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Abstract 

This experiment was conducted to acquire biochemica) information on the quality of 
catfish eggs in relation to different n-6/n-3 ratios of fatty acids in the broodstock diet. Five 
experimental diets, which were isonitrogenous and isoenergy, but containing different Jevels 
of n-G and n-3 fatty acids (diet A: essential fatty acid (EF A)-deficient diet containing 
0.21%n-6 fatty acid, 0.03% n-3 fatty acid; diet B: 0.67%, 2.09%; diet C: 2.24%,0.07%; diet D: 
1.85%, 0.56%; and diet E: 0.26%, 1.68%) were used in the experiment. Five-month-old fish 
were fed the experimental diets for 10 months. Samples of the eggs produced by the re­
spective broodstock were fertilized by the sperms. Samples of eggs during embryogenesis 
were analyzed for total lipid ('fL), polar lipid (PL) and nonpolar lipid (NL) content as well 
as fatty acid (FA) composition. The hatching rate of the eggs and the percentage of abnor­
mal larvae were determined. Results showed that the lipid content of the eggs decreased 
from the first hour after fettilization. The lipid content of the EF A-deficient eggs (diet A) 
and the n-3 fatty acid deficient eggs (diet C) decreased significantly during embryogenesis 
compared to the lipid content of the eggs from the other diets. Also, in general, the NL of 
eggs was much lower than PL during embryogenesis. The NL of diet A and diet C eggs 

was also much lower during embryogenesis compared to the NL of the eggs from the 
other diets. The n-6 and n-:-l fatty acid levels of unfertilized eggs were influenced by the 
fatty acid level in the broodstock diet. The n-6 and n-3 fatty acids of NL were much lower 
than those of PL, especially in the organogenesis stage of the larvae. The n-6 and n-3 fatty 
acids of NL from diets A, B and C were also inuch lower compared to those of diets D 
and E. Hatching rates of eggN produced by the broodstock fed diets and D and E were also 
higher than those fed diebc A, B and C. 



Introduction 

Several experiments have shown that the quality of broodstock diet could 
affect the fecundity and the hatching rate of eggs (Takeuchi et al. 1981; 
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Table 8. Fatty acid composition of UF eggs, 1-HAF and I 1-HAF eggs, and the larvae of C. batrachua 
brood.stock fed diet D (% area). 

Fatty PL NL 
acids 

UF 1-HAF 11-HAF Larvae UF 1-HAF 11-HAF Larvae 

12:0 0.03 0.17 0.04 0.20 0.20 0.44 0.04 
14:0 0.22 0.74 0.08 0.42 0.98 1.74 0.69 0.91 
14:1 0.09 56.00 0.23 0.39 1.83 0.15 
16:0 12.00 15.95 12.53 18.62 10.83 16.65 14.54 8.11 
16:1 1.38 1.26 1.77 l. 71 3.20 2.84 2.29 
17:0 0.25 1.76 0.48 1.48 0.18 2.29 0.50 0.53 
18:0 9.54 17.26 13.68 15.93 8.06 5.79 4.50 3.29 
18:ln-9 17.27 24.39 17.88 21.64 16.05 24.41 18.51 18.23 
18:2n-6 9.05 11.62 9.23 11.13 8.49 11.37 9.24 9.16 
18:Sn.-3 0.73 1.01 0.62 1.03 2.63 1.59 1.62 
18:4n-3 1.26 1.53 0.90 1.09 1.71 2.11 2.32 
20:ln-9 0.61 0.29 1.41 0.68 0.80 
20:2n-9 0.42 0.62 0.69 1.99 1.66 1.16 
20:2,a.-6 1.36 1.63 1.60 1.05 1.40 1.96 1.26 
20:3,i-6 3.46 5.34 3.43 2.04 3.34 4.30 2.81 3.84 
20:4,a.-6 2.60 6.05 4.62 5.64 4.66 4.62 2.96 4.53 
20:4,1--3 0.30 0.27 0.43 5.93 0.47 0.89 0.63 0.61 
20:5Jt•3 1.10 1.98 2.21 l.91 1.62 1.59 1.07 1.73 
22:1,,.9 0.36 0.87 0.34 1.05 0.46 0.88 0.54 1.21 
22:5,i-3 0.64 1.19 0.66 1.04 0.75 0.48 0.62 
22:Gn.-3 2.10 6.16 5.60 6.00 3.76 2.48 2.23 2.19 
24:1,,.9 0.30 0.30 0.99 

,i.6 series 16.47 24.64 18.88 19.86 17.89 22.25 16.27 17.53 
,i,3 series 6.13 12.14 9.80 15.55 9.63 8.34 8.11 9.09 
,i.9 series 18.56 25.55 20.55 22.69 17.78 27.515 21.70 21.40 
"·3 HUF 4.14 9.60 8.90 13.84 6.89 15.71 4.41 15.115 

UF = unfertilized; 1-HAF = one hour after fertilization; 11-HAF = 11 hours after fertilization. 

Table 9. Fatty acid .composition of UF eggs, 
broodstock fed diet E (% area). 

1-HAF and 11-HAF eggs, and the larvae of C. botraclms

Fatty PL NL 
acids 

UF 1-HAF 11-HAF Larvae UF 1-HAF 11-HAF Larvae 

12:0 0.32 0.44 0.04 0.015 0.04 0.04 0.08 0.09 
14:0 2.21 0.22 0.44 0.215 0.30 1.23 2.315 1.92 
14:1 1.152 0.87 0.20 0.83 0.57 0.10 0.35 0.11 
16:0 3.71 14.48 14.5 15.64 10.54 10.37 18.88 16.36 
16:1 1.59 2.21 0.32 2.23 1.38 2.61 3.95 4.14 
17:0 0.58 0.73 1.02 1.21 0.42 0.55 0.46 0.79 
18:0 10.1 16.67 16.34 16.21 11.46 5.55 8.36 7.32 
18:1"-9 15.91 19.85 19.46 19.94 13.61 13.01 20.71 20.20 
18:2,i-6 1.07 1.61 1.40 1.76 0.83 2.56 3.86 3.51 
18:Sn-3 0.28 0.08 0.11 0.19 0.15 1.61 2.65 0.18 
18:4,i-3 1.00 0.64 1.11 2.08 
20:fo ... 9 1.77 0.91 0.85 1.17 0.72 1.45 1.47 
20:2H·9 1.83 1.82 0.95 0.85 
20:2,i-6 0.44 0.62 0.69 0.75 0.35 1.01 0.82 0.95 
20:3,i-6 1.59 1.40 2.33 2.54 0.22 1.32 1.00 1.22 
20:4n-6 2.86 2.42 0.61 0.48 1.47 1.93 1.93 2.08 
20:4n.-3 0.45 0.22 0.99 1.17 1.43 
20:1511-3 •.• 9 8.35 8.415 8.40 5.18 5.07 6.54 8.35 
22:1"-9 1.20 0.51 0.51 0.57 0.37 0.63 0.40 
22:51'-3 2.40 2.51 2.51 2.53 1.79 1.52 1.94 1.91 
22:6',-3 23.31 16.69 17.22 16.69 10.68 8.53 10.33 10.04 
24:11'•9 3.45 0.21 0.59 4.25 0.20 

1'•6 series 6.32 6.05 15.03 5.53 2.87 6.82 7.61 7.76 
,i.3 series 31.58 29.08 28.29 27.81 18.66 18.83 22.63 23.99 
,i.9 series 19.84 22.34 22.71 23.77 15.15 18.61 23.11 23.12 
,a.-3 HUF 31.30 28.00 28.18 27.62 17.87 16.11 19.98 21.73 

UF = unfertilized; 1-HAF = one hour after fertilization; 11-HAF = 11 hours after fertilization. 
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broodstock diet. The n-6 and n-3 fatty acid content of the UF eggs appears to 

be the determining factor for normal development of the embryo. 

The fatty acid composition, especially the EFA (n-6 and n-3 fattty acids) of 

the cell membrane can influence membrane fluidity (Robblee and Clandinin 
1984). Furthermore, membrane fluidity can influence the activity of enzymes 

in the membrane. Changes in the physiological properties of biological mem­

branes have been shown to influence the behavior of certain membrane-associ­

ated enzymes and, in so doing, alter physiological processes. This experiment 

showed that a significant amount of the EFA were used as structural compo­

nents of the cell membrane of the embryos, since the EFA level did not sig­

nificantly decline during embryogenesis, especially. 

Another function of EFA in the reproductive processes may also be related 

to the synthesis of oxygenated cyclic and non-cyclic derivatives, such as pros­

taglandins (Leray et ol. 1985). Prostaglandin-related compounds are formed 

from 20:3n-6, 20:4n-6 20:5n-3 and 20:6n-3. The compounds might act as a 

modulator or mediator in various physiological events, especially in the pro­

cesses of cellular recognition during embryonic development (Leray et ol.

1985). Thus, embryogenesis could be influenced by the EFA composition of the 
eggs, through both or either one of the functions stated above. The EFA level 

of the eggs was much lower during the organogenesis stage (11-HAF) larvae. 

The results demonstrated that during this stage, part of the EFA might have 

been catabolyzed or converted to prostaglandin-related compounds. The embryos 

of diet A (EFA deficient) would certainly not develop well during this stage, 

and would eventually result in low hatching rates. 

Table 11 shows the hatching rates and the percentage of abnormal larvae 

for the various treatment diets. The data in Table 11 showed that 1.85% n-6 

and 0.56% n-3 fatty acid levels in the broodstock diet resulted in high hatching 

rates and low percentages of abnormal larvae. The levels of the fatty acids of 

the broodstock diet were almost the same as those for the growth of young 

catfish (n-6 1.5% and n-3 0.5%). It was interesting to note that broodstock fed 

diet E which contained a high amount of n-3 highly unsaturated fatty acids 
but very low levels of n-6 fatty acid also produced the same hatching rates as 

in broodstock fed diet D. Diets B and C contained both fatty acids, but the n-

6 (diet C) n-3 (diet B) fatty acid levels may have been too high and as such, 

resulted in lower hatching rates when compared to those for diets D and E. 

This observation may be similar to that in young catfish. The growth of young 

catfish declined when the EFA level of the diet was too high (Mokoginta 1986). 

Table 11. Hatching rates (HR) and percentage of abnormal larvae (AL) of C. batrachus 

broodstock fed the different experimental diets. 

Parameters 
Diets (tk6; n-3 fatty acids) 

A B C D 

(0.21;0.03) (0.67;2.09) (2.24;0.07) (l.85;0.56) 

HR(%) 49.3±21. 7 74.0±4.Sb 74.4±10.8 82.3±7.9c 
AL(%) 6.8±1.Gb 2.3±0.9a 1.7±0.9a 2.4±0.Ba 

1Values in rows followed by diffel·ent superscripts are significantly different. 
(P<0.05). 

(0.26;1.68) 

80.7±10.Gc 
2.5±1.2a 








