P L W X E B

B & AL H9yy

o WEAIZBIT 5 U HRlRERICE T 5885
(Study on Lowering Phosphorus Excretion in Marine Fish)

KEEFICRBVT, SR REY V7 BEOBERS I OSEEEREDOY  P) B
FOERE ) HHEOHEILEDRE~OAT R ERT 5 & FEHT, BROBF
N BROFBICORBY | KEREE FHEHICBITT S ETUHATH 5, FIF5
TRER S 7 BROPB LUONSER B BT L. 20BN BRAAFEE
BRefLi,

(RBR1BIVO2)AKE~/oHRMIERE (M) CTEEE (0: XRE, 25, 50,
7543 L UN00%) B E#LALRRAREHN. EFA 3.6g) BLU=F 1 (6.6g)
ALK L THEFNRLEFNWOEB LU ORERBR 21T -7, MARRIEIZTBI T,
100%B I3 BRI & U125, 50X & bhil U TIEVMEERE/R L, —75, 2538 JTR60%
RIZHBK & FSOMERLR Uk, £/, RREUSH OMPE B ORI PHE
MR T AEMICH D . 506K TIHERBX L LT 52 Ti#50%, <454
TR DPHEM B3 A Uiz, DA EORR X Ak L CIMPOE & # 2 FIRE/2
H| & AR 0MTIE T H B LT STz,

(ERIBLCA) 3BHEOF LI ER (46, 50BLUB4M) FhENIZONT,
TRAF 2B (5. 08 X UG, 2 keal/e) &725 &5 IERMES L U
SRR AV, YA (180g) KR LT HBOMAETRREToT. FV VB8R
46%, 5. %keal KiTARBIK H TR bIEV P I ONPERE R R LIS, FRBEMO
WMERICHEEREZZIR AR PoT, $io T, T VB DF T & RITHFR
BoOFE®19.5%L T3 2 LT, 465E TEBMATE CTH L LRBR I, Tz, il
RN OI0%%E BIERTMHR (SBY) TEEHZ, L7 EEEZOUCERS LS
DITEBHTEE S B3R (10, 168X T20%) &3 L 5BERMELFE LR
BREEE V. 7Y (420¢) L CB0REDMAERREZIT o kiR, HBEEE20%
DRABEBHK T LRBRIZ P TR BIEVPE L UNSHEES T L, HERCRRK
FMCHERERERALRRP T,

(2B 5) FEHEPEBRNARORLSER L UOERRAREI S X 5 HEBEH LT
B, PBIOY VIBE PLRMEEZ TN TN 3B (0, 0.6BLTL2%P X 0,
188 LT 3.5% PL) #AA 87 ORED LEMHREN 2 Z X (1.0g) XL
T40B HIGEE L 7=, 2FBRIX ., 0.6% PX3.5% PLRIR bEVEEREZ R L, @
BIAPEENERBICH LRRLTNS L E 2 bNHIRBE TIIREDEBE, HFD
WRAYBLOEAKILELPBEShE, 2k, v AKRBEPO) YV F—4
| B DO E RS PE BBV E L R o T,

PlEX 0. TMPRSBMA g & 7 BiF & LTHV., ko A —8 %
TAHLET, AEORFREERIVEEM TS 2 & 72 { PR L UNEE BIER
NAETHLH L EZ b




MR X E B

K 4 | Orhan UYAN

B H Study on Lowering Phosphorus Excretion in Marine Fish
EERICBIT 2 U HR BRI B3 2 B0

To supply the growing global demand with sufficient amount of aquatic products, planning and
management for sustainable aquaculture development is essential. This expansion can only be kept in
sustainable limits if the ecological impact of aquaculture is minimized. Therefdre, the major source of the
most common aquaculture pollutants associated with feed, phosphorus (P) and nitrogen (N) excretion, must
be lowered by means of dietary manipulation without affecting growth and health in fish.

To do that, tuna muscle by-product powder (TMP) was replaced with fishmeal with the levels of 25%,
50%, 75% and 100% of fishmeal protein in the diets, and fed the Japanese flounder (Paralichthys
ofivaceus) (3.6 g initial weight) and red sea bream (Pagrus major) (6.6 g initial weight) for 40 and 50 days,
'| respectively. Results indicated that the weight gains (WG) were not significantly different among the fish fed
the control, 25% and 50% TMP containing diets in Japanese flounder and red sea bream juveniles.
However, WG significanily decreased in fish fed the diets containing TMP at 75 and 100% compared to .
those fed the diets containing TMP at 0%, 25% and 50% in both species. Among the 0, 25 and 50%
replacement level, P excration of the fish fed the diet containing 50% TMP was s}gniﬁcantly lower than the
others. In conclusion, 50% of dietary fishmeal protein could be replaced by TMP without reduction of growth
performances resulfing in about 50 and 66% lower P loading than the control group in Japanese flounder
and red sea bream, respectively. )

At the third frial, effects of dietary protein and energy levels on nitrogen and phosphorus excration in
young yellowtail (Seriola quinqueradiata) were investigated. Two levels of dietary energy (5.0 and 5.2 kcalfg)
and three levels of protein (46, 50 and 54%) were tested in a complete randomized design witha 2 x 3
factorial arrangement for 55 days. Results indicated that, to obtain the lowest P and N excretion values
without growth retardation, the diet containing 46% protein and 19.5% lipid with 5.2 kcal/g gross energy was
recommended for yellowtail growing from ~ 180 g to ~ 460 g. At the fourth trial, 10% of dietary fishmeal of
control diet having 43% protein was replaced by defatted soybean meal (SBM) at 10, 16 and 20% lipid level
in young yellowtail. After 80 days of feeding trial, result demonstrated that 10% FM replacement by SBM
with 20% lipid from the diet containing 43% protein could be recommended fo abtain lower P and N
excretion without growth retardation in yellowtail weighing from ~ 420 ¢ to ~ 900 g.

At Chapter lI], the effect of dietary P levels on fish health was investigated. At the fifth trial, the effects of
dietary P and phosphalipid (PL) concentration on growth and health condition were investigated in juvenile
Japanese flounder with the initial weight of 1.0 g for 40 days. Nine semi-purified diets supplemented with 3
levels of P (0%, 0.6% and 1.2%) and PL (0%, 1.8% and 3.5%) was tested. In conclusion, the fish fed the
diet supplemented with 0.6% P and 3.5% PL produced the maximum growth. Phosphorus deficiency signs
were mainly characterized by poor growth, deformed operculum and failure in bone mineralization in
juvenile Japanese flounder. According to the results of the last trial (Chapter |1l Part 2), mucus lysozyme and
bactericidal activities were also influenced by the dietary P level and significantly improved by increasing P in
diets in juvenile Japanese flounder.

In brief, the research findings suggest that P excretion could markedly be lowered by dietary
manipulation in fish without growth retardation. To minimize the P excretion, not only growth but also heaith
condition of fish must be considered.
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