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FE: JT 5T K3 i (Larimichthys crocea)ht CWEAR B H  /NERTE . FRKIH . S0Fy JOBy MR A 48 R
SHE P TER Y. MEA AR . REEAE IR R MR, IR Y46 7R 528 (154.0£5.3) gt
KH 11800, BEHL > BNSAMF R MAEH, WS MRIG AR AN LN, B3 T4T . FERRZF LR AR,
55 41 43 ) B2 M S s e TR}, K5 R 70 % 2 Al TR AN 3 0% i 56 8 1 i JEOREAE R, BLO. 1% = Ak =&
(Y,03) NAMNEFRZR . 45 F 7R, K o SFR S S5 RHT-90 5T i R WV A0 22 09156.77%—75.53%( L AR B £
1> TR HORY> /N BR > BRI B > bR 46 B E1); R B IR T A0 26 09.69.93%—89.59% (LB AR T 25 1>/
BR > MR TR 45 B 1> B ZKTOR > TE0K HORY); KR 77 1 98 WLV 1k 2R J9.58.58%—93.77%( L BEAR 11 5 1>/ INER 8>
TR HUR> MM 4 2 1> B /K MR ); B8 ) SR A 36 H63.39%—84.33%( LB AR B £ 1> 7K B>/ N ER 8>
HOM HURYS R IR 46 B ); 8 B IE R I LT AL 3 N 76.62%—93 .24%( L BER B 2R >/ INER > FiAT ik 46 8 (1>
SRR BEOR HUBY) o KB A0 R AR 1 R R RR R T AR SR AR A R T R A A R —
Mo GRER: LR BB RSP E R OE S RS A A R NERER IR, KIE XS0 pr . RFFR

245 E R R KR RV AR P A

KRR FrAAERE TR, RMEAER, R
& 5> 25: $965.3 CHERRRIRAD: A

K i (Larimichthys crocea), XFR KA, F
J& i 140 (Osteichthyes) [ i £ H (Perciformes),
£ B fEl(Sciaenidae), & )& (Larimichthys), FL A
JR S, E IR, FEE AL, 8RS
MK, R EAE e EEN M mkr 1,
25, RE A FRE 3 DR R AW R N T
AR ER S R, WA E . R AN it
g AFE . SRR R ST Gk ik
2P QU B SR AR N . W as b, 7E K
BRSO AR R R . AT R
FRPAZBF A e, KBt N TS & TR T R 2 AN
G%o UTAESR, W T TR R 52 IR AN HOR 7 SR =,
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SR, PR A I G e T R R SRR,
SRR — R R B S . R R R A
WUBE I R B A B B F s R H R i, 3
AGAENFE. P& BWRKEZFI
Rk R R B 1 TR A 25 5%,
WA LR 2 T, UG D B 20 K935%, AlE i
i e o) Pk FL B 2 5% 9%, itk Ah S K K s
B o-3% HAIG R, 6 H O A P
WK A R R dOk AR R A A . K
BT ARIRARTE 0T — R A0 T R,
S R TR A R R T
i B PREAL . ReEEEr T aE" ', Hghh 5
ZhH, HEAR S E 5, 2847%—60%, 1F & & Al
KPR B i B R AU Rk R R
1R FHS B 5 R AT B BLIE L IR T, 3
YRAE BN IE O %5 VR A A8 79 o B 1 2 45 31 1) —
Fhopr A A A HARE A A, B AR
B E(60%) ", Bl LT R 18 A1 g R AR
1.

WAL Z R VP TR UL T B ) T e,
R R T B R R Y, W TR
A5 Ak T L B R R B B
DRI, AR 56 S8 F5 R I, 4 BT A 3 0 2 AR
WAL NERE. SR . EOR dUM AR
YE TR EAR. BB, AR AR
KA.

1 #RERZE

1.1 RIEER

SRR CLER . SRR . B, EKREA
W RN K G IR 40 B 1 N R R, Al A S
BNEMTIR, LLO.1% 1 =4k —50(Y,05) AFMNETE R
F, RN T TR 4 A 3 S o L AR, S
Bic 7 W 1. SHioH YRR 28 1R 20 oA S B AR 1A
FEEOTAEE BB e IR A R AR ) /NERE(H B R
SRR KA F T BRI (N KR A
BHEARA ) #O B ( INES BRAED R A
AR MFFRGE OGRS S HMEOFRA
), BORHRE IR KPR SRR 2 i oy i LR 23R 3.
DL &40 BN 70% HISEREGRRELAN30% 1 2 BEAR B 2
FI. /NBRTE. EKHTH . SR SR FORR R 9 4 B
B SRR S R . BT AR UL AR e
60 H i, JF 4% LBk & 5 12 JR 51, SR 5 A 20%
(IR B HE S5 5], FHTSE-65XUEAT 24 WL 5T AR
FETAUBENE R A BR A 5] il ek 2 45.0 mmf)
WURLTRLRL, 75 F AR T 18 A (WGL-625B, KT

ZRW R A B A PR 7)) 60 CHEIE T8 12h, Bt T /5
B T20CUKFMMN .
1.2 Rt
RIE T A R TN =R KA E
TR B R e, RIS T = A
F 1 ERARARREFKEFIRERM%)

Tab. 1 Composition and nutrient levels of foundational diets (dry-
matter basis %)

J5 Kl Ingredient & Content (%)

£ 6} Fish meal' 25.0
& P4 Chicken meal 12.0
K5 ¥R 45 & F Soyprotein concentrate 5.0
T fiSoybean meal 16.0
FoKE F#Corn gluten meal 6.0
151 /3 T # Wheat flour 25.4
1 JH{Fish oil 2.0
7l Soybean oil 2.0
Y13 JIE Lecithin 1.5
fift 71 5 Squid paste 2.5
R — 25 Ca(H,PO,), 1.0
Y4 FFR AL Vitamin premix2 0.4
1™ 5 T3k Mineral premix’ 0.5
#E4: % C Vitamin C 0.1
S AAEIH Choline chloride 0.5
ZH A 4 Yttrium(T1T)-oxide 0.1
3%k FNutrient level*

7K 4> Moisture 5.79
# 5 A Crude protein 46.25
FA i Crude lipid 4.45
K5 Ash 9.06
fit EEGross energy (MJ/Kg) 19.06

Ve B AR I B R A S B =67%). 4EE KT
VR AT OB L B R, 25 mg; BIE K, 45 mg; EIRIL
W, 20 mg; 4E2E 2 B,, 0.1 mg; 4842 FK;, 10 mg; HLEE, 800 mg;
R4S, 60 mg; MHEENZ, 200 mg; M2, 20 mg; ZEMIE, 1.2 mg;
A KA LTRIE, 32 mg; 4423 Ds, 5 mg; a-2EF W, 120 mg; 4
SV, 150 mg; FKVER, 1511.7 me. 0 ¥l TR & T
TR AL —IKBRIEREE, 4000 mg; —/KERER £, SO mg; fLAL 4
(1%), 100 mg; F AL (1%), 100 mg; FLKBRERER, 20 mg; — /KA
BRIk, 260 mg; — KBREREE, 150 mg; WK EREA(1%), 50 mg.
SR R S

Note: The fish meal is Peruvian steam dried fish meal (crude
protein content==67%), and its quality is Japanese-grade. *Vitamin
premix provided the following per kg of diets: thiamin, 25 mg;
riboflavin, 45 mg; hydrochloric acid pyridoxine, 20 mg; vitamin
Bi,, 0.1 mg; vitamin K3, 10 mg; inositol, 800 mg; pantothenic
acid, 60 mg; nicotinic acid, 200 mg; folic acid, 20 mg; biotin, 1.2 mg;
retinal acetate, 32 mg; vitamin D3, 5 mg; alpha tocopherol, 120 mg;
ethoxy quinoline, 150 mg; microcrystalline cellulose, 1511.7 mg.
*Mineral premix provided the following per kg of diets: MgSOy,-
H,0, 4000 mg; MnSO,4-H,0, 50 mg; KI, 100 mg; CoCl,(1%), 100 mg;
CuSO,-5H,0, 20 mg; FeSO,4-H,0, 260 mg; ZnSO4-H,0, 150 mg;
Na,Se0;(1%), 50 mg. *Nutrient levels are all measured values
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2 RFERNEFRKFESEMEILERTYRER%)
Tab. 2 Nutrient levels of test ingredients (dry-matter basis %)

- [afiq=| 1w £V B g =|
Ingredient CAP CM M ™ CPC FM
77K FNutrient level
K4y
Moisture 2.47 9.11 2.28 2.67 5.09 5.79
HEA
Crude 84.54 5429 3420 66.30 63.05 68.00
protein
Giibi=giif
Crude lipid 0.74 7.92 4147 0.76 3.06 9.66
K4y Ash 6.98 8.26 10.15  9.04 8.73 9.06
e fEGross
energy 21.89 21.62 2436 2033 1898 2243
(MJ/kg)

F 3 R FENSERARS A BB T REM%)
Tab.3 Amino acids compositions of test ingredients (dry-matter
basis %)

AL i Aok U5 0 i an
Amino acid HH CM HM M HH FM
CAP CPC

W3 KR Essential amino acid
K& R Arg 343 292 122 393 7.78 3.87
YH 2 R His 122 087 075 0.65 1.62 1.82
s Rlle 498 1.54 131 2.65 1.66 4.86
E M Leu 6.06 4.02 231 474 323 285
FERA T Met 232 1.17 061 1.15 0.88 1.67
Wi BLLys 740 284 1.94 4.89 257 478
7K & i Phe 3.17 234 131 3.01 3.10 3.09
B Thr 440 232 1.24 230 1.84 233
B E R Trp 0.49 0.77 034 039 0.71 0.57
R Val 509 268 1.82 399 259 3.54
0 T2 FEFR Non-essential amino acid
WK Ala 487 399 252 3.09 218 4.11
REZ R Asp 894 421 234 461 521 620
HHEMGlu 8.58 541 325 693 11.90 9.45
HAMKGly 3.93 277 1.60 4.67 235 4.01
Jiti & 2 Pro 276 217 192 596 2.14 2.55
225 IR Ser 336 210 1.21 491 247 2.02
I R Tyr 296 160 173 1.88 142 1.78
R E MR Cys 137 077 038 2.14 1.09 0.52
DHEMER D EEAA 3856 21.47 12.85 27.7 25.9829.38

JE TR FEIR S ENEAA 36.77 23.02 14.95 34.19 28.76 30.64
BB HETAA 7533 4449 27.8 61.89 54.74 60.02

g L F R T, iz aidE, LB T
FrGE AR R 7R L, B R A (A FH Sl 2E DR
MEDLE NI . IR RIS TG AT, KR ALk 24h,
PRIE ARG . RS — B K [(154.0+5.3) g]
1800)2, BaMLZ 18/ F=FH M 48 H (2.5 mx2.5 mx

2m), HAB3NEE, BANEE1002 6, HAx g
TRIG £0 45 M I Ab Ak, X0 A 0 S 43 M S 4 6
KL, B K (6:00F118:00) M & #EME2 1K, K2 Hfaf=
IEER AR, BDIA R T, FR5E WIS, FR5E
[ 7K #20—24°C, pHN7.5—8.0, % =6 mg/L,
HA<0.1 mg/L.
1.3 HRE

RIS RN A S5, SR F 5 R FAR S (9 5
WCAE J5 W A A &, L AR R 356 A7 A 1,
W W, T8 3508 G g R iR B R T e, 88
260°CHET Ja, FIBHERHT BE Bt AR, ICEE-20C
UKAE P AORAT -
1.4 #H&EHNE

SRRk AL RS RE S K s B
LG 107 FITRELR 43 1 4 B 0 5 2 AOAC(2005) i
Tk FERRIK S K 105 °CHE IR T 15:9% (DHG-
9123A, TP IL X AS) ) ; ML AR YLK E
FFIN 5E 5 KPR W5 R FH & IR 3L (TE /K 2 B 32
U 550 )00 52 5 AHL 2K 40 038 3ok 5 36 0 550 °C R ke
ShE KBk . kA F(ERE R R & H3h
A E A (Parr 6300) I . W PI7C 2= & ERIIE
J7 39 N R W0 T R (TUPITER-B, 22 3 & A v it
1, A A BB BRA D), 2R 5 Wk 8
25, F B & 55 5 R R 1 R B 6 1R (ICP-OES,
Prodigy7, LEEMAE LABS, USA)5E . J&EH. 1
LR FE (0 BE S R T 45 5, AN RE S E 30 mgi
A 15 mL 6 mol/L HCIE ¥ H, 7E110°C T /K fi#24h,
Fil 4= L SR 32 59 % (L-8900, Hitachi, Tokyo, Japan)
e R BB
1.5 HEALAR

WS TR R WLH AL R (ADC, %)=(1-D,/

F,)x100;
RIS F7 5 R M AR (ADC, %)=[1-
(Fy/D)*(Dy/F,)]x100;

BRIR JFUREE FR 4 5 AN RE B (R WL 1k 3R (ADC,

%0)=ADC gy t[(ADCige i —AD Cogppgapy) <(0.7%
Dg)/(0.3xDr)];
A, DONRHR A& B (%) F, 38 E R
B (%); DONTARE IR BN I B (%); FNEE
{8 T8 IR R 1 & B (%); DroNFERE DR b 95 iR
I B B (%); DA RE JFREHE 75 A3 1R B (%) o
1.6 HEHITSLIE

BT R 56 20 13 I SPSS 22,088 i B AF it AT
One-way ANOVAZ T, K H Levene's FA I 7 2 55
M, It H Duncan [RiE#H4T £ E L, 2 5 3K
FNP<0.05. BT A R I6 U 1 LLSF B 5 o 1%
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(mean+SE) L kKR -
2 4R

21 XESMSHIREENTIR. EBK. B
FrFngEE M RIELE

W 4R~ R SRR Rk 4
IR RNS56.77%—75.53%( LIEEAR B & H
ST B> /NER S B KT > AR AR A B ). 4
T AR B 1T 420 00 1) 0 W ¥ A 2R I 2 v T LAk
5 5 RHP<0.05); HUGR TR dUfy . /NERTEEATEE K
WA, SR KRG T 0 R AR R B K T S0k
HH(P<0.05); R 4e 5 T 5 1R WLV fh 26
R T HAR RS R R (P<0.05)

KB 6] SRR ik A R B 1 A SR Y AL
7969.93%—89.59%( £ BEHR 1 B >/ NER > AR
YR 1> PR K IR >R O . L EEAR B 2R R 2R
IR T TL 2 2 3 v T A R B kL (P<0.05);
FLUGR-/AINERTE . MRFFIR 40 B (1R 2R K Hy, B
AR R RO AR BB K T/ BRI (P<0.05);
O R R AR (1 R LT AR KT A4 Rk
I IEAEHP<0.05).

KB A0S0 SRR GG S Rk R AR i 1 3 W7 b
H58.58%—93.77%( LR B B >/ INER > TR B
> HRFFIR AR B > B K ) e Z AR B 2R TR IE
5 PRI T A28 2 2 v T A R B KL (P<0.05);
FLUR/AINERE, /INERTERLIE I 1 R IE L R B3
T B K By ARy OB (P<0.05); B K ok KH I
(12 WL A 2% 0 2 AR T A 4R 56 R R (P<0.05)

KB 6] S PR SR A e B R LT A
63.39%—84.33%( L FEHR T i > FE 7K MKy >/ N ER >
FOM HURSTRAFIR AR ). CEEREE A REE M)
FIH R B3 & T HAh AR5 R (P<0.05); H
YO SRR o /NERVEAN SRy Bk, PR KA A/
BRIERE MR ME A LB 2 2 7 (P>0.05), HiX
PR AR G Rl R R 1 R AR 3 B T R
HH(P<0.05); MFFR4E R A RER R MIH LR B
FART HAR L R (P<0.05).

2.2 KEGISHIRKERSEERNRIELE

W SHrw, KPS SRR ok I R 2
BRI NT6.62%—93 24%( LR T B >
INBREES HAT VR A0 2R 1> SR /KRS TE0ORY HURY), £
MR TE 2R R A B I 3R W T A R 3 T oAt
R EHP<0.05); FH K& /INEREE RN R R AR B 1,
KPR R B B RWE R LR EE R
(P>0.05); SIKIT A AT Ky HURy 2 B 1R B 2 (1 R U
THALZ B E AR T H AR 3 E JF RN (P<0.05). 1
10702 F5 2 R TR, SFRRIE TR RS 2R 1 3 A 3
b R 3 15 e, 989.44%—98.13%; Rt R4, H:
R T IR LR E R E R B
F T HARR I FEH(P<0.05); RAEER. A&
R EER. BERAG AR IR E AT
(1) 32 WL T A0 2 0 2K T AR R 58 TR RE(P<0.05); 41
AR I & RNt R Y A8 TN B AR ) R LT
1 Z B AR, 2H S R 8 IR 7 0K HUM AR R SRV
b2 B 2R T HA RS R (P<0.05) -

IR AT 25 2H 560 Tk v 2 W Ak 2 N = B
RAKUN: BB Bk HURY . ZNBRTE
KU AR AR B 1, e B IRTE £ AR 1 B
H R M AR B2 S T HAR R RN P<0.05);
FRRIENFF RS O PR R BT H
M58 R RN (P<0.05); B BRIE/NERTE . K H)
ARy HOKY 3 AR50 iRk R WV AL 2R T 6 3% 22 57
(P>0.05).

2 TR 7E 2% A AR 6 TRk v 3R 0 7 1 R M v 3]
AR CEEREE A ok Bk, NERE.
FI oy AR A9 4 B 1, FG HP s S R CE A IR 4 B
R R A 2 B SR T oA 58 RN (P<0.05),
TE AR B B 1 R 3R W A %6 6 3 v T At i 56
J7EHP<0.05).

3 iTHig

BT AR 6 2 7R bR A rhgE AT, ORI
T VLA BT 2 45 v U A 3, AR IR R
B vk AR S SR 260, FL T R 5 R 5 T

x4 TR HELO. AEHNEENRIELE
Tab.4 Apparent digestibility coefficients of dry matter, crude protein, crude lipid and gross energy

J5URH ngredient LFER T B FCAP /NEREECM KT HM B EMTM MR 4R B A CPC
45 Dry matter 75.53+0.99" 67.04+1.20" 65.33£0.07° 69.49+0.20° 56.77+1.07°
2 1 Crude protein 89.59+0.13° 81.29+1.09° 78.43+0.89° 69.93+0.25" 79.41£0.27%
FHLAE W7 Crude lipid 93.77+0.18° 89.16+0.48" 58.58+0.43" 63.0440.15° 60.48+0.54"

& & Gross energy 84.33+0.63° 75.301.28° 76.72+0.30° 71.7240.30° 63.39+1.03"

T FFN B B PR A RN G T REROR 22 5+ 18 34 (P<0.05); T [

Note: In the same column, values with different small letter superscripts mean significant difference (P<0.05). The same applies below
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VERTIEAY RS ARE
3.1 XEGXZCEKREEANERIELE

T 53 1 3 LT b 26 s B T Bl 4 et e A DR ke
SRS IR RE 71 A AT R T st 2
W& AT R R B =, NT75.53%. 2
S LT W 8 MN R IE 3 TS Rk I E IPAREER )
(R 2 W AL 243 51 N 70.0%F165.2%, BEAK T AHF 72
WK T U C AR B B TR R LT AL R, T
KE X QR W O E S HAE AR R 1
T3 N SFP B YR 5, 090 89.59%
93.77%K1184.33%, iX 5 [ £ 4 A1 F0F [1) R WLTH AL
R . IR E S0 AL AC T KT b
TR 1 R, T e SRR b TR S R 10
TR EFNRELK. BEARA KR
WK A AR R LB . 0, L TRR LR
BB R AT R 26t S AR K T e R AR B AR AL fE
Ber= A AR gm0 MR, AR R
F 1 2 T0h 75 B IR & ' ¥ T3k D faoky, U HAE
NERAEKIRE T EER, BRERINARE L
P AR R 2R 1 B B 40 DN 2.32%A07.40%, T i
0 1 B R AV R 7 B 20 0 N 1.67%F14.78%,
CIEREEAEERBRAMMERN S & LEAN
P, EARWTF T, KX 2R 3 E A h EE R

N R SRS E =S SR EZER o = [
95.38%7%196.25%. WAk, 7£ K R E5 (Micropterus
salmoides)[m\ PR (Acanthopagrus schlegelii)m]\
JLEE SR (Litopenaeus vannamei)™ . 458U
(Haliotis discus hannai)” F1% JE 1 (Oreochromis nilo-
ticus)" AR S 7T 442 W) 2 AR 1 2 1 B AR
TR FR 43 2K T AN 23 %6 FR A T S ) AR K P AR AR
SO . DRI, SRR B A A AT DAV AR BT A R VR
pIESI PN e i S T
32 KRE&WNKERRWIHLE

EAB T, KA /NRETYR. A
JoT FH R 7 R A B 1) W A6 2 53 il DH67.04%
81.29%. 89.16%#175.30%, HE(K T Z R B R .
Tibbetts 2" 7E 6 K PG P (Salmo salar)ifWe /NER 5
(BT 0 B, RH AT T8 BE I /N BRG] M 2 i B
T 1 /I8 TR 8 8 K 2 1 K P VA B o) R P o 1)
THACRCRE JT o AHIE FEH ) /N ER TR 22 0o 1 BE AL B,
DAORUE B 77 8 47 g 0] e Bl X3 W iR A
AT TR, R E R IR 1) AN 2 B AR A R
AR, W f R B 2 K 2R i s s 7
AHIEFEH, K 0] /N ER R S B R (R R M AR N
83.24%, X T CEERR W R A, (H/N BRI 1) R AR
AR R o AR T f0kr, 20N 1. 17%A012.84%, 47

x5 SEBRRVHLE
Tab. 5 Apparent digestibility coefficients of amino acid

IR Amino acid LR R ECAP /NREECM K H HM HOR UM TM WEFF A 8 1 CPC

W 75 5 F£ R Essential amino acid

KR M Arg 98.13+0.37° 94.24+0.77° 89.44:0.43" 91.30+0.56" 94.59+0.18°
45 W2 His 91.66+0.32" 81.19+0.40° 75.09+0.85" 71.83+0.99" 83.19+0.56°
FrERIle 93.910.07" 82.88+0.29° 81.4620.61° 81.69+0.40™ 71.7240.39"
St R Leu 92.74+0.07° 83.27+0.16° 78.2140.23° 80.41+0.35° 73.41£0.45"
EEHMet 95.38+0.19° 86.13£0.41° 84.63£0.91° 86.3040.30" 79.15+0.71°
HE I Lys 96.25+0.06° 86.44+0.77° 75.7140.40° 88.09+0.14° 69.82+0.35"
F AW Phe 92.90+0.55° 85.08+0.31" 76.9242.26° 83.58+0.52° 85.64+0.85"
T3 E L Thr 92.85+0.27° 80.76+0.22° 76.42+1.52° 69.10+0.72" 70.310.83"
“Z M Trp 80.16+1.35" 82.08+0.73 81.110.82" 74.77+1.75" 82.40+1.37°
R R Val 93.66+0.24° 83.99+0.74° 81.60+1.06° 78.48+1.01° 75.57+0.30"
JE 0 T2 R Non-essential amino acid

HE R Ala 93.50+0.53° 87.43+0.28° 83.19+1.26° 73.48+0.87 71.26£0.41°
RAE R Asp 92.97+0.16" 80.31+0.24° 68.44+0.36" 68.83+0.96" 79.84+0.61"
REMGlu 93.21+0.41° 83.07+0.25° 73.34+1.63° 69.79+0.78" 88.04+0.14°
HEMGly 90.95+0.40° 78.5240.49" 68.3642.19° 71.5740.72° 75.2040.22"
Jifi 2 B Pro 92.90-+1.28° 80.88+0.98" 74.10+1.24° 74.37+0.42° 78.45+0.16"
225 W2 Ser 90.32+0.46" 77.2140.23% 75.27+1.29" 78.61+0.38° 80.84+0.30°
SR Tyr 91.800.22° 79.48+1.04° 79.56:0.70° 77.17+0.64° 71.50+1.39"
i Cys 71.31£0.51° 55.53+0.15" 91.83+0.66" 42.96+0.54° 97.86+0.55°
TR ETAA 93.24+0.15° 83.24+0.25" 77.21+0.64" 76.62+0.49° 82.1240.27"
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W/ INEREE R B K 38t kel 75 78 TR DR AR b
7o R A R A R AR R s SR ME
33 KXEGXMEBEKICHMHIRIGHECE

KT — AT LUK R 3 B R 2 B b
NE R EE AR EEET HA, B DS
ISy NEE N K91 1| SN NIt I
YLU(Pagrus major)" VBN MR} b 08y BB RO8
AR, T SRRy 78 K B N T E A R B AT
HI ARG IRIE . ASHIF 5T S XS B 7Kk #H G 1
(1 WIS AL R, H58.58% . HEMITT RS2 B T~ 22
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APPARENT DIGESTIBILITY OF FIVE NEW NON-GRAIN PROTEIN
INGREDIENTS FOR LARGE YELLOW CROAKERS
(LARIMICHTHYS CROCEA)

ZHANG Jian', LI Lei', DONG Yan-Zou', LI Xue-Shan', WANG Ling', SONG Kai',
TAN Bei-Ping’, LU Kang-Le' and ZHANG Chun-Xiao'

(1. Xiamen Key Laboratory for Feed Quality Testing and Safety Evaluation, Fisheries College, Jimei University, Xiamen 361021,
China; 2. Aquatic Economic Animal Nutrition and Feed Laboratory, College of Fisheries,
Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Finding inexpensive and high-quality protein sources to replace fish meal is currently a thorny issue for the
feed industry due to the decline in fishery resources and the increased demand for fishmeal, which has led to a signifi-
cant increase in fishmeal prices. In this study, we selected five new non-grain protein sources, Clostridium autoethano-
genum protein (CAP), Chlorell meal (CM), Hermetia illucens meal (HM), Tenebrio molitor meal (TM), and cottonseed
protein concentrate (CPC). This study was conducted to evaluate the apparent digestibility of dry matter, crude protein,
crude lipid, gross energy, and amino acid of these five protein sources by large yellow croakers (Larimichthys crocea)
to provide a theoretical basis for the design of artificial compound feed formulations for large yellow croakers. Tripli-
cate groups of fish [initial weight=(154.0+5.3)g] were fed the test diets to apparent satiation two times daily for eight
weeks. The test diets consisted of 70% basal diet and 30% test ingredients, and 0.1% yttrium oxide (Y,03) was used as
an indicator. The results showed that dry matter coefficients of five test ingredients ranged from 56.77% to
75.53%(CAP>TM>CM>HM>CPC); The apparent digestibility of the crude protein ranged from 69.93% to
89.59%(CAP>CM>CPC>HM>TM); The apparent digestibility of crude lipid ranged from 58.58% to
93.77%(CAP>CM>TM>CPC>HM); The apparent digestibility of the gross energy ranged from 63.39% to
84.33%(CAP>HM>CM>TM>CPC); The apparent digestibility of the total amino acids ranged from 76.62% to
93.24%(CAP>CM>CPC>HM>TM). In conclusion, CAP is the optimum protein source of the five ingredients.
However, CM, TM, and CPC require supplementation of deficient nutrients in their diets, and HM involves the addi-
tion of a defatting process to improve raw material nutrient levels. Additionally, comparative feeding experiments are
required to determine the optimum amount of these five protein sources to be added to the large yellow croaker feed.

Key words: New non-grain protein ingredients; Apparent digestibility; Larimichthys crocea
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