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Do the chemical components in wild prey have an influence

maturation of kuruma prawn Marsupenaeus japonicus?

Hiroaki SAITO™, Hideaki AONO™* and Kentaro NIWA™*

to

Abstract In order to estimate the influence to maturation of kuruma prawn
Marsupenaeus japonicus by the chemical components in wild prey, we analyzed an ef-
fect of organic compounds in the prey worm, such as a polychaeta Perinereis nuntia.
The tissue lipids in Perinereis nuntia might have an activity for maturation of
kuruma prawn. The lipid and fatty acid compositions of the crude lipid in Perinereis
nuntia were determined, and it had very low levels of DHA compared with other ma-
rine animal lipids. The maturation of kuruma prawn might not be influenced by
these n-3 polyunsaturated fatty acids (PUFA) containing DHA, because the low lev-

els of n-3 PUFA in Perinereis nuntia were also observed.
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Fig. 1. The kuruma prawn after the maturation in-
fluenced by the lipids of Perinereis nuntia.

Fig. 2. The matured ovary of kuruma prawn in-
fluenced by the lipids of Perinereis nuntia.
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Table 1. Changes of body size and maturation of Kuruma prawn under low sea-water temperature

(18.0-22.0°C)

Sex Replicate animals Body length Body weight Maturity” Ovary weight  GSI

(n) (cm) (&) (g)

Starting (0 day)

Soybean % 30 154+0.4 29.2+1.7 0.0%0.0 0.1£0.1 0.5%+0.2

P. nuntia % 30 16.0=0.4 31.7+2.4 0.0%0.0 0.3£0.3 1.0+0.7
After 2 months

Soybean £ 5 15.0£0.6 30.6+2.8 0.1£0.3 0.1£0.1 0.5%0.2

P. nuntia % 5 16.2+0.3 34.7+1.5 0.1£0.3 0.2+0.0 0.6%0.1
After 3 months

Soybean + ) 15.6£0.4 334%1.1 0.3£0.4 0.2£0.1 0.7£0.2

P. nuntia % 5 16.2t1.1 34.7£5.9 0.1£0.3 0.2%+0.1 0.7%£0.3

After 4 months
P. nuntia % 9 16.2+0.8 36.6t4.8 0.4+04 0.3+0.1 09+0.1

#Maturity score by estimation of looking:
non-maturation; 0, A-; 0.7, A; 1.0, A+: 1.3, B-: 1.7, B: 2.0, B+: 2.3, C-: 2.7, C: 3.0, C+: 3.3, perfect matured D: 4.

Table 2. Changes of body size and maturation of Kuruma prawn under medium sea-water temperature

(21.1-27.2°C)

Qex Replicate animals Body length Body weight Maturity” Ovary weight  GSI

(n) (cm) (g) (g)
Starting (0 day)
Soybean % 30 17.5£0.5 41.1+4.1 1.0£0.7
P. nuntia % 30 18.0£0.6 43.7+4.1 1.2+0.7
After 4 months
Soybean % 5 18.0+0.4 50.2£3.1 0.4%+0.5 0.5+0.2 1.0£0.3
P. nuntia % 5 18.1%0.2 53.81+3.6 0.3£0.4 0.5+0.1 1.0%0.2
After 5 months
Soybean £ 5 18.1+0.8 54.3£4.0 0.0%0.0 0.7%+0.2 1.2+0.3
P. nuntia % 5 18.1+0.8 52.9+4.1 0.1£0.3 0.5%0.1 1.0+0.3
After 6 months
Soybean ¥ 10 18.7£0.5 575%3.1 0.0£0.0 0.5%£0.1 0.840.2
P. nuntia ¥ 5 19.4+1.0 63.9210.0 0.9£0.9 1.2+0.8 1.7£1.0

2 Maturity score by estimation of looking:
non-maturation; 0, A-; 0.7, A; 1.0, A+: 1.3, B-: 1.7, B: 2.0, B+: 2.3, C-: 2.7, C: 3.0, C+: 3.3, perfect matured D: 4.
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Table 3. Fatty acid compositions of the feed stuff and the Perinereis nuntia lipids (%)

Feed stuff of Feed stuff of P. nuntia of P. nuntia of

Arasaki Ishigaki Arasaki Ishigaki
Total saturated 29.0 = 0.2 26.8 = 1.6 29.8 = 0.5 294 £ 0.5
14:0 4.2 £ 0.1 4.3 = 05 06 = 0.0 0.7 = 0.1
15:0 0.4 = 0.0 0.4 = 0.0 0.7 = 0.0 1.1 = 0.1
16:0 189 £ 0.1 171 = 11 19.1 = 0.9 148 = 0.1
17:0 0.5 = 0.0 0.5 = 0.0 15 = 0.1 23 £ 0.1
17:0 1 0.3 £ 0.0 0.3 = 0.0 06 = 0.1 1.1 = 0.0
18:0 3.8 £ 0.1 3.2 £ 0.0 51 £ 0.0 6.7 £ 0.2
22:0 0.2 = 0.0 0.3 = 0.0 0.0 = 0.0 0.1 = 0.0
Total monoenoic 24.3 = 0.0 23.6 = 0.1 22.1 = 0.8 22.0 = 0.7
16:1n-7 5.2 = 0.1 4.5 = 05 45 + 04 33 = 0.2
17:1n-8 0.5 = 0.0 0.5 = 0.0 0.3 = 0.1 06 = 0.0
18:1n-9 8.9 £ 0.0 8.4 £ 0.1 35 £ 0.0 3.3 = 0.1
18:1n-7 3.8 £ 0.0 4.0 £ 0.1 19 = 0.1 21 = 0.2
18:1n-5 0.2 = 0.0 0.3 = 0.0 6.5 £ 0.2 71 = 0.3
19:1n-8(9) 0.1 = 0.0 0.1 = 0.0 05 £ 0.0 0.5 £ 0.0
20:1n-13 1.3 = 0.0 1.2 = 0.1 1.7 = 0.0 22 + 0.1
20:1n-9 1.6 = 0.0 1.5 = 0.1 23 = 0.1 15 = 0.1
20:1n-7 0.5 = 0.0 0.5 = 0.0 06 = 0.0 0.7 = 0.0
22:1n-11 1.0 = 0.0 1.1 = 0.3 0.0 = 0.0 0.0 = 0.0
Total dienoic 0.3 £ 0.0 0.1 = 0.1 57 £ 0.0 6.6 £ 0.2
20:2n-9, 15 0.0 = 0.0 0.0 = 0.0 1.5 £ 0.0 1.1 = 0.0
20:2n-7, 15 0.1 = 0.0 0.1 = 0.0 0.2 £ 0.0 0.3 £ 0.0
22:2n-7, 15 0.0 = 0.0 0.0 = 0.0 3.7 £ 0.0 46 £ 0.1
Total n-4 polyenoic 1.2 = 0.0 1.0 = 0.3 08 = 0.0 1.0 £ 0.0
16:2n-4 0.9 = 0.0 0.7 = 0.3 0.8 = 0.0 1.0 = 0.0
16:3n-4 0.2 = 0.1 0.3 = 0.0 0.0 = 0.0 0.0 = 0.0
Total n-6 polyenoic 15.6 = 0.1 14.8 = 0.2 144 = 0.9 144 = 0.6
18:2n-6 13.2 = 0.0 12.4 = 0.2 1.7 £ 0.3 22 + 0.1
18:3n-6 0.3 = 0.0 0.3 = 0.0 1.1 = 0.0 1.1 = 0.1
20:2n-6 0.3 = 0.0 0.3 = 0.0 33 £ 0.6 25 + 0.1
20:3n-6 0.1 = 0.0 0.1 = 0.0 04 £ 0.0 04 £ 0.0
20:4n-6 1.6 = 0.0 1.6 = 0.1 2.7 £ 0.1 3.2 = 0.2
22:4n-6 0.0 = 0.0 0.0 = 0.0 50 = 0.1 47 = 0.1
22:5n-6 0.1 = 0.1 0.1 = 0.0 0.3 = 0.1 0.3 = 0.0
Total n-3 polyenoic 27.3 £ 0.1 30.5 £ 1.6 21.6 £ 0.4 169 = 2.5
18:3n-3 1.6 = 0.0 1.7 = 0.0 1.2 = 0.3 1.1 = 0.1
18:4n-3 1.3 = 0.0 2.1 = 0.0 0.2 £ 0.0 0.0 = 0.0
20:4n-3 0.3 = 0.0 0.4 = 0.0 0.2 £ 0.0 0.2 £ 0.1
20:5n-3 12.3 £ 0.1 14.4 = 0.5 144 = 0.5 101 = 2.4
22:5n-3 0.6 = 0.0 0.6 = 0.1 35 = 0.2 3.7 = 0.1
22:6n-3 10.9 = 0.0 11.2 = 1.0 1.7 £ 0.1 14 + 0.1
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