XEHS: 1000-0615(2020)05-0836-09

BRRENFTORBEEEKME. FER. ZEXK
MEMNEENRIF N

wmEA, | BT, FEAX%, K #, Z A’
(1. PR RSB0, KA EISEEE T HE ME LR =,
KPR ER TR E SR E, HK  402460;

2. iE KSR e, HIK  400715)

IR 2R, 2020, 44(5): 836—844

& iz -
2l s 2 ¢ T w
JOURNAL OF FISHERIES OF CHINA ‘

Science Press

DOI: 10.11964/jfc.20190511780

WE: SRR IAREEIATHF OB EE E KL, KAKRKEEIHTNY
W5 DLSA0 R G B EY ST 1R IE & R B (10.5420.0)g]h LI xt &, HALL K64, F4
INELE, BNELEI0R. 2 EREE R AT H0.67. 2.96. 583, 9.05. 11.58%123.42
mg/kgiy 6FF R SR LAk, FAMMES6d, FRE T, FUORBEKEES
(WGR). 4 £ K £ (SGR)A B & A i s X (PER)H A # 7 R n K- F 5 BT E e #
B, HHESI mgkg K E T AEREFGTHAA;, AHARFCRELREAELY,
583mgkgd A B RMEE FRTHAL,;, RERT L EF D LR & 8 KIEFESR). K
HHMHSDFEAEEH(VSD; RERXRALREF I ha 2 MEH4E, EXAMEE S
v KRpfEArEELNE R . HEEZEZN R EMA AN ZEZATHE InT
F&; A EIED-o- & & A A B (DAAO)E P #£5.83 mg/kg 4l it ik 2| &k & . MIF AW B
LYZD)R A AN ABCATEEH MR EZ A MATHRETEAAGER TN T LA
B, F_BMDAAL BN M EZANMATHEGTEARKEREN R LES. KA
REZFIARMEGEFORBEAMARNBMARE, Rt r A At s, R#H
EK. KAEEZR, FOREEMEZF AT N 532~5.89 mg/kg,

XBIA: FOHMEe; BEE;, KM, RAR; #%; HAED

FESES:S963.73°1 HAFRERD: A
W08 B (YA R By) & — M BJG K I 1 4k A4 WEHER RN, FWaiYENEAR . i5 T

R, EMEMEREFSREPHAEZME.
FUHEE 300 B3R HA%H IR (FMIN) I B 58 IR 2 08
THHTR(FAD), EATTE A N 3 EAE D BE IR
SUBE R T A A UG L A IDEH IR TR 4 4
O3 W B B R , HETEPLAR T 2 R AL
— IR JESONE, e ISR A B R R = ] 1 2
BT R R, SRR TAH RS 5
EHEAS G REREAM, AN
BE . FEAR R | S I R B SE R ST A B I A
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Xof MR A0 0 1 0, 3R 1) 72 b ke di AR Y, B
T, Bl = b E ) a2 — 2 B AR
FIAE R et A AE IR, BEJE (Salmo) i it = ¥ 5%
RBuF, ARKZE, HEEE. AN, ik
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BWENT R« 5P LA 5 AT USHE T R (este2013jcyjA80033);  20154F Pl B K 2 AR 4

BIE1EE: M%, E-mail: xiangx@126.com

http://www.scxuebao.cn

o E K= % 2 J»  sponsored by China Society of Fisheries


http://www.scxuebao.cn

53 AR, & B E NS O RUE A A IERR . AUk S R RE T B R 837

AR VRN B AP S I AEAE L, SRTT, Woodward!”
T U1 6 4y £ 5 = A0 R S0 b IR OR K BLLL L E
AR, ARGy o = 8% 0 2 H R ™ Y R R
h RGOSR A S AL TR AYIE I . Dupree™ & i
BE 35 SR i (Tetalurus punetaus) Bt Z ¥ 8% 2R 23 H
BRI K P 4 P B . Murai S UBF SR HGE A%
R M B = A2 T BORE A R AR KGR 52 RN A
KARRT . B R sl 2 e AR 5 R0 2 Fh
XK. EKNE., BE. BHEAEFEVNIKR,
Hal, #2138 E X (Cyprinus carpio)™, W fi>'11
I 22 %kt (Oreochromis mossambicus X O.
niloticus)!"' . BE i LR fE & (Lateolabrax
japonicus)!' | FEHWM (Carassius auratus
gibelio)!" . F A 7 (Scortum barcoo)!' &5 HYHE M) K
Ho A 3 7 R A A OGBS

3% 0 24§ £ (Schizothorax prenanti)i= 1L |-
e B AV KM 2k, DL R BOOR 58 25k, UL
WERFtE, SREEENRFMAIE, HAETx
THHMEMAERAT . RIS HATHRD
A — RN AL B A A R S
NE AR YERE . RA L. R K Pi Ak
M2, LARh 58 A58 35 57 1 4 E 0 1 E 5722 5
B, Sy TC A R v A 5 1 S 0 2 AR R R
BF AN BE G R LS K

1 MEHSIE

L1 SERHH

SCUS 5T 0 24 fa g [ )] gk i v oK i
Y, dHAERE . K600k, s H
4% EEKIHGEEE A, LRHZERY
B g A A RAE, HA RO 5 19 T
TN 98%(LA C7H 0N, O i) o

1.2 SEEEMRRY

DA 25 11 (JC 4t A 2% ) F0 Y AR A i B2
W, A AR S APE AR TR, a-VE R ALK TE
W AE R B IR B TEAS & A% 8 3R 5% 1 248 f0 L il
TBHEC 75, AESEAR R AR s mo. 3.0 6. 9.
12, 24 mg/kgi £, FCAROF SR EFRE(FEH K
T 38.62%, HEE 15.57 MI/kg) Wy S5 w6k, Bt
AIFEB 40 H 0 . HECTERFRE, BEHOR
JEEERS )G, InE K, HEmE/NLR
BLOR-22, AR TE IR T IC 3 & S ML BRZA w1l
BT mm A FORL AR, T 20 °CA T T % B

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

e M fME, 6 Fhtiimel bl R &0
H40.67. 2.96. 5.83. 9.05. 11.58FI123.42 mg/kg.
FER DR 5 M SR U LR 1

x1 EMARESREFES 22T EA)
Tab.1 Composition and nutrient level of foundation
diets(air-dry basis)
J5RE AT E /%

ingredient air-dry weight
F&HLE  casein 34
B gelatin 7
Wik dextrin 9
a-YEH  a-starch 15
TKUER  maize starch 12
fah  fish oil 4
K& soybean oil 4
F4Z  cellulose 10

HeAE R TREH R A VB, vitamin premix(no VB,) 1
WY TEEE  mineral premix 1
PR =24 Ca(H,POy), 2
SALAERE  choline chloride 1

EFRA> nutrition composition

fE®/(MJ/kg)  energy 15.57
JK53/%  moisture 10.42
/%  crude protein 38.62
HLHERI/%  crude lipid 8.51
MK 5/%  crude ash 5.26

L TURRNEL kg HARIEALI4EAE K, VA 30 000 TU, VC 200
mg, VD525 000 IU, VE 600 mg, VK 100 mg, VB, 5 mg, &
100 mg, ¥Z#&45120 mg, VB¢ 40 mg, VB, 0.2 mg, 4¥E 7 mg,
M2 20 mg, WUEF 250 mg. 2. FHURA AR kg AR AL AR 7T
%, FeSO4 7H,0 121.83 mg, CuSO,4 5H,0 7.20 mg, MnSO, H,O
5.16 mg, ZnSO4 7H,0 15.56 mg, KI 6.58 mg, NaSeO;2.10 mg
Notes: 1. the premix provides vitamin for a kilogram of diets, VA 30 000
IU, VC 200 mg, VD5 25 000 IU, VE 600 mg, VK 100 mg, VB, 5 mg,
nicotinic acid 100 mg, calcium pantothenate 1 20 mg, VB4 40 mg, VB,
0.2 mg, biotin 7 mg, folic acid 20 mg, inositol 250 mg. 2. the premix
provides mineral for a kilogram of diets, FeSO4-7H,O 121.83 mg,
CuSO,-5H,0 7.20 mg, MnSO4-H,0 5.16 mg, ZnSO,-7H,0 15.56 mg,
KI 6.58 mg, NaSeO; 2.10 mg

1.3 LIt

#7852 B ik 3t 67 P 32 Al A R (TG A
F)EFRT dfE, BERICH GO 157 1 AL f5405%
A5 1 (10.54+0.01)g], BEHLT RS20, &
I XA SN, B LR dliE3E
2, BAERBH30RE M, LIER AL
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838 KopE o R 44 45

FT 18 /KM (K x FE x =150 cmx 100 cmx50
em) 1o 43 5 4 MEAS [R) % 8 R KO I 52 56 R
FEPA T 356 do ST ], R oK S A 5
1Y 3%~5% (R 38 55 2415 £ 0 450 2 17 00 R 4 19
B R Bk, AR K08:00, 13:00, 17:004854%
MELR . PSR A sl G, WERM, T
JEFRE ; LI IR OR R IO K, 45 SE IR K R B
KI5t F30%. 5250 1 (8] - 247K i Ry 15~
20 °C, RfFER T6.0mg/L, pHHNT.0~7.5, AA
FRAVF0.10mgL, WAKRRELA & =L T0.01 mglL.

1.4 HmXE

S SRS X St LR 24 h, XA SCER 4
BT, FREE . AR SIAE A LR 2 TR AL 102
FFHOZE A, F50 mg/LAMS-222 W REE, 43
S e HAR K AA T B e, ISR LR fa it A B
A, AR T-20°CPKAH ., FI T2 FL AR AR
Ao HASE S 1 mLJG I T 5 48\ ik 2
KU, #57 Z 1.5 mLIEPSS TP JEE.0:(3 000
r/min)10 minJ&, 438 I, ERE RS
A 80 CCUKFEIRAE . T 8 bn Kbtk
FEPR I AT, FREE B A SR SR g, 4
B9 A RN R TR, T SR 5K
JF AR i K5 B I B S i b, [m] B8 JH IR O A
AP R S R B 80 CCUKAR A7, T Il s iF
JEIE A B R B B IR E D-o- 2 B A A 1

15 $EFRNE

A KB AR IR AR 6 ) 2 AR A I 2 1Y %K
Pt B S50 fa (1Y) 1% % (weight gain rate, WGR) |
I 78 A2 K K (specific growth rate, SGR). # 4 %%
3 (protein efficiency ratio, PER). 7k} & 1 (feed
conversion ratio, FCR). A& & (condition factor,
CF). HFA+E % (hepatosomatic index, HSI), FEiA&$E
#((viscerosomatic index, VSI), M5 L1112 58 1
e T LT 5E B 2R (survival rate, SR). TR

HHA(WGR, %)=(W, W)/ Wyx100%

F5 58 4 K (SGR, %/d)=(InW~InW,)/tx100%

T 1 TR (PER, Y%)=(W,~W)/FxPx100%

T B 22 BU(FCR)=F/(W~W,)

J.% % (SR, %)=N,/N;x100%

JE 35 B2 (CF, g/em®)=W,/L**x100

AR $E K (HST, %)y=W,/W,x100%

JIEAAHE E (ST, %)=W,/W,x100%
K, Woo W35 2k 55 56 t0 1 4] IR 4 5T 5 FH 2%
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KK (g); FRHMEHEA R (g); PHFRHEE
FIB 2 5 (%) s LR (em); W o 00K T 5T &
(8), WA MIERT (g)e Ny NI S50 TT
YR AN R SE a0 fa i R A SR KA ()

LB TR AR R
FH105 °CHETF 3 2, HLER (& & R YLK E A
P e, R RE DT iR R IOk I, M
T3 S5 8 R FH 550 CCRIBE M 5E

JHF g A A% 8 22 DR A E 2 2% Callmer 45
()75 350 % 5 B IED-o- 20 35 S fL il (DA AO) T 1
K A B R AE W TR 5 B AR50 £ 5E o

FEAF AR R A BACIEATRE LT
WHEE(LYZ) . @BEYE AL (SOD) ., it %k
S (CAT) K N B (MDA) & 1 5% FH g 5t g ik
Y T ARBIE G T 3R] D

1.6 HIEHI

JIT A B H SR FH B R J5 22 47 BT (One-Way
ANOVA)HAT /30T, #7225 5k 3 (P<0.05), ik
TDuncanfC £ T . S0 80 DL Y (E 45 1
22 (mean+SD)E /R o /B LIAZ B E RN N A
A (x), 1 ZAESGR, FCR, PERKXDAAO
HME RS & (y), @ ad P74k (Broken-line analysis)
B 2 57 1 4 f A% B R W FGE 7 oK i

2 4R

21 HBEZEMNFORESEEKMENTZE

RN 57 O R oA KR RE R i B 3, Bl
ERZBERIIMACE RIS, 550 248 4 WGR
SGR. PER¥ R EEMHES, JF7E5.83 mg/ked
KB B (W o 4T72.17% . 3.11%/dF1184.38%)
(P<0.05), 4354 %F FE4H(0.67 mg/kgdl )R &
147.18%. 62.83%7H147.20% (P<0.05), [t ik %
MK 380, FCRAYAS fk & # 5 WGR |
SGR. PERMZEMLAH L, Y BRI IAKF-H
5.83 mg/kglif, FCRik EHAKMH(1.39)(P<0.05), %%
X BT REAIR T 32.20%. WS A% 8 R W] 8 25 4 v 5
FI 20 i TG %, HAERZ B RIS INK T 95.83
me/kg B, 15 11.58 mg/kg# 2% 5 A W% 4k
(P>0.05), &M T HAKLHL(P<0.05), K
B RS KRy, SE8e A HST, VSIH
CFYRE L E B TREmas . H¥ERE
ZURINIK K T5.83 mg/ke5 (192 A 12 (P>0.05),
{H B 5 5 T0.67H12.96 mg/kgH (P<0.05)(#£2).
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Tab. 2 Effects of dietary riboflavin content on growth performance, feed efficiency rate and

body profile indices of S. prenanti

W HR Y E/(mg/kg) riboflavin content

|

items 0.67 2.96 5.83 9.05 11.58 23.42
Ytk /g 1BW 10.56+0.02 10.57+0.03 10.53+0.02 10.510.02 10.53£0.02 10.53+0.03
KAkFiE/g FBW 30.72+0.23" 43.69+0.51° 60.23+1.12° 53.86+0.34" 50.37+1.4 48.5+0.54°
HER/% WGR 191.02+1.69° 313.52+5.35° 472.17£10.69°  412.45+4.11° 378.19£13.76®  360.57+5.5°
FrEEKE/(%/d) SGR 1.91+0.01° 2.53+0.02° 3.11+0.03° 2.92+0.01¢ 2.79+0.05% 2.7340.02¢
TR RH FCR 2.05+0.04° 1.78+0.02° 1.39+0.02" 1.49+0.01° 1.53+0.03 1.88+0.04¢
HAR#%/% PER 125.25+2.47° 144.21+1.65° 184.38+3.07° 171.93+1.33¢ 167.15+2.83¢ 136.4+3.14°
IEE%/% SR 95.33+0.19* 98.13+0.22° 99.10+0.13° 98.12+0.49° 99.03+0.33° 97.18+0.32°
It %% HSI 1.06+0.03" 1.23+0.03" 1.42+0.05° 1.3740.05°¢ 1.38+0.03° 1.330.03°
PEARTESU% VST 1.85+0.62" 2.09+0.06" 3.25£0.07° 3.13£0.04° 3.04+0.04° 3.07+0.04°
AES# EE /(g/cm®)  CF 1.41+0.04° 1.5+0.01° 1.59+0.03° 1.56+0.02° 1.52+0.03° 1.54+0.04°

W FBBRARNG F RN 2 7 B35 (P<0.05), T

Notes: in the same row, different small letter superscripts mean significant differences (P<0.05), the same below

i I AT 2R AR B Z3 AT 5 1 488 f1 U SGR . FCR
PER S5 At B AR} i 3 3R WS K. 5% 4
1 3R A 5 AE SGRIGH AL} 1) 4% 55 28 VR i K F- 4 5.32
mg/kg (& 1); 55 1 2408 10 35 15 B £ FCRIH 4 R
M R IR F 4589 mg/kg(K12); 7% 246
A e A PERIS 1) 6} 1) A% #5 IS K 74 5.85
mg/kg(E13). P 2 55 1241 fSGR. FCR.,
PER 1 f5 A% 88 2R VS I 7KF- 1V 24 5.32~5.89 mg/kg.

22 BEHENFTORBESEERDFNT

S 0 4 O R 1D B i S IR S TS
R 1 A8 A B #(P<0.05),  EL7E5.83 mg/kgH 1k 5] i

3.5
§ 3.0 7 .
s 25 »,=—0.018 3x+3.115 5
Mo 20 R=0.8337
NEC) »=0.231|3x+1.787 3

x 1.5 -
o R=0.996 |4
1 1.0
£ 05 ¥=5.32 mg/kg
0
5 10 15 20 25

T ZI KT (mg/kg)
riboflavin addition level

B1 FORBEHEEKESERRAR
WK EHI X R
Fig.1 Relationship between S. prenanti specific growth
rate and riboflavin addition level
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B, RN PRI T32.51%, WE T HASIE
ZH(P<0.05), TPk A% B 2R U K P 55 0 2L
A E . Ko LKA 5 AN B 2
(P>0.05), (HIEAZ B R U INIKF-45.83 mg/kght,
S 5G feoH AR A B e (P>0.05)(3)
23 BRERMNFORKEFREZERIR
£ X DAAOE MR

Bl & % R IR e, 7o e M
R IR A% 35 R TR B X DAA O P 35 5 9 |- 7t
JEARE AR (e 4) . S £ T R INEAX B R

DU TERZ B R TR INK PR T11.58 mg/kgla 25 57
25
y,=—0.128 2x+2.144 4
R=0.9992 1,=0.027 8x+1.226 3
2.0 R=0.998 2
B s
E 510
0.5 x=5.89 mg/kg
0

5 1o 1520023
BRI IACT (k)

riboflavin addition level

B2 FORBEANRRSEAESR
IWIRKFER KR
Fig.2 Relationship between S. prenanti feed conversion

ratio and riboflavin addition level
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840 KorE ¥R

44 %

200
180
e 160
;@ 140
& 120 |*_ ,=—2.648 8x+198.000 0
=11.565 (x+114.810 0
B2 100 [ogenal R=0.997 0
I
y 60
&l 40
20 x=5.85 mg/kg
0 -
5 10 15 20 25
T UK T /(mg/kg)

riboflavin addition level

3 FORBEEARYESHREER
IWMKFER KR
Fig. 3 Relationship between S. prenanti protein

efficiency ratio and riboflavin addition level

AN (P>0.05), {HE & & T HAK LKA (P<
0.05). DAAOIH MR B R BN INKF- K T°5.83 me/kg
& 25 AR B E(P>0.05), 1H% 35 T x4
2.96 mg/kgl (P<0.05), LA5%F 1024 1 A DAAOTE
PER RS bR, T Pr R A AT T S R
RKTF-Z IR FR . HH )7 & hy=0.490 2(x—
5.833 3)+5.897 8(R=0.997 9), &% K IRMKF
495.83 mg/kglhf, FF 111240 18 1 [ I DA A O
R (K 4),

24 BREESENFORBEERAUENRK
FERR M REERNZE

W % B R IS IR R, 5T H AR £

LYZ K CATIf M ¥ 2 e T8 5 fooe iy A2 fb ka2
LYZIGPETES.83 mg/kgdH A e, HAEMER
IINIK - K F5.83 mg/kg i TG ik 3 22 5 (P>0.05),
{H 5 255 F0.67~2.96 mg/kgH (P<0.05), CATIH M
MI7E9.05 mg/kgZH L B fe iy, *F5.83 mg/kgl
11.56~23.42 mg/kgZl ¥ 70 B & 25 % (P>0.05), 1M
15 T0.67~2.96 mg/kgH (P<0.05), 3L i1 SODYE
PRI B 5 4% 5 R IS K i B S i 2 T S
FEAR A fb ke $5 . H 78 5.83 mg/kgdl ik 3 e i
Bk 59.05 mg/kgd] 22 7 A B3 (P>0.05)4h, WEH
FHAK LI (P<0.05). L5 4 117 MDA &
U i A% v 2R S K P 1 B v A S AR S R E Y
AL, TERE R INKT K T5.83 mg/kght
25N E(P>0.05), {HEFMLT0.67~2.96 mg/kg
2H (P<0.05) (#5).

3 iR
30 REENFORESE KRN

BHERRZ SFHOaL BRI =
it , Takeuchi®FUUL L, RO RGE= RN
WMERDEMTEERBMA, IFMEZER
W RIS E R S, Halver 'k A% 1 R
o= R EE KRG AR ANR . kAR
RIEL % . WoodwardPW& A & BT 6% {4 (5 25 4k,
HWMEE ARG ARG, R,
W0 R B = W55 0 R i DR AL R

x3 ANTRERSENFORBEEERSHFM

Tab.3  Effects of dietary riboflavin content on body composition of S. prenanti %
i g PR & &/(mg/kg) riboflavin content
items 0.67 2.96 5.83 9.05 11.58 23.42
/K4>  moisture 72.27+0.31 72.69+0.22 72.95+0.21 72.73+0.24 72.67+0.38 73.03+0.2°
FI#E  crude protein 17.58+0.25 17.49+0.45 18.130.34 17.70+0.36 17.33+0.36 17.68+0.54
MW crude lipid 7.66+0.07° 8.50+0.24" 10.15+0.36° 9.17+0.11¢ 8.9+0.08% 8.12+0.14"
HIA ) crude ash 2.49+0.12 2.32+0.11 2.49+0.05 2.31£0.1 2.35£0.11 2.49+0.09

R4 FEARRMAEBRERKENFORBEEFRETZER S ERDAAOHIE

Tab.4 Effects of dietary riboflavin content on hepatopancreas D-amino acid

oxidase and riboflavin content in liver of S. prenanti

BiH B E & #/(mg/kg) riboflavin content

items 0.67 2.96 5.83 9.05 11.58 23.42
VB,/(ng/g) 0.62£0.03" 0.74+0.03® 0.780.03" 0.95:0.06° 1.18+0.05¢ 1.22+0.03¢
DAAO/(UJg prot) 3.46+0.08* 4.730.3" 6.00£0.53° 5.930.34" 5.7+0.42° 5.9540.25°

http://www.scxuebao.cn
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2.7
556 — .
5% 5 7=0.490 2 (x—5.833 3)+5.897 8
Hzoy R=0.9979
W = M x>5.833 3 i, x5.833 3=0
o83 when x>5.833 3, x-5.833 3=0
<
<3 2
A 4 |
=A x=5.83 mg/kg
= o
o
5 10 15 20 25

138 Z UMK P ((mg/kg)
riboflavin addition level

4 STORBEFEDAAOEES
BEZRRMKFEHER
Fig. 4 Relationship between DAAQ activity of liver and
the addition level of riboflavin

R A B RCR B E AR T dl, (AR k6
255, MW 5 S0 BRI R AE KB BN R A
Ko MG = R S EUE K8 M R R L2
IR ER S E C DRrR  ES VR VESE S
e T B BE AN R S AR T A 6
F 58 A5 3 — BOIESE . 10 BH IS 0 A% K T 42
R LR, R AR

EERTISIY, BN B e o AN i1
HERP, Hughes%# A b 2 8 2%t T 6 T {4 45
B MEARFEH IR ERmW, AL b, S
T FR 0] S0 00 Y A T8 FOR I A R B
5 RIS RA — 225 . A Murai®s U BE
SSCR e (g B AR 45 R 5 AR SR A5 R AL, A%
B ZN R AR B R A B S e R A 1
Fifb—2 T

AR S 5 1 SE fa A KE RR  H E  A
E TR N 5.32~5.83 mg/kg, X 55 HH
F 1 i (Scortum barcoo)(5.73 mg/kg)" Wy f A A K
TR, & T 5 FHMG.76 mg/kg)"™. B
X2 (4.30 mg/kg)'" S AL (4.89 mg/kg)' Y, WA

F K E A (Larimichthys crocea)(6.23 mg/kg)!', AJ
RE M A K B b rf A R S fh
A% . LI A LT bR SR I 2R A G

32 BREEMNFOXREEFREZERIRN
£ R DAAOHIE N

JHF JE A% B 3R A DO RR o S A o f0 SR A R
KM —ADEESRIRY, AL RERY],
1 # F KO 5 35 52 ) 5% 1 R4 0 fa T R A% o R
A& i, EDRE TR A% 2R KPR T 11.58 mg/kefit
XF 5 F 24 £ g R A% 1 R A I W Y
M, X ST HEY - BESY XS] R (Penaeus monodon)™
H A BE SRS SR AL, 1 BT RDRL s IS K Y
B BZASTEE R,

DAAORA T IZ YR s, BR TR
FMD- B AR MD-K 1A ZA MRS, Refi AR
A W D-Z 5L R & A A ) 72 1 A0 B A
AT 58 B 24 B IR ARG . Woodward™*/7E X T
FFFE & B, DAAOYEPE & PFI 4% ¥ R/ oK
Y A U HLRR E AR bR o R BRI A AR £
(Oreochromisco aureus)"™ . WIHEE 3 5 2
K 7 AR 5 A B, SRR
B R VR i 5 I IED- 2 SRR DA AOTH M AE#4
U M A 5 A7 e BB L A S 56 R FH AT & [ 0 A A
IR, SEE A TR DA AOTR i I % B %
AN 5.83 mg/kg, TR AR K R e g
75 2K 5 (5.32 mg/kg) . 35 % 3 A 50 O B S i
(Morone chrysopsQxM. saxatilis )T 58 45 S AH
Lo ULBH PR UE 55 11 208 fa Af 37 il By 55 1A%
Romm THFREERTHRIEER,

33 HBERXMNFORBEMNEMIERLIER
S REERHNT N

HUARTE R A e rh 2™ A2 4 A il 2
EE NN SR (i IR SR N EE 4R

x5 ANTEZEAZSENFTORKEREENNINE

Tab.5 Effects of dietary riboflavin content on biochemical indexes of S. prenanti

15 2% #/(mg/kg) riboflavin content

TiH

items 0.67 2.96 5.83 9.05 11.58 23.42
WHEE(UmL) LYZ 25.44+11.68" 44.62+1.4" 66.51+6.61° 64.8+5.26™ 62.78+3.48" 62.7+4.8™
A EALET/(U/mL)  SOD 58.33+0.48" 61.55+0.42° 65.65+0.96° 64.670.77° 60.49+0.94*  60.61+0.62"
HEACAR/(U/mL)  CAT 1.87+0.09* 1.96+0.11° 2.44+0.14° 2.5240.2° 2.36+0.13" 2.27+0.14™
79 —®/(nmol/mL) MDA 2.010.04° 2.27+0.18° 1.64=0.04° 1.7£0.07* 1.83+0.06° 1.88+0.1°
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A7, BB i B o i 0 A HR 2 T R AR A
PUIFERE . SOD. CATA:Hi A LB 2 sh P HLIk N
HERA A A =AY, ELAMN A SPE
P R EEAEM LYZIEH 2R SR
PEM R TR . R AW A IS A B TR
HEPUAK SR rh & Bl IR AR 28, IS E AL R IR
Jn A I S R v R A Y e @ (Cyprinus carpio
var. jian)?* I3 SOD . CATHIG M. AL
W, R R NN T S R S O
fiiCAT. SODXLYZIPTE M. MDARHLIA g Ik
it A Y, L Y AR T B e A
1 H 3 0 a8 S AL AR 40 i B 5 Ao AR Ak Y A R
BE & 1% R WA R HE m, BESUCCRET fE
i A ) R MDA R R BT . A
SO R, VS IR E ] R PR A SY O 24 i
HMDAS &, 5 EabgE A — B, X i W 4k
I R A% B RIS IR A B TR S 2R R
(e RIS E =R AT
4 5w
ARIIAA T, DR IS B A% R
AR AR 5 1 S xR R e A R R
FEI V@ (T WA S W R L = R e
Jio FOMEAAKERRINZEZETER
Tk 45.32~5.89 mg/kg.
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Effects of riboflavin on growth performance, body composition, immunity and
antioxidant capacity of Schizothorax prenanti

YANG Lixiang ', XIANG Xiao ", ZHOU Xinghua', CHEN Jian', LUOLi’

(1. Key Laboratory of Aqucatic Science of Chongqing, Key Laboratory of Freshwater Fish Reproduction and Development,
Ministry of Education, College of Animal Science, Southwest University, Chongging 402460, China,
2. College of Animal Science and Technology, Southwest University, Chongging 400715, China)

Abstract: The purpose of the experiment was to explore the effects of different riboflavin levels on the growth
performance, body composition, and immune parameters of Schizothorax prenanti. Six purified diets were
formulated to contain 0.67. 2.96. 5.83. 9.05. 11.58 and 23.42 mg/kg riboflavin, respectively. S. prenanti with
an average initial body weight of (10.5440.01) g were fed the diets for 8 weeks and each diet had 3 replicates with
30 fish per replicate. The results showed as follows: the weight gain rate (WGR), specific growth rate (SGR) and
protein efficiency ratio (PER) of the fish increased first and then decreased with the increase of riboflavin level,
and reached the maximum and significantly higher in the 5.83 mg/kg group than those of the other groups; the feed
coefficient ratio (FCR) decreased first and then increased, the lowest in the 5.83 mg/kg group and significantly
lower than the other groups; riboflavin significantly affected the survival rate of the test fish (SR), liver index
(HSI) and visceral index (VSI); riboflavin significantly affected the crude fat content of whole fish, but had no
significant effect on crude protein, moisture and ash content. The amount of riboflavin in the liver increased with
the increase of the riboflavin level; the liver D-a-amino oxidase (DAAO) activity reached the highest in the 5.83
mg/kg group. The activities of serum lysozyme (LYZ) and catalase (CAT) increased first and then stabilized with
the increase of riboflavin. The content of malondialdehyde (MDA) decreased first and then stabilized with the
increase of riboflavin level. It indicated that riboflavin can effectively improve the digestibility of feed, improve
the immunity and antioxidant capacity, and promote its growth. Considering the best growth performance and
immune ability of S. prenanti, 5.32-5.89 mg/kg of riboflavin would be the suitable level.

Key words: Schizothorax prenanti; riboflavin; growth performance; body composition; immunity; antioxidant
capacity
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