeks. Numbers in
parentheses and lower case letters are the same as those in Figure 4.
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Table 1 Relationships between the listed parameters and
specific growth rate (SGR) of Verasper moseri
juveniles in the feeding experiment after 2-3 weeks.

Parameter r2 P
RNA/DNA 0.745 <0. 001
Phosphlipid/DNA 0.710 <0. 001
Liver index 0.606 <0. 001
Protein/DNA 0.553 <0. 001
Condition factor 0.592 <0. 001
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