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Short Paper

Effect of Dietary Caprylic Acid on The Growth
of Tiger Puffer Takifugu rubripes
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（Accepted April 4, 2001）

Abstract: The effect of dietary caprylic acid on the growth,
condition factor and anatomical parameters of the tiger
puffer Takifugu rubripes was examined. Tiger puffers, hav-
ing a mean body weight of 34 g, were fed the diet containing
caprylic acid (5 g/kg basal diet) to apparent satiety twice a
day for 45 days. A control group was fed the diet with no
caprylic acid adsorbed. The difference in survival between
the two groups was not statistically significant. Daily feeding
consumption and feed efficiency showed no difference. The
difference in body weight, body length, condition factor,
hepatosomatic index and hematocrit value was not statisti-
cally significant. These results suggest that dietary caprylic
acid has no harmful influence on the growth, condition fac-
tor and anatomical parameters of the tiger puffer.
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In Japan, over 30 species of marine fishes are cultured
successfully and are contributing greatly to the total fish
production. However, under the intensive conditions of
aquaculture, a variety of parasites have been recognized in
recent years1) and many parasitic diseases have occurred
often, resulting in much economic loss2). No single method
has proved sufficient to effectively control the parasitic
diseases1). Effective methods are needed urgently to con-
trol these parasitic diseases.

In our previous study3), we proved that caprylic acid
(octanoic acid; carbon number C8), a medium-chain fatty
acid found in palm oil and other edible oil, has an effect
against the monogenean Heterobothrium okamotoi and that
dietary caprylic acid has an anthelmintic efficacy against
this parasite in the tiger puffer Takifugu rubripes. However,
the effect of dietary caprylic acid on the growth of the fish
has not been investigated. This should be evaluated for its
practical use in aquaculture. Thus, this study was made to
clarify the effect of dietary caprylic acid at the rate of 5
g/kg diet on the growth of the tiger puffer.

Standard rearing methods of flow rate and aeration for
the tiger puffer4,5) were used for the experiments. An aerat-
ed tank containing the tiger puffers were supplied with
sand filtered and UV irradiated (approximately 50,000μw・
sec/cm2, Flonlizer 4L, Chiyoda Kohan, Japan) seawater
(approximately 1.2 l/min/100 l volume of tank). One-year
old tiger puffers (500 individuals), weighing 30-40 g and
produced at our laboratory, were maintained in a 2 t tank.
The fish were fed a commercial expanded pellet diet (basal
diet: lipid: 6.0%, ash: 15.0% and crudeprotein: 55.0%; Nippon
Suisan, Japan) at a feeding rate of 2% body weight daily.

A hundred fish with a mean body weight of about 34 g
were divided into two groups and were maintained in a
1 t polycarbonate tank. One group was treated with
caprylic acid and was fed the basal diet adsorbed with
caprylic acid (Wako, Japan) at 5 g caprylic acid/kg basal
diet. A control group was fed the basal diet with no
caprylic acid adsorbed. The fish were fed the experimental
diet to apparent satiety by hand twice a day at 9 : 00 h and

16 : 00 h during the feeding trial and the daily feed intake
was recorded to calculate the daily feed consumption and
feed efficiency. The fish were reared on each experimental
diet for 47 days (Aug. 9 to Sep. 24, 45 days feeding).
Mortalities were recorded daily. The water temperature
ranged between 22.9℃ and 25.2℃ , with an average of
24.2℃, during the feeding trial.

On the initial day and at the end of experiment, the body
weight of all tested fish were recorded individually, and
the daily feed consumption, weight gain and the feed effi-
ciency were calculated. The body length was also measured
individually and the condition factor was determined. At
the end of experiments, the hematocrit value and the
hepatosomatic index were also measured for 25 fish ran-
domly sampled from each group. Blood for the measure-
ment of hematocrit value was obtained from the caudal
aorta using a heparinized syringe. Daily feed consumption,
weight gain, feed efficiency, condition factor and hepatoso-
matic index were calculated from the following equations:

Daily feed consumption (%) = total diet fed/((total initial
body weight+total final body weight)/2)/feeding
period×100

Weight gain (%) = (total final body weight-total initial
body weight)/total initial body weight×100

Feed efficiency (%) = (total final body weight-total initial
body weight)/total diet fed×100

Condition factor=body weight (g)/body length3 (cm)×103

Hepatosomatic index (%) = liver weight/body weight×100
The body weight, body length, hematocrit value, condi-

tion factor and hepatosomatic index were analyzed using
the t-test, and x2 analysis was used to compare the survival.
A probability level of P＜0.05 was considered significant.
All statistical calculations were made using Statistical soft-
ware (Abacus Concepts, Inc., USA).

Table 1 shows the growth performance of the fish fed
the experimental diet for 45 days. One fish in the group
treated with caprylic acid died during the feeding trial and
this mortality was recorded at 27 days after starting the
feeding trial. The control group had no mortalities during
the feeding trial. The difference in survival between the two
groups was not statistically significant. The final total body

＊1 Marine Biological Technology Center, Nippon Suisan Kaisha, LTD., 508-8 Ariakeura, Tsurumi-cho, Minamiamabegun, Oita 876-1204, Japan.

Diet group＊1

Basal diet (Control) Experimental diet＊2

Total body weight (g)
　Initial
　Final
Daily feed consumption (%)
Total diet fed (g)
Weight gain (%)
Feed efficiency (%)
Survival rate (%)

1713.4
4764.4

1.9
2773.6
178.1
110.0
100.0

1725.0
4689.7

1.9
2755.6
171.9
107.6
98.0

Table 1. Effect of dietary caprylic acid on the growth and the 
feed efficiency in tiger puffer Takifugu rubripes

　＊1 Fish (50 individuals in each group) were fed the each diet for 45 days.
　＊2 Basal diet was adsorbed with caprylic acid at 5 g caprylic acid/kg basal 

diet.



weight, the total diet fed and the weight gain of the group
treated with caprylic acid was low compared with the con-
trol group. However, daily feeding consumption and feed
efficiency of the two groups showed no marked difference.

Table 2 shows the mean body weight, body length, con-
dition factor, hepatosomatic index and hematocrit value.
The difference in these parameters between the group
treated with caprylic acid and the control group was not
statistically significant. Additionally, anatomical abnormality
of the liver in color and texture was not observed in either
the group treated caprylic acid and the control group.

When tiger puffers weighing approximately 50 g were
fed diets at different doses of caprylic acid, i. e., 25 mg, 50
mg, 100 mg and 200 mg/kg B.W./day at different water
temperatures, the dietary caprylic acid had an effect
against H. okamotoi infections at all doses at 15℃ and
20℃, and a dose of more than 100 mg/kg B.W./day was
required to obtain an apparent effect at 25℃6). Also, in the
field experiment dietary caprylic acid absorbed at 5.0 g
caprylic acid/kg basal diet has an apparent antiparasitic
efficacy (Hirazawa, unpublished observations). In this study,
the intake of caprylic acid was approximately 100 mg
caprylic acid/kg B.W./day calculated from the daily feed
consumption, which was sufficient to obtain an antipara-
sitic efficacy against the H. okamotoi infections. This study
showed that dietary caprylic acid, adsorbed to the basal
diet at 5 g/kg basal diet, had no influence on the growth,
daily feed consumption, feed efficiency, condition facter,
hepatosomatic index and hematocrit value of the tiger puffer.

In this study, one fish in the group treated with caprylic
acid died during the feeding trial, although the difference
in survival between the group treated with caprylic acid
and the control group was not statistically significant. Total
body weight and total diet fed and weight gain of the group
treated with caprylic acid was low compared with the con-
trol group due to this mortality because the difference in
the mean body weight between the group treated with
caprylic acid and control group was not statistically signifi-
cant. The mortality was attributed to the serious injuries of
loss of caudal and peduncle fins, caused by biting each
other. We have been rearing tiger puffers (470 individuals)
using the diet adsorbed with caprylic acid at 8 g caprylic
acid/kg diet for five months in our laboratory. In this case,
the initial body weight, final body weight, feed efficiency
and survival rate was 8.4±1.1 g, 283.9±33.5 g, 107% and
96%, respectively. From these facts, we do not think the
mortality of the group treated with caprylic acid occurred
from dietary caprylic acid and we believe that oral adminis-
tration by feeding the diet adsorbed with caprylic acid at 5

g caprylic acid/kg diet has no harmful influence on health.
Caprylic acid is a constituent fatty acid of palm oil, but-

ter and other edible oil and dairy products. Eight percent
of total fatty acids of palm oil is caprylic acid7). Also, dairy
products, such as butter, cheese and milk, include caprylic
acid, mostly as triglycerides, at the rate of 1.4-1.5% of
total fatty acids7). The caprylic acid, which was used in this
experiment, was a synthetic chemical. Needless to say, 
natural caprylic acid derived from decomposed palm oil
also has an antiparasitic effect (Hirazawa, unpublished
observations). The cost for caprylic acid derived from
decomposed palm oil is around 400 yen/kg and would be
sufficiently economic. In humans, medium-chain triglyc-
erides (MCT) are hydrolyzed to medium-chain fatty acids
rapidly by lipases and are used directly as an energy
source without deposition in the fat bodies8). Further,
MCT is a good tool to control obesity and cholesterol
deposition in the tissues, and is an easy caloric supplement
for patients of intestinal resection9). In fish, ayu Plecoglossus
altivelis10) and sea bass Dicentrarchus Labrax11) can con-
sume medium-chain triglycerides as an energy source.
These reports suggest that caprylic acid may also be used
rapidly as an energy source in fish after oral administra-
tion. We consider that consuming fish treated with caprylic
acid is totally safe. Therefore, we think dietary caprylic
acid is effective in its practical use for aquaculture to con-
trol H. okamotoi infections in tiger puffer.
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Values are means and standard deviation.
　＊1 Fish were fed the each diet for 45 days.
　＊2 Basal diet was adsorbed with caprylic acid at 5 g caprylic acid/kg 

basal diet.
　＊3 All tested fish (n=50) were measured on the initial day and all 

surviving fish (control group; n=50, group treated with caprylic acid; 
n=49) were measured on the final day of the feeding trial.

　＊4 All surviving fish (control group; n=50, group treated with caprylic 
acid; n=49) were measured on the final day of the feeding trial.

　＊5 Twenty five fish of each group were randomly sampled and were 
measured on the final day of the feeding trial.

Diet group＊1

Basal diet (Control) Experimental diet＊2

Body weight (g)＊3

　Initial
　Final
Body length (cm)＊3

　Initial
　Final
Condition factor＊4

Hepatosomatic index＊5

Hematocrit value＊5

Table 2. Effect of dietary caprylic acid on the condition factor 
and anatomical parameters in tiger puffer Takifugu rubripes

34.30± 2.96
95.30± 11.70

10.30± 0.27
14.08± 0.55
34.0± 2.1
6.7± 1.1

42.2± 4.1

34.50± 2.55
95.70± 13.30

10.35± 0.21
14.10± 0.65
33.8± 2.3
7.3± 1.2

42.3± 3.3
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