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Potential of a low-fish-meal diet for growth performance and physiological
conditions of ayu Plecoglossus altivelis

Hitoshi NAKAYAMA, Hirofumi FURUITA, Shunji AMANO, Hiromi OKU, Koji MURASHITA,
Hiroyuki MATSUNARI, Shinji TANOUE, Nobuhiro SUZUKI and Takeshi YAMAMOTO

A feeding experiment was conducted to reduce the fish meal level in the diet of ayu, Plecoglossus altivelis. A

conventional fish-meal-based control (CFM) diet and a low-fish-meal (LFM) diet were used in this study.

Approximately 36% of the fish meal content in the CFM diet was replaced by soybean meal (SBM) and corn gluten
meal (CGM). The growth, feed intake, and feed efficiency of fish fed the LFM diet were similar to those of fish fed the
CFM diet. These results indicate that some part of the fish meal in ayu diets could potentially be replaced by SBM and

CGM. However, the plasma total protein, total cholesterol, and glucose concentration of males fed LFM were slightly

but significantly lower than those in the CFM group (P<0.05).
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ELTEBENTE, LAL, TLOREERIIET
HHEIFIILALALNT, BEL T ZOM Kl
HREE (GBSIES) %2 ECHETAMRBEADL RV,
WD, kAR OBBEAN S RABLT 500,
= U< R Oncorhynchus mykiss = H.x & L T{TbNTH
% (Yamamoto ef al. 1995, Watanabe et al. 1997), 7 L H
EEFEOKRARLIZOVWTOREDIZEA LRSS
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REHATH o7,
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ORI 36% % SBM(CP=45.6%, CF=1.2%) 3 X U° CGM
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ForBITVTVrERNL, BHEFFWEL LTAY
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ke CFM LFM
(%)
T ¥ 3 — b (CP=68.4%) 51.00 32.50
KHE I — ) (CP=45.6%) 5.00 27.00
I—Z VT ¥ I — )b (CP=63.0%) 6.00 10.80
INERY (CP=18.0%) 26.00 18.00
% 7 Jrim 093 222
PSR i 041 027
+Ea—x 372 1.01
¥4 I3y A (Yamamoto ef al. 2002) 0.50 0.50
Hib=ay 025 025
I AT IV v ¥ A (Takagi et al. 2006) 3.00 3.50
a - TARA 320 2.80
DL- A F %= - 016
L- ) ¥ v iEEE - 049
N % A ~ (Ingh et al. 1996, Olli and Krogdahl 1995) - 0.65
BT E (2SR %)
MWy 87 (N X 6.25) 51.1 513
AR 70 13
AR 226 214
K53 101 87
RERAEEMLEL (T %)
7V 3 F B (C16:0) 16.5 15.0
* L4 VB (C18:1, n-9) 154 155
U/ — VB (C18:2, n-6) 194 207
J 7 L B (C18:3, n-3) 1.6 17
1 24 & (C20:1, n-9) 26 44
7 T % NV (C20:4, n-6) 1.0 07
I A a2 F T B (C20:5, n-3) 63 6.3
K YR (C22:1, n-9) 24 5.0
R A F 4L 2 (C22:6,n-3) 134 103
s BaAn B 247 223
S — A SRR NG ER 262 308
S SAlA BRI BE HHEE 463 438
7 I/ BREE (AR %)
y) v 0.38 0.25
AFF 124 1.26
TAFT 0.50 0.57
DS 328 3.32

BB MINEKRERRYE - WKERBEROZI O
AR ) — FEJKIE (200X500X35cm, EEKE
#3.0m) CHRAZ 1T0RTONEL CERBRK 2%
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E & VA BIKE 5% THRE L 72,
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FEhER, BAERB XY vy B OMEICIITHERER
KETHEEREZZ 2P o7z (R2). 2B, RBESRT
TAHMZ0 HAIDONVRESRALNDL L HITRY, BH
HDEFRBIIVTROXTHH 90% Th o7z,

F2. RPHHTORRAORED X UHAERE
% CFM LFM
BB 170 170
BIMRIE AR E (g E1E) 26.9+3.0 27.3%35
BT EARE (gE1E) 67.7+9.7 69.9%+9.7*!
A M EZE (% BW/H)™ 1.17 1.19
WER (%)" 1513 156.4
FRENE (%)™ 62.9 65.0
H MEAEER (% BW/H)™ 171 1.69
LZAVA ¢t 1.11 1.13
HEFRER (%) 89.4 90.6
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3. MBRETRICBT 5 HHAEEEO—FET B L OB

T 3/ B
fal%} CFM LFM
— R (% BER)

b 66.1 66.2
A IAY 15.3 15.4
MRS 14.8 14.6
K5 3.0 3.1
BT 3 BBHUR (mg/g IBER) 0.41 0.27
yr) v 1.87 1.88
AL A=y 0.17 0.14
1) 0.24 0.20
T AT FUEE 0.15 0.11
INEIVEBBLUINY I 0.54 0.45
sy 0.21 0.20
TS 0.44 0.40
Ny 0.19 0.16
AFF 0.19 0.15
4vafiy 0.17 0.13
uf Ty 0.40 0.29
FOL v 0.29 0.20
Tz VT T 0.26 0.17
M) T 0.07 0.08
DI 0.51 0.41
LAFTV Y 0.50 0.39
Ty 0.92 0.81
V2 = 0.49 0.41
Fay v 0.29 0.28
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T4, AR TRICBY 2 HRAH RSO —BT B L U

fAx CFM LFM
—RE ALK (% BEE )
K3 74.9 73.0
AN 18.1 18.5
HMAERS 5.1 6.9
AL 0.7 0.4
K5 1.2 12
BEFAERALRR (TEH#E %)
I3V 3 F VB (Cien) 28.9 28.2
F LA VB (Crgon-9) 21.5 22.0
1) — VEE (Cign-6) 12.2 12.3
1) /L VB (Cigsn-3) 2.0 1.9
A4 34 7B (Cy1,0-9) 1.5 22
7 T % K VB (Cypan-6) 0.8 0.6
I A YRS T LR (Chpsn-3) 2.5 2.4
F a2t B (Cpin-9) 06 1.1
F 24 AF 4T VB (Coen-3) 8.4 74
> BFINRIHER (%) 39.2 38.1
5, — A g Rl B BREE (%) 31.7 34.1
3 SAMASEAFIBERRER (%) 29.1 27.7
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BAHRS SO S B L OERT I/ BRAERIC
BELRBZRASNE o7 (F3), &AKIIBIT
LEMT I JBOERIZ, LEMXDOHFHNCFME LD B
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EZEDETH o7,

HRDO—IETIZ oW TE, LFM K oMigHi»° CFM
K& O BEPIZED 728, MORSEFRRICEERX
BETIIZ»o7: (F4. HRORIHERMARIC D EE
HRMEEEASNL Do,

MgEHRS SOCMBEERSER MEFONETTE
VEBLMBETOTNTI VY BLIUHREBEEOSRICH
BELrREERHEEER OGP o7 (£S5, MEOKR
FUNIE, BIVAFO—VBIUSVI-AEEIE,
LFM XD CFM XL ) b A FIEr o7z, LA
L, MEEIE, FERRBEIROW LGP o7 &8,
MEHE - DT EEIRE L, CFM X25LFM X & U & i
2H -7

RS, AR TRICBT 2 HRAQ MBS & U LFERS
CFM LFM
He 1 HE i

S S/ w AV

31, .910. A4x1. 9E0.
(@/100mL) 83*x1.1 89Xx08 74Xx13 891k08

I‘/‘;: \/u
85 2%y 4020.1% 35106 35203* 33+02

(2/100mL)
TVT I

+ + + +
(e/100mL) 0.95+0.10 1.13+0.18 0.94%+0.18 1.08£0.18
g

+ + + +
(mg/100mL) 210+24  237+62  193%56 174+9

#HBaLzxra—N

+82* 4 +50*% +
(mg/100mL) 442+82% 398487 331597 345%34

TNV a—R
(mg/100mL)
RKPOMAEE, 5EESOFHEEEFELRT
BAWEBIZDWT, SRR ORMEM ThREEITo 72
HEEFH-BRIZOWTIRTZXZ ) X7 & L7z (P<0.05)

93+19*  78+14 616" 647

Bn5, RS SCHEBER FEICHTLE0ER
I (GBSIfE), MIBHEREES X UBEHFOF YOI —
VBOESIIHEELZRBESRON P o7 (R6),
HEZHTLFEERL (HSIfE) B UFEAROR
ERICOEELRRBEENR LN o724, MREREE
IZ CFM XD F25 LEM KOk & ) b FEICED» o7 (&
7o

FFHfa R E B0 TIE, TMREBRXE L b g
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2 () % LA RS NBEEAE Do 7200, SR
BWIIERNTAEEZONAIERITDOON o7
(57— 5 KEH) o

F6. REBRTHIIBI2HFAANCED ) BEELS L UHEH RS
A CFM LFM

GBSI* (%) 022 +0.10 0.25 + 0.15

IR ERIREE (uM) 254 + 41 260 % 40

AR EEE (umol/fish) 0.60 + 0.34 0.77 & 0.51

F o — VEE (%) 973 £ 0.6 97.7 + 0.7

* Gallbladder somatic index=100 X R 5 E& / fAAE
FHOKMEIE, 20 HAES (102, H10RB) OFHELE
HEREELRT

FARABRREICEEE (P<0.05) ERDohLdh oz

R7. ABRKTRICBT A HHAAOHEEELL, FRMizO%
REB L UHMRERE

S CFM LFM
HSI*' (%) 1.06 £ 0.20 1.02 + 0.18
R (um) 3.06 + 0.16 3.00 + 0.14
MR E FAE (um) 9.55 + 0.60*  9.06 *+ 0.54 **

KO, 2045 (H10R, #10R8) OFHHELE
HEFELRT

*!' Hepatosomatic index=100 X fFBER / BKE

* RBEECEEENH B I L ERT (P<0.05)
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