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Table 1. Composition of experimental diets (%)

Ulva-meal : 0% 3%
Anchovy 50.0 50.0
Commercial fish meal® 50.0 50.0
Feed oil* 5.0 5.0
Ulva—meal 3.0
Nutrient on dry matter basis

Crude protein 59.6 56.4
Crude fat 19.1 18.6
Carbohydrate® 8.7 10.9
Crude ash 12.6 14.1
Energy™ 4,454 4,331

Calorie/protein ratio® 74.7 76.8

*' HAMACH! RIGHT 55 produced by Marubeni Feed
Co..Ltd.

*2 FEED OIL Q produced by Riken Vitamin Co.,Ltd.

* This value were calculated by reducting crude
protein, crude fat and crude ash from 1.

* Digestible energy (kcal/ke diet) : protein,4.5
; lipid,8.0 ; carbohydrate,2.8kcal/g.

* Digestible energy (kcal/kg diet/% protein).

BRI AR AR

Table 2. Effect of Uvg -meal supplement on
growth and feed efficiency”

Ulva—meal - 0% 3%
Average weight (&

initial 194 194

Final 693 653
Average weight gain (g) 499 459
Feed efficiency® (%) 51.5 51.4
Protein efficiency ratio 0.865 0.911
Energy efficiency ¢))] 11.6 11.9
‘Daily food intake®? (%) 2.75 2.80
Survival ratio (€3] 90 99

¥ Yellowtail (194g in average) were fed in net
cage for 70 days.
* In dry basis.

Table 3. Changes in nutrient elements of yellowtail's dorsal muscle™

Moisture Crude ash Crude protein Crude fat
Control Ulva—meal Control Ulva—meal Control Ulva—meal Control Ulva—meal
Aug-21 75107 1.3%0.1 23.2x0.7 2.6+0.1

Sep-25 741%08 74.0x0.4 1.5+00 15%00 243%+0.7 244%04 16+15 1.3+01%
Oct—29 724+0.5 72.81+0.4" 14401  14+01 25001 246+05 24+05 21402

*T AV+SD (n=5)
*2 gignifficant to control group (p <0.1).

Table 4. Apparent nutrient retention”

1

Ulva ~meal : 0% 3%
Crude protein 211 221
Crude fat 58 54
Energy*2 18.3 18.5

*1 100 % Nutrient retained/nutrient intake.
*2 Body energy:protein,5.65:fat,9.40kcal/g.
Dietary energy:see Table 1.
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Table 5. Changes in non—polar and polar lipid of yellowtail's dorsal muscle*’

“NL/dorsal muscle

PL/dorsal muscle

NL/abdminal muscle PL/abdminal muscle

Control Ulva—meal Control Ulva—meal Control Ulva—meal Control Ulva—meal

Aug-21 1.9+0.1 0.7%+00
Sep-25 08+02 06=0.1 0700 0.7+0.0
Oct-29 15404 13402 08+01 0.8+0.0

22+0.2 0.8+0.0
3510 19+08 05+03 07x0.1
5706 54206 1.0+01 12200

*INL : nenpelar lipid ; PL : polar lipid. AVESD (n=5).

Table 6. Composition of fatty acid in non—polar lipid of dorsal muscle®'

Fatty acid Aug Sep Oct

Control  Ulva-meal Control Ulva—meal
14:0 37+1.2 44+02 45+04 5104 48=+02
15:0 05+00 05+00 tr 05+00 0500
16:0 198+14 17105 18.0+08 175409 17.3+03
16:1n-7 76+0.3 68+04 7.1x05 68+02 6.6%33
18:0 43+05 44+10 49+08 34+01 32+%01

18:1n-9  150%09  166+10 164+09 17.7+05 17.4+04
18:1n-7 29402 3702 39+02 35401 3401
18:2n-6 42404 34+02 3602 32400 32301
18:3n-6 12401 09+01 09+00 09+00 09+00
18:4n-6 19202 15402 1.4=+01 16400 1.5+01
20:0 0508 tr? tr tr tr
20:in-11  22+06 50+03 47+04 39402 41+01
20:1n-9 30+02 26+03 28+01 33+01 33%0.1
20:4n-6 0501 07201  07+01 06+00 0600
20:4n-3 0.6+0.1 06+01 0.6+01 06+00 0600
20:5n-3 7111 7008 65204 70+02 6701
221011  37%0.2 46+03 47402 53+03 5801
22:1n-9 tr 07+£00 07+00 06+00 0603
22:5n-3 1601 19402 19+01 19401 2001
22:6n-3  138%25 13.1x10 141+10  11.0+06 11.5+05
Others 59+22 45+13  23+03 54+04 57404
* AV£SD (n=5).

*2 under 0.5%.

Table 7. Composition of fatty acid in polar lipid of dorsal muscle”'

Fatty acid Aug Sep Oct

Control _ Ulva-meal Control _Ulva-meal
14:0 tr*? tr tr tr tr
15:0 tr tr tr tr tr
16:0 238+10 240+08 26.7+35 224403 227+05
16:1n-7 1.0+0.2 12+01  12+02 12+01 1101
18:0 8.6+0.1 80+03 82+04 80+01 79+02

18:1n-9 99+0.2 11204 11.0+04 11.3+02 11.2+05
18:1n-7 22+0.1 24+01  26=+01 25+02 2601
18:2n-6 15+0.1 1401 1.4%+00 1.6+01 1.6301

18:3n-6 tr tr tr tr tr
18:4n—6 tr tr tr tr tr
20:0 tr tr tr tr tr

20:1n-11 0.6+0.1 13+01 1101 1300 1.2%00
20:1n-9 1.1£00 1.0£01 0901 1.5+01 15+00
20:4n-6 1.6+01 23+01 2302 23+01 24401

20:4n-3 tr tr tr tr tr
20:5n-3 9.0+0.3 89+04 83+06 88+04 88+*03
22:1n~11 tr 05+00 0501 06+03 0801
22:1n-9 tr tr tr tr tr

22:5n-3 1.1+0.1 1402 12+02 18+01 1.8+01
22:6n-3 33.8+1.3 31.9+11 30640 31.3+£05 315%*09
Others 4410 3.7+01 32+03 3803 36+03

*' AVASD (n=5).
*2 under 0.5%.

Table 8. Changes in breaking strength during

. *1
ice storage

Ice storage time (hr)

Control Ulva—meal

3
12
24

10521 10014
9715 90*14
84+15 74438

*1 AV+SD (n=5)
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Fig.1. Measurement method of rigor index™
*! Rigor index (%) = (Do - Dt)/Do X 100

Do : hung down of caudal fin's base at 0 time
Dt : hung down of caudal fin's base at t time
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Fig.2. Changes of the average body weight of yellowtail during the
rearling experiment.
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Fig.3. Changes of the survival ratio of yellowtail during the
rearling experiment.
" [ aax 10°
34%10

—&— Control
—O0—Ulva

—&— Control
—O0—Ulva

2 3 4 56 7 8 9

Effect of Ua-meal on registing to streptococcicosis of vellowtail.

Day

10

352

0

1

2 3 4 5 6 7 8 9
Day

10



ER S ERNHRSR

08~0L -

0L~09 -

pain 1 @ 09~06
[oquod : () | useped OG~Qp : (ssauyBug) 7 |,

‘_*ucwE_Lwnxo Buipdeas 3unp WasAsS qen 1e |IeIMO||@A 3A|| JO 40|09 Apoq Jo saluey) g 314

psy <+— B — UB3IY pay <+— B —> UudaUY pay <+—— ® —> Uudaly
Z o 0 O0l- 0z O0& ¢ 0z o0 0 O- o0~ o0& 0 0 O 0 Ol- 0z O0f
0g- 08- 08-
0z- 0z- 0z-
0l- 0l- 0l-
0 0 0
[12-2ny]
62-390] | .. 0l 2-390 0l : ol
2-390
0z | 81-ces 0z | g(-dag] 0z
0¢ 3 0¢

353

+— q9 ™ oang

01184



08~0L -
0L~09 -
vajn @ 09~08 -
joquoo : () ‘waped (0G~0F : Awwocu;mtnv.A_*
._*ucwE_._vaxm suiead 3uunp walsAs ge e |lelmo|j2Aa5eli03s 39t Jo 40|02 Apoq Jo saduey) "9B14

pay <+— B —> ua3aly poy <«— B —> UdaIY

0e

0Z o 0 0~ 0z2- 0% 0c 0z O 0 0l 02 0%

0€- _ 0g-

0¢Z- 02-

0L- 0L-

0 0

[Gz-dag] | ot [ 5z-dasg ol
62-190 4 a 0z

2 iz-any] ()
o€ ] 0¢

anig

— 4 —

MO| |9A

354



ERHERRRAREAR

20

16 | )
—o—Llive

—0— lce strage |
12 |

0
Aug-21 Sep-05 Sep-18 Sep-25 0Oct-02 Oct-16 0Oct-29

Fig.7. Changes in color difference( A E) at Lab system of live andice storage yellowtail.
“ NBS unit (sensuous difference: A E, trace:0~0.5, slight:0.5~1.5, noticeable: 1.5~
3.0, appreciable:3.0~6.0, much:6.0~12.0, very much:12.0~).
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Fig.8. Changes of rigor index during ice storage.
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