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STEEZRFTEERT 8 Rt R BRI B R AL R

v, 1,2 2 2y 20
T TEHR’ %hEE? BRHFT
(1. RS54 B 2013065 2. FREDKERIEEII R EEK =T HS 266071)

WE KR 5 AR 8 & 7 i(Takifugu rubripes)4h & xf4r by . B &0, T, EM. 4t
. Ak, EREREGODGS)MAFRFTHR. HEG. M. &%, SfmEgnk
WL b2 5567 B B 70% By 5 47 kA 30% a5 U 47 BHE AR, 7 e 0.1% 8 = EfH —42.(Y205)
e RSN IR A A, HEFHEEN 3790 g WA b e, ML) R 84, BAINEL, &
NEE30RE, MELRLE)HNLEMMAR, RAMBEKELEE, £REF, A&H, 4
ERFEHETHRENELELE A 7054%. 69.02%F 6037%, TEZHTEHM. K
DDGS(P<0.05); HL&E & th & WML E K 50.91%~92.78%, KB HHLE & F WM 11X & 1K(50.91%),
DERTEER., e, B4, FM. LA DDGS(P<0.05), A& &N AR EALR %
MM ENEAABEREANERHNEER -3 HEHORAHELEN 70.6%~94.19%, A
0 HL g B R W A R K T (94.19%), B 3w T AR A A E O (P<0.05); sEE AR LE R
30.58%~90.01%, & &%, L& 4 T A b R f B 3k U0 b 2 5 5 (76.26%~90.01%)(P<0.05) ;
B RN BELREA 9.13%~68.14%, AamFfoa Ry LXMW ELERE (LA A 66.98%H
68.14%)(P<0.05), & ##, T a BRI &M EREPHRWHMELRE, AEREIBHEHERRK
AWENEMERANRE; THMRLEMNEEARCERLFARERGBLERTHOENE
B, FHrz.

KR aER T, KRR, FRER; TR

FESERS S963 XEFRIZEE A XEHRS  2095-9869(2021)02-0096-08

Ry 2 7K 7 ) e i B 0 A U, H R K A, WV A RS R #2238 (Goddard et al,
R Y & S AR GRRE To f0E 45 , AR FURIREY 2001; Silva et al, 1995), 76 23 3 kL F0RHE /b R A 3
R 2 IR A RS BRI, RN H 5 ok, SRR il b, AGEEE S REIEAL R, FE o F I ARDE R,
A AR B R A 9T G, B R E TR IR B B K IR 15 e
BN M AT R AN EZ MR Y 41 i 75 J7 #li (Takifugu rubripes) J& B B o 24X
FIr B A B8 SR W0 AR AR N TS AR WA R, e 2R (Osteichthyes) . fifi J& F (Tetraodontiformes) . fili i H
U 19 22 00T b R P 8 8 R S SR M 2y (Tetraodontoidei) . fifi & &} (Tetraodntoidea) . fifi £}

* Hp [ K R R T B A B L 45 3% (2020 TDA8) R B A Ml 72 b 5 AR A 32 4 371 5 42 (CARS-47-G15) I [/ ¥ By [This
work was supported by Central Public-Interest Scientific Institution Basal Research Fund, CAFS (2020TD48), and China Agriculture
Research System (CARS-47-G15)]. E##%:, E-mail: 1429156486@qq.com

@ WilEE . B, P55, E-mai: liangmq@ysfri.ac.cn

Wk H 191: 2020-02-13, W& ki H #1: 2020-02-24
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(Tetraodontidae) . 7 J7fili J& (Takifugu), PIBREESS, &
FEE, Ui EEGs, RIREAL ) T2 KSR
025, (LT 7R Ty ol Bl 5 IR 2 A AR e =, R
S E E YRR R A ORI AR, H AT 1R IR
18 o ARSI T 208 7R 5 i gy fa X 21 ks . A
foky . SR SR AEASR L RRRT . EOKITERE R 1(DDGS)
ARG H 8 FiFRHER T Bt . ML . MR
MR . BB AR R T AR, LU R 208 AR Ty
Bl A5 VA ARDRHIC 5 A BT TR AR o

1 MRIERE
1.1 SEIGE#R

DL AR A SOMAE Oy AR R, A R S
YEMRE R, /N2 348 A A U B ) S At il ), Lt
TR R BB SRR W 1, R AL RE RURE S
M. Znfaoky . TR BRI SR FEAEM . RE R
1 DDGS (Fap sk Jsoel s 55 o W3 2), SE5 R Cho
F(1982) A Jr ik, SEI Akl f FE A T RE 70% AN AR J5

*1 EMENERRECFER TR

Tab.1 Formulation and proximate composition of reference diets (% dry matter)
JE#l Ingredient # 1 Content JE#l Ingredient &8 Content
Fifafy  White fish meal 50.00 SULHRBE  Choline chloride 1.00
EfH  Soybean meal 18.00 W — =45 Calcium dihydrogen phosphate 1.50
iyl Fish oil 3.00 “HRMTAH Y504 0.10
Tl Soybean oil 3.00 44 % C  Vitamin C 0.50
/NFZ K Wheat meal 14.90 1227 Chemical composition (%)
B%EEH  Yeast meal 3.00 T#) B Dry matter 93.71
URWEAE  Lecithin 2.50 MEH  Crude protein 48.86
BE&4YA%  Vitamin premix' 1.00 MBS  Crude lipid 9.89
EHT YR Mineral premix’ 1.00 fit®  Gross energy (MJ/kg) 21.25
FHEN  Attractant 0.50 B Total phosphorus (g/kg) 26.40

E: L fAERREY(ng/g IREY): WK, 2.5mg; KR, 45mg; HhRMME, 2mg; 484X By, 0.01 mg;
EYE, 012 mg; 4% Ks, 1 mg; WIEE, 80mg; 22, 6 mg; MR, 20 mg; MR, 2mg; 4AE A, 3.2mg; 40
£D, 05mg; 4K E, 12mg; KK 867 mg

2: WYBIREY(ng/g IREY): WALEN, 0.2 mg; BULE, 0.08 mg; LA, 5mg; IR, 1 mg; BLMREK, 8 mg;
WYY, 5mg; BMREE, 120 mg; WERR A5, 300 mg; AALEA, 10 mg; HAkr, 551 mg

Note: 1: Vitamin premix (mg/g premix): thiamine 2.5 mg; riboflavin 4.5 mg; pyridoxine 2 mg; vitamin By, 0.01 mg; biotin
0.12 mg; menadione 1 mg; inositol 80 mg; pantothenate 6 mg; tocopherol acetate 20 mg; folic acid 2 mg; vitamin A 3.2 mg;
vitamin D 0.5 mg; vitamin E 12 mg; wheat flour 867 mg

2: Mineral premix (mg/g premix): NaF 0.2 mg; KI 0.08 mg; CoCl,-6H,0 5mg; CuSO4 5H,O Img; FeSO4 7H,0 8 mg;
ZnS0,4 7H,0 5 mg; MnSO,4-4H,0 120 mg; Ca(H,PO,),-H,0 300 mg; NaCl 10mg ; Mordenzeo 551 mg

®2 IREMEMEFRSER

Tab.2 Proximate chemical composition of experimental feed ingredients (%)

TH Ttems arfaky ' A AER ISR P ik AR EREEEN
BFM WFM MBM SBM RSM CSM PNM DDGS
TF# B Dry matter 96.81 96.64 99.07 92.31 95.28 97.26 96.31 93.76
MIZEH Crude protein 77.44 71.04 29.95 51.94 60.91 60.91 54.90 35.50
HMLAEWE Crude lipid 7.39 7.61 2.21 0.56 2.56 2.56 0.27 1.44

e VEURRIE . 20tk BEM: RMEEL; (Al WEM. P AE R MBM. BT ORI SBM., K
CSM(E = 50 #H) . M RSMOBUIEZERA) . B4 PNM FI T KT AE 2 4 DDGS: 1L R i3 5 e 0 B2 )
Note: ': BFM, brown fish meal, imported from Peru; WFM, white fish meal, imported from Ruassia; MBM, meat and bond

meal, from local market; SBM, soybean meal, RSM, rapeseed meal, CSM, cottonseed meal, PNM, local 54.9 peanut meal, and
DDGS, distillers dried grains with solubles, obtained from Shandong Haiding Agriculture and animal husbandry Co., LTD
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B 30%HR, FFRIN 0.1%ME 42 (Y,05) M A ETE
ANA . BT RN E B R AR, Ry irad 80 H i,
i R sk, BFIRA), PRI E A B AR A

2 mm FBURLIEDRE, S5 CEI KT 12 h J5 B F-20C
P EDRAT o SR TRV Al 27 21 R % 2 PR 4 1 4 93] D
%3 FNFE 4,

® 3 SKRIERMLER AR

Tab.3 Proximate chemical composition of experimental feeds (%)

WiH Item gofily  Hfk REN 9 S A Wik ERTEREE
BFM WFM MBM SBM RSM CSM PNM 4 DDGS
T#JF Dry matter 93.47 92.75 94.74 93.75 90.84 92.33 94.24 93.66
ME [  Crude protein 51.67 49.65 38.05 46.57 42.89 47.44 44.90 40.08
g5 Crude lipid 10.78 11.25 9.04 9.09 8.82 8.84 13.40
MAE Gross energy (MJ/kg) 21.06 21.51 17.98 20.98 20.98 20.90 21.02 21.66
MW Total phosphorus (g/kg)  33.70 29.50 51.10 23.30 25.60 16.70 19.10 20.00
Fz4 LA REBRERK
Tab.4 Amino acid composition of experimental feeds (%)

TR ARV £y BR=g) M e A ek RORTERE
Amino acid BFM WFM MBM SBM RSM CSM PNM 1 DDGS
INEFER  Thr 2.02 2.15 1.53 1.43 1.81 1.71 1.61 1.32
HER  Val 2.62 2.72 1.99 1.99 2.57 2.24 2.32 1.99
EZF  Met 0.39 0.48 0.44 0.52 0.62 0.27 0.58 0.19

RIER e 2.28 2.31 1.59 1.74 2.14 1.81 1.96 1.61
%R Leu 3.77 3.82 2.66 2.85 3.43 3.11 3.32 3.14
RINAM Phe 2.38 2.57 1.93 2.60 1.98 2.47 2.23 2.80
R Lys 3.68 3.36 221 2.63 2.82 2.52 2.57 2.31
HABR His 1.44 1.45 1.08 2.35 1.08 1.21 1.02 0.83
R Arg 2.53 2.37 1.99 3.14 2.21 3.27 3.00 1.83
4-f#E2  Tau 0.30 0.19 0.12 0.14 0.14 0.13 0.14 0.19
KEZIR  Asp 3.86 438 3.34 3.15 3.59 4.10 4.01 2.04
25 BR Ser 1.88 1.99 1.49 1.47 1.74 1.77 1.80 1.37
HEM  Glu 7.24 7.50 5.69 5.62 7.33 7.73 7.67 5.08
HZm Gly 2.78 2.80 2.63 1.80 2.60 2.20 2.51 1.85
HWER Ala 2.92 2.89 2.25 1.89 2.57 2.17 2.36 2.21
R  Cys 0.12 0.87 1.18 0.94 0.41 0.43 0.09 0.20
BERmR  Tyr 1.28 1.46 0.89 1.19 1.37 1.09 1.47 0.90
&R  Pro 2.17 1.94 2.09 1.85 3.42 1.96 2.91 2.37
WTREIERE  EAA 21.11 21.23 15.43 19.25 18.65 18.61 18.60 16.03
FEVFEILRR  NEAA 22.54 24.02 19.67 18.07 23.18 21.57 22.98 16.21
BEHR TAA 43.65 45.24 35.10 37.32 41.83 40.18 41.58 32.24

12 IBW&ERFERYIK

S FH A7 Ok 9T A R L AR K A B
F, VKEH 14.95 ¢, AEEFRMW(TIE, 5.0 mx5.0 mx
1.5 m)H L AL A BN R A UK A 47.74%, 1
Wi 7K A 10.01%) #3517 R3] 28 d SH DIk, {21 6& 4
T il AR £ D 5 4% £ 7 SR B B A Ak o Ry B ok S 5 A 1)
IBEAR Tyl 2 M AR, XA BT, SRIFAkLLTE
PR R SR 14 d, (IS N SRR

13 AFEESEEFEKRE

FRBH S AE L AR A8 B TV P T R K A
FeH AT, EBERIR IR E N 37.90 g BYLLEE A i)
AEFEFM (TS, 0.7 mx0.7 mx0.4 m)F AT, 78
08:00 F1 19:00 F T IBWR B R MM E . B REWK
W1 b JETERRERIE, 5 h SRR R ki e R A
MIEAE , BT SSCHET IR, B-20°CUKAHIRAT,
FH 00 5 DR EORE e M AR . R fE v, FRAE
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FEIRERH A SO, WK FRA, JKIEA 20°C~227C,
ERFE N 30~31, pH Ny 7.4~8.2, It (DO) N 5~7 mg/L,

14 HmaWEHEULERIE

Ak SR} | S Ak K e A R A3 1 43 BT R
FH(AOAC, 1995) bR #E i o Horpr, /K73 Fr i FH (105+
2)CoE TR ML B A R AL A0
(VELP, UDK142 automatic distillation unit, VELP,
Usmate, MB, & KA); HLIR U5 >R & F A0 &
(Foss Tecator, Hoganas, HidL); falkl, 3848 & JFRHE
FERR S M R IR R AK M 12, ik 4 [ B a2 41 i AY
(H L L-8900, HA)MAE ; Rkl K &8 i e iR H 4
A (Parr 6100, KENIME ; fHL, FEME hEBEMSL
it P o SR 5 55 B 1 R & 506 3% A (Thermo  iCAP
7600 ICP-OES, 3& )il & .

BB R S B R R T B B IR L (BE
BT, BN BRI ERR) MAE A FTH (R R AR
wmr.

ADC=(1-Dy/Fy) x 100;
ADCg=[1-(F/D) x (Fy/Dy)] X 100;
ADC;=(ADCt-0.7 x ADC,)/(1-0.7)

A, ADC kb4 Bt i) R WIH L3 (%) 5
ADCy Al 58 F2 1 o () R I L 2R (%) ;. ADC,
s AR BT A ROV A6 22 (%) s Dy MR Y50,

M (%) Fy NEED Y0, &R (%); FOWFEfd
HOE B TR B S (%) D SR AR R
EFRYI Y (%) ; ADC, S50 fapRL X B 5= )
i R WTH A2 (%) s ADC, SRl iRDRL o0 Ry 5 524
Ji B UL AR (%) o

1.5 #HiEZT

S 55 FT A5 BCHE DL 38 + 45 1 1% (Mean+SE) &
MRNo LI HER ] SPSS 20.0 AR T LR 2 224
H1(One-way ANOVA), 425 i /T (P<0.05), KM
Tukey & #1472 8 AL

2 #R

21 A#EFRFEEN 8 FEAMERPTFME. HES.
HRERG . BB EBERRIIHHE

IR g faxt 8 AR Y . ML
. RG22 . BRI BE A R LR 25 5
W2 5T W B RIS LR AE 43.35%~70.54% 2 [7] .
Horpr, Ak iE R s, Sk TR
P22 5(P>0.05), W& M T DDGS. M. FHIAIA
B3 (43.35%~46.39%)(P<0.05), 45 1 h TR T8
FE AR, 3 S TSR AR & DDGS(P<0.05),
5A6AE RG22 5 (P>0.05),

®k5 UEEFRFEYE sHMEARERTYR. HEA. M. EEUARBNRIIELE
Tab.5 Apparent digestibility of nutrients and energy in tested feed ingredients of T. rubripes (%)

R WAL Apparent digestibility

TiH Items AEER A

MBM

PAREER ) P £ 43
BFM WFM

FORIE MY &
1 DDGS

M KM ik R
SBM RSM CSM PNM

T8t Dry matter

69.02+3.79% 70.54+1.39¢ 43.35+2.41* 60.37+3.00° 44.08+0.77° 43.87+1.33% 57.27+2.22* 46.39+2.88%

HLZE [ Crude protein 88.57+2.13% 92.78+2.66° 50.91+3.28" 84.01+1.34% 78.27+6.01°962.16+4.98™ 83.32+1.13¢ 72.50+3.63"

FLIE T Crude lipid

JAfiE Gross energy

MW Total phosphorus 68.14+5.25% 66.98+3.17¢ 31.04+4.35% 20.94+1.67™ 45.20+4.06°

90.95+£0.43™ 94.19+4.28° 78.33+3.08% 89.83+1.22" 80.66+4.917°°70.60+4.38" 89.82+1.02° 84.38+0.62°"
90.01+2.60° 88.62+2.62° 30.58+4.58" 76.26£2.87° 50.39£0.84° 46.79+2.89° 88.67+2.34° 39.17+3.13%

9.13+0.50° 31.74+0.59" 37.20+1.87¢

e W= T8 A B ARG RS 4 I A7 7 35 22 57 (P<0.05), Tl

Note: Data within the same row with different superscriptes are significantly different (P<0.05), the same as below

T R R KL R R O T AL R AE 50.91%~
92.78% Z Ia], Hi, o M iy 2 T 1k i
92.78%, LNy . K. EORIAAE A RIBISTE 78% L
I, HE5AMAITEEEZERP>0.05); KHE KA
AR B 1 FRTH AL 35 52 50.91%F1 62.16%, ik
ERFAMl . gk, SRAEARP<0.05); HE
WEATDERHE AR RS, B S THREP<
0.05), SAE/EM . oK1 &% DDGS TG i 2 22 5% (P>0.05).

T Ak S RE R R 7 R 3R 0TS fE R R 70.6%~

94.19%, M, DDGS. FHfa. M. k. 44
Ky FNAEA KRR 105 2 UL T fb 2 55 v, 3897F 80% LA I,
H A 2Z W] TG 5k 25 M 22 5(P>0.05) 5 ARRRI IR A
NE 1 22 WLTE AL 243 51K 70.60%F1 78.33%, WBEFILT
1 a8 4 (P<0.05)

TPk BE I R L3R 30.58%~90.01%,
Horp, ARy . B0 20U R A M Y e B LT
R B ZE ST DDGS. M. MMAAETH
(P<0.05), AI'B By i BE 1 22 01 1k 2 0 5 (K T 1 A0k
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k. B SRR AEAERTRIAR A (P<0.05),

TRk BRI L% R 9.13%~68.14% , Hor,
RRAB () 2 UL T AR B IK T ok L 20 Ea ks kT .
WAH . AE B DDGS(P<0.05), [y flLr ks
PRV 1) 2 ULTH AL R Tl 2 v T Gk L Sk, ARk . AR
1. PI'E R R DDGS(P<0.05).

22 IEEFRFEEX 8 FMAMER hEERMRIHE

CLEEAR Dy gy fa Xt 8 Fhinpi ORI 2 R 1) 3
SR ANZR 6 7N, £16E7R i &y fa %t 8 Fi ikl i
Y SRR 1Y) 2 W T Ak 3 25 SR, (ELAS TRDRHERH Y
AR R SR A R AR B 5 45 B R AR 1 R0
THAL AR — B, AR RNLT R 1) 24 R R e LT
T, ARk E] 84.35%F1 85.79%, WE T Tk
. M. AEZERT. BRRT. BB AT DDGS(P<0.05),
HiX 2 4 2 HE R 4 R R YA , b B2 R 1 2 UL

TR IGTE 75%LA | DDGS Y B R TR F W LR H
61.21%, BFMFHMM . LMk, Sk, B4
KoM, ST REE(P<0.05), TOMIFIAEA KM
FEFR M L0 R 76.40%F11 75.57%, 1A
G E M2 (P>0.05), TOHI T E LR LI LR
K 78.39%~95.35%, AELTE A IR R ML E N
20.68%~87.52%, ALAKIW T R IERR 0TI 1L RN
74.02%~85.10%, FE A5 Z ILFR LM LR 40.77%
~86.75% FMIFIZEMI) A E LR 69.26%F1 67.63%,
FARI0A 75 IR R LN 63.74%~80.89%, JE &b
THRILTR I TN E N 28.46%~80.70% , KL
FHRRF MR A 63.90%~82.18%, AF T 2 IR
12 UTE ALK 36.72%~81.40%., [N #5 b 28 JL ik 36
WIHAR R 41.90%, WEMARTAMR . a6k,
SR, MR TR B4 RITFT DDGS(P<0.05), i
IR FWIEAL AN 25.08%~57.82%, JE T B IR
R HR N 15.26%~59.38%.,

R6 LEEFRGEILEI 8 MIAR R EERMRIIHLE
Tab.6  Apparent digestibility of amino acids in tested feed ingredients of T. rubripes (%)

H IR FAREEY 23 SE0 EEg R M HHA K FOKIREE
Amino acid BFM WEM MBM SBM RSM CSM PNM 4 DDGS
JhER Thr  90.83+2.85¢ 80.33+3.23% 25.08+4.38% 79.06+3.31% 63.90+5.44% 65.18+4.04° 74.02+2.98%  44.00+5.65®
AR Val 93.06+2.49" 91.49+2.85% 45.02+4.69° 95.35+2.68¢ 68.39+4.03° 80.89+2.96°¢ 83.77+2.36%  71.32+1.89™
EAR Met  75.08+4.82% 75.99+2.33% 29.7943.44% 78.85+1.89° 78.07+0.90™ 63.74+4.10° 76.91+2.95% 24.81+1.59°
SEEB e 89.48+3.90° 84.8242.29% 39.14+3.73* 80.65+2.78% 66.18+1.19° 72.50+8.33% 75.43+4.46% 65.33+3.12°
ZEER Leu  88.58+1.79° 84.3244.20% 44.3743.65% 83.2243.54™ 68.5743.64° 71.54+4.51% 77.2643.16% 72.34+1.36°
JENERR Phe  91.01£3.63° 88.54+3.59° 56.78+3.05° 78.39+4.69° 75.40+5.58" 75.97+4.92° 78.67+1.02° 81.26+4.59"
AR Lys  93.28+0.81% 93.93+£1.08° 57.82+4.25% 89.72+2.53°°77.90+2.99° 71.41+3.99" 83.46+1.62%°% 79.54+3.80°
AR His  91.86£1.92° 90.05+1.97° 33.55+6.98* 80.5622.81% 82.1844.42™ 63.8542.34° 75.3943.42% 66.02+3.41°
KR Arg  90.42+330% 90.78+2.04' 44.53+3.93% 83.18+2.25% 79.23+2.85%175.95+1.78™ 85.10£2.95% 68.20+3.20
TR Tau  81.6242.66° 73.6124.24% 1526+1.09° 53.70+£3.11° 47.49+4.79° 57.1146.46™ 40.77£2.20°  56.95+4.86™
KAEHMR Asp  88.37+1.56° 82.68+5.04% 59.38+6.87" 87.52+3.25% 65.43+0.82% 80.70+4.61% 86.62+2.82¢  40.04+4.19°
25/ Ser 87.1242.89° 88.42+3.66° 38.56+4.95% 71.27+2.54% 81.40+4.00% 76.54+4.21% 81.77+2.57° 64.57+4.04°
AREME Glu  80.7124.46% 90.45+3.35° 52.24+3.47* 75.11+1.58" 77.8342.65™ 71.8243.80° 78.74+1.82% 69.87+4.47°
H&# Gly  7829+236° 89.01£3.40° 4524+1.04° 76.79+1.91¢ 60.42+3.89° 79.95+3.65¢ 75.0042.23% 61.49+3.91%
AR Ala  90.38+3.61% 92.53+2.53¢ 20.71+2.64° 83.50+1.94%976.85+3.62° 71.6646.52% 73.74+2.12°¢ 70.06+5.52°
e R Cys  73.26+0.80° 69.19+4.15° 33.24+4.40° 20.68+4.06° 66.01+1.49° 28.46+3.68° 61.66+2.40°  63.09+2.53°
AR Tyr  90.59+4.15% 79.79+4.30% 46.88+1.64° 75.31+4.05°944.47+439° 65.56+4.30" 86.75+2.40°  60.64+2.08%
Ji4lR2 Pro  66.1943.10™ 66.4143.41% 36.6043.65° 68.7443.90° 36.72+£3.02° 71.95£1.98° 63.54+3.12% 52.10+0.87"
WSS BEAA 893120257 86.54+1.16% 41.7140.62° 83.01+1.31% 73.28+1.49¢ 71.28+1.33% 79.23+1.51¢  63.34+3.75°
JESTFEITE NEAA 81.70+2.60° 81.40+1.03¢ 38.46:0.42° 68.53+2.32% 61.44+1.52° 68.21+2.42% 77.06+2.99% 60.19+1.14°
MR TAA  85.79+0.43° 8435+1.93° 41.90+£0.84° 76.404+2.24% 67.63+0.86™ 69.26+2.97° 75.67+1.30° 61.21£0.97°

Hm i RIE R m, BEmTRER. M
1M DDGS(P<0.05), Srfaky. =M AAEA K W
FHER(P>0.05), BRATAR . 4R M b 2R 1 T
RSN, LT 8E A D7 i %ok (A Ay | 20 Aot il oA 42

FEMR IR R BRAF RSN, LA MB T A &
WEREMHEAEREMTEMN, ELREER
(P>0.05); 2L J7 ffi X PR A9 1 28 R T A R AR 1L
AR BRI R AR, 0B8R lixt DDGS 4
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HER T AL I BRI
3 itig

AW FE AL 68 2R 7 i ) e X 4, SR AL
.Y 205 MAMNEFE R, FEREHBCHI 71, SR Cho
SE(1982)/y “EHE”, BIAT “70%KY Bl REHFT 30%
A DN ARDRFFRE” T i B S e AR}, X RRRRORIE T 4L
B ARy B P T R AR R AR AR R, SUORIE T I AR 1 i
ARk LT Ak 23 A 508 B 2 3 0 AR SR T Ak AR B
FLAE DL
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Apparent Digestibility Coefficients of Selected Feed Ingredients
for Juvenile Tiger Puffer (Takifugu rubripes)

WANG Jianxue'?, WEI Yuliang®, XU Houguo’, LIANG Mengqing®"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao  266071)

Abstract Apparent digestibility coefficients (ADCs) of dry matter, crude protein, crude lipid, gross
energy, phosphorus and amino acids in white fish meal, Peruvian red fish meal, meat and bone meal, corn
gluten meal, soybean meal, peanut meal, cottonseed meal, and rapeseed meal were determined for
juvenile tiger puffer (Takifugu rubripes) with initial mean body weight of 37.90 g. A reference diet and
test diets that consisted of a 70 : 30 mixture of the reference diet to test ingredient were used with 0.1%
Y,0;5 as an external indicator. White fish meal, Peruvian red fish meal and soybean meal had higher ADCs
of dry matter, dry matter ADCs ranged in 43.35%~70.54% among ingredients tested. Protein ADCs of
feed ingredients ranged in 50.91%~92.78%, meat and bone meal had significantly lower ADCs of protein
compared with that of white fish meal, Peruvian red fish meal, soybean meal, peanut meal, rapeseed meal
and distillers dried grains with solubles (DDGS) (P<0.05). Amino acid ADCs generally reflected protein
digestibility. ADCs of lipid were relatively high in the ingredients tested. Energy ADCs of feed
ingredients ranged in 30.58%~90.01%, white fish meal, Peruvian red fish meal, soybean meal and peanut
meal had significantly higher ADCs of energy (76.26%~90.01%). Phosphorus ADCs of feed ingredients
ranged in 9.13%~68.14%, white fish meal, Peruvian red fish meal had significantly higher ADCs of
phosphorus among ingredients tested. In conclusion, ADCs of dry matter, crude protein, crude lipid, gross
energy, phosphorus and amino acids in white fish meal, Peruvian red fish meal were higher, while ADCs
of dry matter, crude protein, crude lipid, gross energy, phosphorus and amino acids in meat and bone meal
and DDGS were lower compared with that other tested ingredient for tiger puffer. Soybean meal and
peanut meal had higher ADCs of protein and essential amino acids in plant protein ingredients. Resultant
digestibility data may provide useful information to commercial tiger puffer feed industry.
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