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AMPELERD, FENAOERHFERMTELE NI

? l_QI,Z,S, i}éégég],zﬁ, % #%1,2,3’ ;’?—]3 j’@lgﬁ’ é?—?lgj’ ﬁjhﬁ%ﬁ%l’zﬁ

(1. BRI ROAR MR A S IR GG A SO0, Bl 2013065 2. IR R ARV AAT HR A K™ Fh
FGHRE RSR R, Bl 2013065 3. EIHEIFERSE KR MR REER ARG, Bl 201306)

B OE: N TIRFAR R AR R Dy (9 i R T R (Micropterus salmoides ) *E A YERE FSBE A T AEST 4
PEREST LY A= AL T8 AR AL TG BE T B 52 , AESERIGRDEF 23 BRI 015,30 .45 160 TU/kg HYZEA: R
D, B SRR R Dy EiE5000 00 1370 1 3851 400 .1 415 FiI 1 430 1U/kg (955 R 5 RERDEL, 1) - 00 1A AR 5T
(14,19 £0.05) g BYRFRETO Ji o S5 RFH] PR AN R & 9 4E2E R Dy 35 5K 1 SR 6 Y 1
R A R A RDRE R K R AE T A8 S L A AR LU B R, B4 R Dy 22 B RRAROR 11 R
AR LL s B DR 4R 2K Dy S i ThiRg , R F SRS AE B HoRLIR 0 B RV £ 35 ok LA B L i o 75 1
SIS A PR 5T RLAR I LA 20 R 23 ) 35 i B 3 o R P a4 2R 3R Dy Wl LR
P iR O R PAE H BRE A A B A ) i A R ) ALE A AL RE ), B PR LTS TP AR AR
Bt 7 5 ML X g M R A DTS RE T B Gt P 4 A2 3R Dy S A T i 5tk o £ 1m0, e o
HEHEZR Dy FRTE 1370 ~ 1430 1U/kg I, % H R85 BAT G2 E AR R PRAP A BRI A

KB RDRRST; iR Dy K PUAAEST ;s UG

HESHES: S963.1 XEARERS: A
YR D AEAERAIUARIE W A AE K R T
ARG AT | SO BIL AR 1) S 8 AR G AR 4
SRR ) R EEER . AR
FAEMRIE RO ELE R D, BRIV A 45 A [ 1 ( 4
H:3R D) MBS ALEE (HEAE R Dy) i sh ik AL
FAAEYEE R Dy SR ZEA R Dy —Bteh 4k
A2 Dy S (7 - SR ) 28 5 A2 B R A i
K IRTIAE KR T 2B S, AN R IR 4k
ZESRROR, N S R AR Y HE A K D; AR B2
PR A B A R 8 A RSO PR TE LA
MY R D TR, B R B HESh P RE
ENEY PRI R D, HAERYEER D N5y
MR G LA AR L AR AL A 2 D AR
AR, A H BRI Z AL . XTI FL
Y 4EE R D, J0ig R PR BuE 2
SRR AR 2 E N MR 4E A R D 25/ H
(VBP) ¥z 2 JiFHE, 75 T R 40 i i 1o 25-2 4k

s HER: 2019-12-21 &[5 H #A: 2020-03-28

B AR B 25 (OH) Dy, FRER I RS iz 2= B I, 78
L-FRALHEAE T FRRAE Lo SRR, A2 AT A2 W)
YRS 1025 (OH), Dy 5 T MR h & A7 15
AL, J& 5 i 125 (OH), D, (1 FEEE e —
WHRILACMRIBTE R b AT 23—y i,
JHREFIRE DT EAR B R 4E R R Dy, L3P If
BA XM,

AT A 7 A W 7L 3 W K 7 Bl ke
YR D AR S B AE Ay AT
2, O AR DAY SR A AR 3R A 1]
25 AT 85 ( Oncorhynchus mykiss ) X 4k 2%
D (TR A 1 600 ~2 400 1U/kg ]} B 55 X
A ( letalurus punetaus) > 1 000" 5§ 250 TU/kg
KR 238 B 4 ( Oreochromis mossambicus ) '
3748 1U/kg kL. VIR 2 D BES 5
AR TRt 2 2 AR M A% AR i #9% | B i
WAEREART AR D A iAo 2K

ELWB : KW St 7T IR QT LT H (2019 BHE DR @1#7-001-29)
EE®ST: 2 m(1994—), F, BEBgeAE W55 1 K ShE SR SR . E-mail :735263216@ qq. com

BIEEE: #£554%4 , E-mail ; xmhua@ shou. edu. cn
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[i], 45 AR AR 3R D3 B R R A AR RIS AL RE T R ) 95

PR GE LR B BEAER . akBE s sE R
FTESiA B IS I [ & B 4EA R D, 105
WL R W ] MY E R N IT 48 AR, i BS
( Lateolabrax japonicus ) 41t % 4= & D, TR
iR 431.0 1U/kg Gk}, DUFFEZEAE 2R D, & A
VAR BRI, oK iR 2 444. 4 TU/ kg Tkt T
Ef g ARG F D, R R
3.1 ( Megalobrama amblycephala) , % ¥/ ¥ A
4R D, &8 AE 500 TU/kg DL ] RLB 1E Al
KB AELEAE R D B2 4E,500 ~ 1 000 TU/kg 7]
I R A K R AR T 5k, 1 000 ~ 2 000 TU/kg Hif
A FI T4 ey P K 5 A R RD AR R S M R R
2 000 ~4 000 TU/kg A3 F T4 e AR 45 5 M S 2 i
TR RS RE 7, 10 200 000 1U/ kg AU
FEARE S P e g | B0 I TR R L 1Y RE ) A AN AL
M), 17 EL T 24 B R i 1 4 23 ol — R B 1) 90
Pio XYL T AN 4EA: R D 17K & AL
AR Ay .26 RN B Fp 26 AN TRl T A BT 28 5, i 43
PR AS R 9IS H BT AS A

1 B fiy'i ( Micropterus salmoides ) J&—Fl i 7K
P MRS | Hy T3 0 A ) o | AR B PR i
/D N TR PR3 0 R R A Jo i 5 A5 AT
AR EROK IR ) EE A Z —. SR, 4
P TR R 11 PR 5 N L 5 AR O B 7R 3K
MR, X 5ERRGRENRAE R
oy CA TR A P A TE R R o

FETHEA R D X 3h ) Y H 2 AR BT R KO
(] 7K 7 Sl o0 HE ) 5 5K e 22 5, AN MEAR s e} v
A2 D 5 BRSO A AT RE 5 | kS A {4 2R B
HRERT RIS o PRI A BIF 5 24 P 30/ N 1 45 i 2
TENTFRGEAE R D XK H SR A K PR RE A5
AR IS AT AU RE ) DL S B gL BE T 1Y
SR, B AR S YR A R WIC 7 et ATC & ik
T A SR 1 BRIS HCHRE

U RPRS ik

L1 SEEefm#

ST RDRHAR B R 1 PR 0 SR R I
JHR M AR £k | SH L JOK SR R A0 A
SRR A6 I AT IR b R R R e 2T 4 R
S50 R DAy SECE 50 T f R e AR, £ B LR
SRAIERAN0(VDO) \15(VDIS) 30(VD30) 45(VD45)

F1 60 TU/kg(VD60) 44k % D, (£ 5 4500 000
1U/kg WYRDERAS IR 4522 R D, S0k ) , VDO S Xif
W, i TR R S IR 5% B R A 4E R &R D, il
e B AR R D, E R TR RS
W2 D, Frikk 13701 385 .1 4001 415
F11 430 TU/ kg, H4mDkH R 0, 423858 1 60
H B M e, 78 20 1R AT, H} iR B ) s A=
2 mm (UKL, 7E 50 C 4 R, (15K 5
FHRLT 10% , %5 F -20 CHRA. S e
SBT3 1,
F1 EMABERREFRKE(TYRERM)

Tab.1 Composition and nutrient levels of

control diet (DM basis) %
Ji 45 Ingredient VDO
[#75 J5L £} Inherent component' /% 98.50

AE VD, BYYELE R BRR
Vitamins premix without VD;?/%

9 R R R Minerals premix® /% 0.50

1.00

411 Total/ % 100. 00
E 377K Nutrient level

FL A H Crude protein/% 46.86
FLIEHT Crude lipid/% 12.33
JLAE Gross energy/ ( MJ/kg) 18.58
#iE 2 Dy &5 Vitamin Dy content/ (IU/kg) 1 370.00

T fe Y (MIZkg) = [P (g) x 23 640) + fig i (g) x
39539 J+ BAEB MY (g) x17 1541 ] x 10 =% 1. FEAFOR 5
JLHR A 45% , T 10% , 18 6% , FKEE 8 10% , o-TEH)
10% , faill 4% , KL BERR 3% , Kl 2% , 5 WE 1% ,
0.5% ,BEIR — 85 1% , =45 —42 0. 01% , F1# 1R 0.3% , ¥ f1
K34.69% UK 1% 5 2. 246 (1U 5 mg/kg TRDKL) - 4EE R
A,16 000 1U; 4E4: 2% Ky, 14.72; 4E4:% B, ,17.8; 442 B,,
48; % By ,29.52; 4L B, ,0.24; LK E,160; 4iE R
C(35% ) ,800; NHERNE,79.2; (ZIR%5,73.6; MR,6.4; EYEK,
0.64; LEE,320; S ALAET, 1500; L-P46%,100; 3. 2§ ( mg/kg
Tk 4 (CuS0,) 2.0 7(7nS0,) 3445 HE(MnSO, ) ,6.2;
B (FeS0,) ,21. 15 [ Ca(105),],1.63; i (NaySe0y) ,0. 185
4 (CoCly) ,0.24 ;5 :(MeSO, - H,0),52.7,

Notes: Gross energy ') (MJ/kg) = [ protein(g) x23 640 J + lipid
(g) x 39 539 J + NFE (g) x 17 154 J] x 107°; 1. Inherent
ingredients; 45% Skim fish meal, 10% soybean meal, 6% Dried
blood, 10% Corn powder, 10% «a-starch, 10% Fish oil, 3% Soy
lecithin, 2% Rapeseed oil, 1% Squid paste, 0. 5% Choline
chloride, 1% Ca( H,PO, ), , 0.01% Yttrium trioxide,, 0. 3% Taurine,
4.69% Zeolite powder and 1% microcrystalline cellulose; 2. Vitamin
premix without VD5 (IU or mg/kg dry diet) ; vitamin A, 16 000 1U;
vitamin K;, 14.72; thiamin, 17. 8; nbo flavine, 48; pyridoxine,
29.52; cyanocobalamine, 0. 24; tocopherol acetate, 160; ascorbic
acid (35% ), 800; niacinamide, 79. 2; calcium-D-pantothenate,
73.6; folic acid,6.4; biotin,0. 64 ; inositol,320; choline chloride,
1 500; L-carnitine, 100; 3. Mineral premix ( mg/kg dry diet) : Cu
(CuS0,),2.0; Zn(7ZnSO, ) ,34.4; Mn(MnSO,),6.2; Fe
(FeSO4),21.1; I[Ca(105),],1.63; Se(Na,Se0;),0.18; Co
(CoCly) ,0.24; Mg(MgS0, « H,0),52.7.
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1.2 KEXMHERFHEFER

S AR b VT OR A T T SR A A L AT
AE ST R ML I 0 T 00 S 18 R 1 R By
R TEKYEM (K x 58 x f =3 mx2 m x 1 m) 1
B 14 d, B SR B 45 R 3K 1 R A AR, TR G
SERTT UG HI R SR M IURAL BE 24 b, SRS PRk 145
fFfe AR P2 R 1 R [ (14,19 £0.05) g ],
TRHWE 4 DA (K x % x & =1.8 m x
0.7 mx0.8 m) , &AMF 40 R, 7758 A o
63 d, R REHRME 2 Y (8: 00,16 00) ,%f H %
MR RARFURE Y 2% ~3% |, FFORFFRE2H 2 TR $ IR
A, R 30 min 5 AR B A B9 5%
T M PRE IR IC %, SR 5 Ak U ) 22 i RP
AR, E IR TR KA K BT, K BT AR PR
HTE AR B R L R T 7. 0 mg/ Ly KR R
RITRHENRT 0.5 mg/L ;pH K 7.5 ~8.5;K
WA 23 ~26 C 5 WG oK B Et [ 2 7 d, &Rk
K &R S SRFE KRG 173 45
1.3 HRIRE

FEF LIS AT R 1 BT 24 h L
AL, 23 G A PO AR rh R F R 65 0 5 H I
R, FEALIE SRS R h P I 10 R fa, (i T
WP HRRI S AR BT, A, 9K )5 R ik
B, 354E 3 500 r/min F3# F BL.0 15 min, B B
FIEWCE T -20 COAE, TR S AL f5 b
(53T o S8 IR e #90 FE AR, Pk S PR R AT o
S RE T f , T 355 fa AR i T (4 48 B 5 RO £&
T EINUA Ve VR TR A KRS R R AE
FHTHRER (1 HLRE D7 LA R i 2 1 A 00 5 O
RN 2 ALK 23 RS W85 T
1.4 HIRERESLE

RO LIRS T , P25 2R [E] LA AR — 2L
AT R 3 AT B
AFAT 20 R, JF RS AR BER K AR B M IR
o JE7 R A R 7K R 2 240 T T L o D K R
M4 (Aeromonas hydrophila) , i1 B K A= sh ¥R
VP G o 3 AR FS %) A R T T A B R K
FR B LUK 5 x 107 cells/mL, #5453 100 g £ {4
RS 1.0 mL, If4811 0,12 .24 36 48 |
72 #1196 h () RIHIETR,
1.5 MEHEREAZE

TEHEAT 3 AR UL E I EAR TS i SR AR
S PEFIASIN 5 320 ME R 1k i il b, B 8 A P
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174 A I A I
15,1 WRHUE SRR il 2

SR GRPRL AL K 20 69 B - HEAH T4 1
T35 (GB/T 6435—1986) ;412K 11 5 & it - WLEG &
R (GB/T 6432—1994 ) LG i % 4t 8 0i7-H!
Fi ) LR A T 550 °C Ky Bei: (GB/
T 6438—1992) ; JJLJA FIEF Al A P 45 o 8« i S TR
B9 < 25 (GB/T 6436—2002 ) 5 JIL A IS M v
B ik 8 L (GB/T 6437—2002) .
1.5.2 AAb3BhRmmE

PEAAS bR R TR 50 A A 4 TR T 4R
HERI R S VEATIIAE
1.6 #EtRMtE

BIHEFRTE AT -

S, =100 x N,/ N, (1)
Wep =100 x (W, = W,) /W, (2)
Ser =100 x (InW, —InW,)) /t (3)
FCR:F/(W'I‘_WO) (4>
C, =100 xW,/L (5)
Vg =100 x W,/ W, (6)
H, =100 x W,/ W, (7)

P SONFETE A, %0 s Wop BT T AL, % 5 S N HF
ﬁfﬁifﬁ%y%/d; FCR j‘]’ﬁlﬂ'%ﬁ, CF j‘f’ﬂeﬂ%g,
g/em’ s Vo WNEIRLL, % s H R FFRLL, % 5 W,
VIR AR, g5 W, NEARIKTT G, g50 LI K
B, d; N, NEREEG Ny AV REGE Nk e
ity L AAREK, em; W, HNNERT R, g5 W, B
JHWE L, g5 W, RSB0 R AR T i, g5 W, o S 50
RKEFE,g s W, HERY SR, .
1.7 HESFKITEHH

SEES AR LAY £ PRifE2E (Mean £ SD) 3
7No SKH SPSS 17.0 B4Rt A7 FL R 2R 22
53 B ((One-way ANOVA) , #7352 i i 25, W] ]
Duncan’ s {172 H 22 7 B ETE LA, B3 7KF
P <0.05,

2 4k

2.1 #EZD, SEMAORGFERMERE . FE
RRRAHRZBHIR 00

132 2 nl A, Bl rp s A [ 35 i i 4 A
DNCIRDRTE 52 PR R e S ol o R
TR R TP <0. 05) fHZX A7 1% R BA B
M ( P>0.05), H# 3 fJLIE W, R AR



—

el g, A TR R A R Dy 5 EO R AR A AT A RE ) B R 97

FRYAEA R DO R RGBT HE R FIEAR LTS ORI REIATHARLE (P <0.05) o
WEVEFRW (P >0.05) A IM4EA R D, ] 5

x2 ARELERD, SEVAAOBHFER FEERAMRBNZN
Tab.2 Effect of dietary vitamin D, content on growth, survival rate and feed coefficient of largemouth bass
n=4
. - it Hy R ez == -y 2% i~ .
151 W R YA R HEE R R fri R
G Initial Y Final Y Mass gain Specific growth Survival Feed C <ion rat
roup nitial mass/ g nal mass/ g rate /% rate /(%/d) rate /% ee onversion rate
VDO 14.14 +0.08° 48.02 +1.69" 239.58 +12.94° 2.00 £0.06° 95.83 +1.44° 0.96 +0.05"
VD15 14.19 £0.07* 51.27 =1.16" 261.26 +6.92" 2.11 £0.03" 97.50 £2.50" 0.85 +£0.04"
VD30 14.22 +0.03*" 51.06 £0.81" 259.16 +6.30" 2.09 +0.03" 96.67 +1.44* 0.87 +£0.02°
VD45 14.21 £0.03*" 51.11 £2.06" 259.72 +14.36" 2.10£0.07" 95.83 +£5.20° 0.87 +£0.05*
VD60 14.19 £0.04° 52.60 +0.70" 270.67 £5.65" 2.15£0.02" 97.50 +2.50° 0.82 +0.02"

T [P EARAR R B RR 22 A B3 (P >0.05) , AR FRERR 22 5 35 (P <0.05)
Notes: In the same column, values with the same letter superscripts mean no significant difference (P > 0. 05), while with different letter
superscripts mean significant differences (P <0.05).

*3 ARELERD, FEWAOEHFRAERHTM

Tab.3 Effect of dietary vitamin D, content on the index of largemouth bass n =28

205 JIE 6 JUEA e JHFA

Group CF/(g/cm®) VSI/ % HI/%

VDO 2.29 +0.08° 7.30 £0.67° 1.43 £0.11°
VD15 2.37 £0.09 6.88 £0.51° 1.15 +£0.30*
VD30 2.36 £0.17° 6.52 £0.15* 0.90 +0. 06"
VD45 2.35 £0.06" 6.65 £0.48* 1.08 £0.06"
VD60 2.20 +0. 14 6.42 £0.11° 1.02 +0.08"

T FSVEE AR TR 253 A B3 (P >0.05) , AR THREFORZF B (P <0.05) .
Notes: In the same column, values with the same letter superscripts mean no significant difference (P > 0. 05), while with different letter
superscripts mean significant differences (P <0.05).

2.2 HEFR D, FEXKORLAR AR EERERT VDO(P <0.05) , H 52 BLZ i

HiZE 4 nJ AL R R OR R 4EAE R Dy S pOBEG R P ARIZEAE R DR UL E A

FRWR D BETILA P PSR S A e R S RUIR I R 2 K o s A R
D, kPl 1 400 10/ kg B, LA IO ES MIBES (P >0.05),

x4 ANRELEERD, RENAOREFA AL

Tab.4 Effect of dietary vitamin D, on the muscle composition of largemouth bass n=4
) KGy L Yix AN MR 5 W
Group Moisture/ % Ash/ % Crude protein/% Crude lipid/% Calcium/(mg/g)  Phosphorus/(mg/g)
VDO 78.75 £0.19* 6.11 £0.49° 83.98 £1.92* 5.61 £1.13" 5.50 £0.42* 8.35 +£0.47°
VD15 78.30 +0.28" 5.93 £0.26" 85.25 +1.33* 5.08 £0.21* 5.72 £0.91* 8.49 £0.63*
VD30 77.77 0. 88" 6.36 £0.31° 84.90 +1.32° 5.79 £0.54* 7.96 +1.08" 10.26 +0.22"
VD45 78.42 £0.74° 6.13 £0.40°" 85.23 £0.36" 6.35+0.11°% 10.46 £0.35° 10.92 +0.03"
VD60 78.24 £0.53" 5.85 +£0.55° 85.54 £0.93* 6.60 £0.91" 11.34 +£0.95¢ 10.73 0. 66"

TE AR TEIRAE AT N IUSE AR T 250 [R5 B AR Al 1) 2 5 R R 2 5 R 3% (P >0.05) , AR FRRRER B EH (P <
0.05) .

Notes: Moisture was measured on wet basis, and other parameters were measured on dry basis; In the same column, values with the same letter
superscripts mean no significant difference( P >0.05) , while with different letter superscripts mean significant differences (P <0.05).

2.3 #EZD, NAORGEHEHERKRIME  (P<0.05), FEHFFERPLEAER DG RTH,

BEENZE R R ME B R ORI 0 S R 1 5 S S 3
HIZE S Al A0, TRk oA [R) 4 2R 3R Dgé‘%ﬁ% s, HAE4EAE R Dy il (VD60 4H) kg
CAIPNIREREY k< ok 0/ I ey F T VDO 41,P <0.05,
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RS AREERD, AENAOBHERBHERSMSHISNMN
Tab.5 Effect of dietary vitamin D, on crude ash and calcium and phosphorus
contents in vertebrae of largemouth bass n=4

205 RSy 15 W

Group Ash/% Calcium/ (mg /g) Phosphorus/ (mg/g)

VDO 36.33 £0.26° 108.70 +£0.36" 29.96 +1.59*

VD15 36.82 £1.31° 112.06 £0.40" 32.69 +2.87%

VD30 38.25 +0.60% 117.06 £0. 65" 35.47 +0.74"

VD45 39.54 +0.56" 118.86 £2.57" 41.02 +3.38°¢

VD60 40.65 £0.81° 132.13 +£2.40° 41.71 £2.85°¢

: [AIBVEEE B b Rl FRER R 22 AN 3 (P >0.05) , AR PR 22 57 B3 (P <0.05) .
Notes, In the same column, values with the same letter superscripts mean no significant difference (P > 0. 05), while with different letter

superscripts mean significant differences (P <0.05).

2.4 HEFRD, FEXKORLARTAEINRERIME M A PUAALRE S (P <0.05) 5 SRR,
MR 6 Al IR IN4EE K Dy AT LA E R R IRETIFAE iy 8 & R 48R R D; i
ORI PRy P S R SR A i A 0 A R g i s (P <0..05) .

F6 EMEEERED, SEXMNAOBFFRERELINEENZME
Tab.6 Effect of dietary vitamin D, on antioxidant function of liver of largemouth bass n=4
215 R AL A FUE=Risel [ BAfEe
Group T-SOD/(U/mg) CAT/(U/mg) MDA/ ( nmol/mg) T-AOC/(U/mg)
VDO 141.18 +1.05° 16.02 +1.38° 1.08 +0. 12° 1.51 £0.12°
VD15 156.96 +3.69" 22.57 +1.17° 1.53 +0.10° 2.15 £0.15°
VD30 159.47 +2.77° 21.27 0. 16" 1.74 +0.03" 2.90 £0.16°
VD45 167.90 +2.51° 21.55 +1.20" 1.61 +0.13" 2.62 +0.02¢
VD60 166. 80 +4.93¢ 21.65 +1.82° 2.18 +0.22°¢ 1.79 +0.13°

T SRS LRI TR 2 A B3 (P >0.05) , AR FREFROR 25+ B3 (P <0.05) 6
Notes: In the same column, values with the same letter superscripts mean no significant difference (P > 0. 05), while with different letter

superscripts mean significant differences (P <0.05).

2.5 HAEED, FEN KOG MFEMLIEIR  SOD A T-AOC {F J) B3 % F VDO 4{(P <0.05)
R $5&E8 N SR, g AR 22 D AT LR R R 2 R A
HIR 7 AL BEE AR Dy BN R Fhm,  RE R 65 1003 v 4 5% i (AST) 36 ) (P <
R LR A it 3 P S AL B AL (T-SOD) 3 0.05) . Im%5 & F & b G ek b 4E A R Dy &
J1 G EACE G (CAT) 36 M B (MDA) & ST s m e, Mkt b 4 24E 2 D, KF i
EISET PR AT PR A B R AR A, 1400 TU/ kg B I 8% 1% 02 35 5 T VDO 41 (P <
BPTEALRE J) (T-AOC) F A B 2| (ALT) 3 0.05),
JIERISE T = P REALE T S . VDo 41

®7 ABHEER D, AENKORLMEENIERHZID

Tab.7 Effect of dietary vitamin D; on serum biochemical parameters of largemouth bass n=4
2H 31 Group VDO VD15 VD30 VD45 VD60

S AL AL T-SOD/ (U/mL) 186.24 +3.79"  194.65 +3.23° 157.32 +4.86" 204.45 £3.421 192.92 £3.64°
AL A CAT/ (U/mL) 23.74 £2.71*  32.61 £0.38>  28.39+1.82" 29.43+0.10"  24.48 +2.30°
% MDA/ (nmol/mL) 18.64 £0.56°  21.14 £0.50°  18.77 +0.50* 21.67 +£1.12°  16.18 +0.43"
MprEfbEE S T-A0C/ (U/mL) 5.84 £0.14% 8.59 +0.96" 6.21 +0.07° 5.63 £0.26° 9.04 +0.07"
ARGl AST/ (U/mL) 9.83 +0.49¢ 5.21 £0.25" 4.59+£0.58"  4.36+0.72°>  3.97 £0.38"
2P E ALT/ (U/mL) 2.71 £0.84° 2.72 +0.33" 6.09 +1.98" 1.21 +0.04? 1.57 +0.11°
#E Ca* /( mmol/L) 3.57£0.04®  3.53 +0.05° 3.830.18™  3.94 £0.18° 3.95 £0.09°

T AT AR R FREROR 25 A B35 (P >0.05) AR PR 22 57 35 (P <0.05) .
Notes: In the same row, values with the same letter superscripts mean no significant difference (P >0.05) , while with different letter superscripts

mean significant differences (P <0.05).
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14 7
2.6 HEERED, EEMAKOBRHHBLENN
=)

F L 1 ] R0 R T M 7 J e R K A B TR
JEHY 12 h FFLR I BIAE TS, 7 12 ~ 48 h PIBET- R
BE BT 72 h TS MR 4 d Py,
WL 2 D, (i gl = B sET- R 1 B 1IK
T VDO (P <0.05) .,

90 —VD0-+-VD15 ——VD30 VD45 - --VD60

RIFFETo %
Cumulative mortality rate/%
S
S

0 12 24 36 48 72 9%
WA Time/h

* [RELFBFH(P<0.05, n=3),
* representing a significant difference (P <0.05, n=3).

1 EARETWRITETE
Fig.1 Cumulative mortality from
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Effects of dietary vitamin D, on the growth and antioxidant capacity of
largemouth bass ( Micropterus salmoides )

LI Xiang"*?, HUA Xueming'*?, WEI Xiang'**, GUO Xu'*?, LI Ningyu'?*?, YAO Jingting'*”

(1. Centre for Research on Environmental Ecology and Fish Nutrition , Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghat 201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and
Rural Affairs, Shanghai Ocean University, Shanghai 201306, China; 3. National Demonstration Center for Experimental
Fisheries Science Education, Shanghai Ocean University, Shanghai 201306 ,China)

Abstract; In order to explore the effects of vitamin D, content in the feed on growth performance, calcium and
phosphorus metabolism, liver antioxidant capacity, serum biochemical indexes and anti-infection ability of
largemouth bass, Micropterus salmoides, 0 IU/kg, 15 1U/kg, 30 1U/kg, 45 1U/kg and 60 IU/kg vitamin D,
were added to the basic feed respectively. Five kinds of isonitrogenous and isoenergetic experimental diets
feeds with vitamin D, contents of 1 370 IU/kg, 1 385 IU/kg, 1 400 IU/kg, 1 415 IU/kg and 1 430 IU/kg
were set up. The largemouth bass with an initial body mass of (14.19 £0.05) g was reared for nine weeks.
The results showed that different levels of vitamin D, in the feed significantly affected the mass gain rate,
specific growth rate and feed conversion rate of largemouth bass, but had no significant effect on survival rate ,
condition factor and viscera ratio. The addition of vitamin D, significantly reduced the liver to body ratio of
largemouth bass. With the increase of vitamin D, content in the feed, the contents of crude ash, calcium and
phosphorus and serum calcium ions in the spine of largemouth bass increased. However, there was no
significant effect on the content of crude protein, crude fat, crude ash and moisture in the muscle. The total
superoxide dismutase activity, catalase activity and total antioxidant activity in the liver of largemouth bass
were significantly increased by the addition of vitamin D, in the feed, and the activity of transaminase in the
serum was significantly decreased. The anti-infection ability of the body to Aeromonas hydrophila was also
enhanced with the increase of vitamin D, content in the feed. All the results indicated that dietary vitamin D,
between 1 370 TU/kg and 1 430 TU/kg could improve growth and health of largemouth bass.

Key words: largemouth bass; vitamin D;; growth; antioxidant capacity; anti-infection
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