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Effect of feed cost reduction by conversion from dry pellet to moist pellet

in cultured red sea bream Pagrus major
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Table l.Ingredient and proximate composition of the
experimental diets for red sea bream

Dietary group
Anchovy MP  Mackerel MP DP

Ingredient

Formula feed 50 50 100

Anchovy 50 0 0

Mackerel 0 50 0

Vitamin mixture 1 1 0
Proximate composition(%)

Crude protein 32.0 332 433

Crude lipid 44 3.9 11.1

Crude ash 7.7 7.7 10.4

Moisture 41.8 40.4 9.4
Proximate composition(% dry matter basis)

Crude protein 55.0 55.7 47.8

Crude lipid 7.6 6.5 12.3

Crude ash 13.2 12.9 11.5
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Table 2.Growth performance of red sea bream fed the
experimental diets

Dietary group

Anchovy MP  Mackerel MP DP
Initial Number of fish 70 69 69
(Jun.27) Total body weight(kg) 72.4 74.2 75.8
Average body weight(g) 1034.3 1074.6 1097.8
Midterm Number of fish 67 69 67
(Aug.1) Total body weight(kg) 80.8 83.7 84.6
Average body weight(g) 1205.2 1213.0 1262.7
Final Number of fish 62 68 61
(Aug.29) Total body weight(kg) 86.6 94.6 86.5
Average body weight(g) 1396.8 1390.4 1417.2
First term Correction total body weight gain(kg) 11.7 9.5 11.2
(35days) Average body weight gain(g) 170.9 138.4 164.9
Total feeding amount(kg) 35.6 36.0 34.8
Feed gain ratio 3.04 3.77 3.10
Feed gain ratio(dry matter basis) 1.77 225 2.80
Feed cost gain ratio(yen/kg) 371 460 586
Mortality rate(%) 4.3 0.0 29
Second term  Correction total body weight gain(kg) 12.4 122 9.9
(28days) Average body weight gain(g) 191.6 177.4 154.5
Total feeding amount(kg) 39.5 395 31.6
Feed gain ratio 3.20 3.25 3.19
Feed gain ratio(dry matter basis) 1.86 1.94 2.89
Feed cost gain ratio(yen/kg) 390 396 603
Mortality rate(%) 7.5 1.5 9.0
Whole term  Correction total body weight gain(kg) 242 229 224
(63days) Average body weight gain(g) 362.5 315.8 319.4
Total feeding amount(kg) 75.1 75.5 66.4
Feed gain ratio 3.11 3.30 2.97
Feed gain ratio(dry matter basis) 1.81 1.97 2.68
Feed cost gain ratio(yen/kg) 379 403 561
Mortality rate(%) 11.4 1.4 11.6
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Table 3.Proximate composition(%) of dorsal muscle and
viscera of red sea bream fed the experimental diets

Dorsal muscle Viscera
Dietary group Dietary group
Anchovy MP  Mackerel MP DP Anchovy MP  Mackerel MP DP
Crude protein 21504 21804 21605 —* —k —%
Crude lipid 2606 21£05 2607 350469° 30 946 2° 477+4 5°
Moisture 74 8+0 8 74 60 6 742+0 8 525459° 56 0£52° 420:34"

Values are mean+standard deviation Values of each parameter in the same row with different superscripts
are significantly different(p<0 01)
*No data

Table 4.Ratio of viscera weight(VW) or viscera lipid
weight(VLW) in body weight(BW) of red sea bream fed the
experimental diets

Dietary group

Anchovy MP  Mackelel MP DP
Viscera weight(g) 68.8+22.4 723+11.2  106.6+£25.5
VW/BW ratio(%) 5.1£0.9" 4.8+0.5" 6.9+.0.7°
VLW/BW ratio(%) 1.83+0.65" 1.51£0.44"  3.30+.0.52°

Values are mean+standard deviation.Values of each parameter in the same
row with different superscripts are significantly different(p<0.01)
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Table 5.Hematological and hemochemical characteristics of
red sea bream fed the experimental diets

Dietary group
Anchovy MP_Mackelel MP DP
Hematocrit(%) 43.4+4.6°  39.043.0" 33.7+4.5°
Plasma total cholesterol(mg/100mL) 189.8+37.9  203.0+25.4  162.0+47.5
Plasma triglyceride(mg/100mL) 85.2+31.5 64.6+£13.2 84.6+£33.9

Plasma phospholipid(mg/100mL) 417.6+£55.9  426.7+54.1 430.4+109.1
Values are mean+standard deviation.Values of each parameter in the same
row with different superscripts are significantly different(p<0.01)

_2’7_

MP XD~~~ FZ7 1) v MEZSDP KIZHRFEICH L
(p<0.01), ¥/SMP XIZAZERAETIERWVODP X LD
B NE AR S N7z MAELAERA L, BRI CFH
BhEIAON L ro T,

E

SEOFABTREICBNT, ~FA1OEERIN Y 7 F4
73 MP XA b EN, H/SMP X3 DP X & IFIFFHS
DEEZRL, DPH5 MP NEHT 2 2 LI2 X 5lE
DREINTED LN oTz. 72, RIFZETRE L 726
RHE R 2 S S S N A EATNEL, DP X2 T
M MP XD 5% 30% K25 720 L7zh»> T, DP 55
HETFATTBIONFNEFEEE L7 MP x4
52T, FEDFOBRERELHEREL SO, filka X
FNEHIRT 2 2 LD ECH L EEL LN, DPIXEB
F O AR AL L 727N MP K IZHexA & 7 F
472 MP X TENZZEEZ R L 72 ENEARIFIE O 5547
HHZTCIHBCE R dol. 51, MP O@EY A
FHZH LD, DY v 7 BOHARITER R WH
T3 MRS D A H L, MP O &E R A S % SR
THLUENSHLEEZOND,

< FA DR TICB VT, WEIA TR &R
BRXICHE B =D vw—T, WK TIE DP X THRIO
EREPERBIE o7z, B~ T A IIBIT D EEED
ZEHHBO—2L LTHHTOREEENEZ LN
(FT S 1987), 4l H 72 DP O MG & & %131
MP XIZHRE Do 72720, DP XD~ ¥ A Tl 5
SIBHUL 72 2 Fe s C B S, AIKEICHD
HNIEEREB X ONIRIENEEOEIS 2 MP X2
Bl lobnbEZLND,

M TIX, #F 7 FA T MPROANT 2 v
Ml DP RICHANFEICHE S, $YMP X T HER
X WL OO DP X L) EWEADS A Sz, 2
HFORMEOEFREERT A~ b2 ) v Ml HEAM
WERMOENEAE LS, A7) v MEOKTIEE
FEFEREYIVBLIPIATVORZICE-THHE
RoshaoepmonTsy (FEHS 2009, AHF
e LNTzA~Y b7 )y MEZERBEEE O FREEA
W DE B T RS EZ SN D DD,
Bl & fi B & A8 L 7R E kg B2 D~ 44 T 30% FEFE
Lo ssH Y (BE 2011), DPXoA~ b2 1) v b
ETHLEELMEOLWETH 72 EZ SN D, I
OFIAVATFO—), M) 7)) FBIOY VIREIZ

BhRETARAON P/ IV AT OV B LY



EABCE - LRGSR
> WA O AT BGIE L2k 2 BUR R O TR AT 12 W& % o

) )BHHATHDLZEHS (Maita eral. 1998), T
MP XOPmEMEIE DP X & #ffae b DL EZ 515,
B, B 12 5EBEEROERBERIZ, 5 rFAT
YMPIX 19, #/"MPX55E, DPIX36RE%RD,
VBEOFBREIZIEIS DXL Lz, fIEREOENY
BRESHTRE RN EE % 5 2 72 R IZHER T & v,
ABFEEIRLBNTNMP KEgOEWI ¥y 7 F 14T
PMPXTIEETOGNEBIZBWTHEREITALNR
T, ZLOSMHEBIZB W THRE I L 2@ m ol %
ML &S, HEGEE DD FE B OO
HERIZD 0 LAEBIINE VWL THo72E2 6N
%o

MP Z#E9 2 X2 v & LTI, o BRI R
PG A OB % E OB U 72l RS T
HHZENBEFOND, T2, MP 2B L7z~ 5 1 1%
DP Z#5H L 72~ & A 1B E AN & & SRR IS
MOENTWD, HAEIZEEINDL Y 7)) ViTAHORER
BIZBWTEADTL25, ¥270) % 1%a00 L 72 B4 6
Ba~ 7 A105 25 EmRIMKICHEBEC, i
L2 b2 ehs (Kato etal 2011), A:f% J5k}
I2&T MP X DP IR ) UV EHEDE L, MV
JEOERICEG LTV DI REENE Z N5, RV
ROV T AL, BYYER A HENO PR T )
AR EREHEMH T A MHIRICO %055 2 EAHIRES
N5,
CDENRA) v MBS, L OEFEBREH
MP % & DP IZ#E#E L 72 Bk, MP 121X DP I E_w
LODPDETTA) y b BHotzlzdEZbND, F
¥, FEOME, BB X OKETERED DP I ~JEM
THMZET L2 BT oN b, T/, BEMAOME
RN G 8 DRSS 20, HEARE R B A AT )
ELGZWITEEN L ZEZ b b, AT, B 7FA7
VIREYIVBIRZEEL LT FT IS —ENEF
NTBY, EFERVREOKT 2 &2 L WHEEDH 5
ZEhe (CHIES 1973), # ¥ 7F 47 2% MP DK
BHZHW LA, B4 I UBL 2y I UHIOBE
PUETH L, REOOLBTEHLHNTT I ZERAE
Bt E R RINT AHEAIE, ChoDa X b EET LN
Ehd D, FDIEH, DP & [FHUEERAHFETH D EP
[ZHAMP RIS X B~ OBERARI L 2D 2
EHfRI SN TS (- N 2007) 0 AR AR HE M
BAZBU B BFRHRITIREDOISE R R & DR
Brdlod I, (BN 1977), TELRBH TV,
VREE 2 RTINS 97 2 & THERIC S 2 A B 2 R X E 5

_28_

Mg AT L, R a A b OBlE2SE Sk w
RO, SEOFAFTRETIEZ~ S 112 MP 28§ 5
Z L CHEHEE, WEBXUOERREOWINOETIC
BWTh DP &L EORGEE R 72 H 5 R HAT O
KIBEZRERAEH TE /22 &5, MP ~O#xE 3 ik
A MHHEO BRI O—212H ) H b EEZ N, FE
WD~ & A F5H CILAG BB BE AR 2, SRS 0 &
PP EIEBR T L IR 513 h, MPREIZ X #7212
FET LR EMIEET TEETLE, DP 25 MP
NOFRHETF SN R a3 A bERER)RILHR T L IR
HHbOEEZLNL, Tz, FEREOMEB L OS5
ZEE) D BN EAIC B8 % RIZT 2 L5, RUKETY
TIZ—ED IR MEIRRIRPHE SN DI TlE R EE
AbNb, FIHERIE, LRLOX) v FBLIT XY v
MIIA, &4 DKEEAZ A NVEEB LD 2 TMP~
DR T HIWT B LED D L, SHITEFIZBIT S kg
YA XD~ 54 CHERRT Lt L7205, SRIEHEME
AP MW E B LA RBAT 2T & & b1,
fRECR M O ASET) B & U~ & A EBE O ZFHIZL
MR, WHEB L OEREIREICS 2 282 LT
% Z L TaR MR BENICHET 288D D
EEZOLND,

EZ 8

NETFATTBIONF N ERE L7z MP &
O ITABRHDP 2~ 7 AR L7224, 63 HIH
OFfFE Tl MP X1 DP X & [ LogExRL, 1
A HATTE DP A2~ 30% HlIR$ % Z L AT &7z, F 72,
94 Ao fE RSB L MRS %50 Lz& 2
7, W MP XORWEPB X OMERIKEEIX DP X & i v
CEZONT TDOZEDNS, DPRLAT I FATY
BLONFNEEEE L7z MP ~O#zfd~ 7 1 Fhif 12
B BER T A NERNEOEIRBLO—2127%0) 9 5 &E 2
Y LA

E

RWFFEI, PR 23 4F B ) = e SO bR I [ 58 B

WA & ) FEREL 720

X ®

-t

A1 R - BREIEA (1973) @ EEH DT T

I



FIARLY PHhBLEALANRL Y bAOEEIIZ X 5~ & A ZHEEE I A N OFEEhE

IF-LIOWME-T. #EMIBTLTFTIF—F
Do, HAKES . 39 (1), 55-59.

i - AR (2007) ¢ #RSE Y 4 A Pagrus major
BT B HACENE W OZAL LR - BIZEDO CRE
BLOERAMN. KEME. 55 (3), 409-415.

BEHE 3 (2011) @ MEREHE G-~ 7 4 OB S L Ol
INAF T4 7 = AKERE. FIARIL B AR OK EERR Gl
vy —IKERBIEIT RS, 2, 20-23.

Kato,K., Yamamoto,M.,Phuc,N,P,Fukada,H.,Biswas,
A.Yamamoto,S., Takii, K., Murata,O.,and Miyashita,S.
(2011) :Effect of Taurine Supplementation on Skin
Thickness and Scale Detachability in Red Sea Bream
Pagrus major. Aquaculture Sci. 60 (1) , 59-64.

BB (1997) @ fFEAEG Y. R & B RI5 5
[HRMIEER, H5, ppo-18.

Maita,M. Satoh, K. Fukuda,Y. Lee H-K.,Winton,],R. and
Okamoto N. (1998) :Correlation Between Plasma
Component Levels of Cultured Fish and Resistance to
Bacterial Infection.Fish Pathology. 33 (3) , 129-133.

BHIEE - ¥ > T4 AT F R (2009) @ AFHOHE
LR CHETMBEO R LR [EEMEAEM, 3,
pp251-269.

BT - FERY - N EE - mE & (1987) ¢ 38
B~ 7 A ORI D — i D E).  H 4K E
24555 53 (9), 1601-1607.

BMOKEES (2011) @ PR 22 AR SER B R A

KT (2011) @ PRk 22 45 BEKEE 1 3

BB - Mo - REEE - FIIERE (2000a)
YA FRCB AT - Y VT I - VOFH. H
FOK SRR, 66 (3), 417427

BB - R ER - MFFR - F)IIERG (2000b) @ <
A 1B EENI BT %Y X BRI E 5
B OHINL. KENSH. 48 (3), 545-552.

FEASE - HHw - MEHEC - KREET - S RIGIT -
SWGHOHE - iE BREE (1992) @ 22~ & A DRRT R
MR EOBMR. HAKESSE. 58 (2), 301-
306.

FINIEG - EHET - AT - ARSIk (1994) @ <
5 A FBECE SN0 2 REMR O FI . 7K EE R FE.
42 (2), 335-338.

_29_



