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Bkt V2 g kY e Y e Y EEE Y avEr Y B
LT R LN B E B s R FREFAT, M 5106405 2485 AN R FE S P, M 5106425 3.
RBEHERMEGERAILLRE, TN 510640; 4 KL ESEMEERIIAESLKE, M

510640)
OB AR B T TR AN S B B P AR (Oreochromis niloticus) #th A KA RE
PRy L R BT AR bR T A R £ SRS I S . IR ERIAR R B (1.5140.02) g 1)
AR 840 B, BENLT N 6 41, A 4 ANEE, HAELE 35 B WA R,
2H 3 BIAE FERE AR R RN 50, 1004 300, 500 AT 1000 mg/kg ()35 M- 358 . 1328 56 d. 17556 44
WS, SRR 72 h MBI . SRR D SHENEEPIEaE, W R
EAFCRYZRALE (P>0.05). S4EE ESIEa@ARKs . HEOR. HRIAERK S & &
BERARZE (P>0.05), 2) I HIMEBEALELEE (SOD). &t H Ikid i (GSH-Px)
YRS SRR ) (T-AOC) HHt T4, b 100, 300, 500 F1 1 000 mg/kg 5 M- 35 1 2 1
i SOD M, 50, 500+ 1000 mg/kg M 3&EA 20 [ i% GSH-Px Ji&PE K& 100, 500 mg/kg 5 M35 i 26 il
5 T-AOC &3 TR (P<0.05). SXHIRAMEL, WG MiEN — 8 (MDA) & &R & FK
(P<0.05). 100~ 300 1 500 mg/kg 3% M 2 fi 240 Wit AL =B (CAT). SOD & 1A T-AOC &3 =
FXFHZH (P<0.05); FFHE GSH-Px i 14 LA 500 mg/kg S 3 i 20 i =, 3% =T 1 000 mg/kg S35
i ZH (P<0.05). 3) TEASEEEh &N 48 A1 72 h, 50, 100. 500 mg/kg &M Wi 20 i) Rt B T- R B2
KT HRAL (P<0.05). HIBEAT L, Atk N S m s FEx 75 & 2 AR A KPR A B35 5e ), (HiR
w1 L R AU T A B T PR 6 S A 77 o AR R0 24, S8 3 5 R 4047, BLILYE SOD
WP T-AOC MM, 73 H & & Bk g fa ikl b Sn 35 W& B /K SF A 100 mg/kgs DA

REWH: TEERVRZRBGEKESTH (2015200 ; JEE &8 F M 5E R E S LK SiE
174 %% (2014B030301054 ) 5 7 7= 44 7K 7= i b A0 ] Rk s 0 77 24 oF Al A SR 557 & & &
(2015A040404033); J MR ITFRITHE (201707010355); 2016 48 AR MV ARLEL 1 35 BB 2 2
% (2016LM082, 20161L.M083)

EH WA B (1992—) , B, WM BILBF7E, WS e SRR .
E-mail: 553842026(@qq.com
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i SOD V& . T-AOC NiFMhfahs, 3 & B Ak 4 o f k) b 5 v 2 B & 5O K7y
371.00~441.75 mg/kg.
RE . R, HEP AR, AKMRE: HiE: TR
KT S963.16 SCHRAR RS ER

RHERE R 2, HEE2MRBEEYR . BEEE YR R R Z et 2 —,
R TR 1%~3%", TSRS RAAT Z AR ThEE, AAHMRE. FE. BEIRE. B
Bib. PiERSAEMRER. IR, RS WAL B ETERR 11 S-SR
(DPPH) 3, FARGRAPIAMAERDY. %60 S0 R IS - 2Bt 3 Pl 0 H s ——8
FEEHE (Ol BEBAE (0 MBEMETHME (07 ) HARMIERIETE. St
AR 1 K B PR A BB S kg (SOD) G HED), thRE SRS — 57 T kAR 4 (AAPHD FIH
T (Cu™) A BRI (HepG2 40M) PUiaLBE A, SR, HATET Fm #EE e
TR Bl e R FH A ARG

DAt i L —FhEEFRE A, HEPIEALBEERIREMNEE P IEM (genetic
improvement of farmed tilapia, Oreochromis niloticus, GIFT), HAKHER. MK KRR, BEMEIREE
£, BB AR SR, SRR KA WG, X B ARt A RS B
HETT SR, R R F R SRR A E A SR v AR A R R, X P AR R SR R A
FRE . ML, A LLE E P AR R S, AR SIS INAS R K ) Sork e, a3t
X P AR A KRR RSy LIS RIS AR bR B AR $h NIRRT s, DU
I I 75 5 AU 1 R 4R A B
1 MRS T
11 bk

S EEE ) ARG AR B T 5 A P SN T TR (ERE 77.9%) . DLk, SRIAISERH
DNEREUTRVE, S TR W, S N il o R R R SR R, A R R E SR R 1.
Xof B 2H ] R R At DR, a6 2H 23 0l A BE A DR R AR I 504 1004 300, 500 1000 mg/kg 1SR i
TDRHE R R 60 H %, 0 o REUE A KRN, S 2l S0 T K, ARG IR % 21
Bt FIBEHURE, REWNE, NSRBI T B, A SLX-80 BXURFFHEHL (4
B EE TR S A ) G-500 B RIHL (HEREEE TR SRRSO B RS R N 1.5
mm PRRLEERL, 55 CHET, ARV EERNE LSS, BT -20 QK P IR A% .
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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

WiH Items % Content

J7%} Ingredients

fa ¥y Fish meal 2.50
S Soybean meal 30.00
SFFH Rapeseed meal 14.00
FRAFHI Cottonseed meal 14.00
A8 Lecithin 2.00
Eil Soybean oil 2.00
T A Strong flour 20.00
BEIR — 545 Ca(H,POy), 0.30
Y ZHUREL Vitamin premix” 1.53
R R Mineral premix?® 0.70
Zi# Crude rice bran 11.47
WAk Zeolite 1.50
#it Total 100.00

B F2KF Nutrient levels®

M E A Crude protein 32.50
HUIEIT Crude lipid 5.81
K5y Ash 8.27
7K43 Moisture 7.70

DT e E WA S One kilogram of multi-vitamin premix contained: VA 3 200 000 IU, VD 31 600 000 1U,
VE 16g, VK4g, VB, 4g, VB,8g, VBs4.8g, VB, 16 mg, ZfR% calcium pantothenate 16 g, "& folic acid 1.28
g, AEWE biotin 64 mg, MHEZ nicotinic acid 28 g, WLEZ inositol 40g, 7K4; moisture <10%.
P GT R YR TRE S One kilogram of mineral premix contained: Mg 9 g, K 36 g, Met-Cu, 1.5 g, Fe 10
g, Zn8g, Ca230g, Co250mg, Mn 1.9g, 132mg, Se50mg, /K% moisture <10%.
Vg 3K S . Nutrient levels were measured values.
1.2 56 AN SR B
T w YAl AR P AR R AR At DIFR 2 B, WIAHRREA R . IR IR AE T AR A0l
R B s VIREAT T KB 7 % S N IR HOK IR R G AT « RG24 DBFELF4ERG A 2 g
WGB3 LA, 2T 4 529 350 LCELAR 90 o) 7 80 em, KPR 300 L), iK% 1.5 L/min;

AP A IO RS TR . IR TT A, WHUEERE . VIR, WIiRiREDY (1.51£0.02) g



B 840 BB, MENL D v 6 A, HH4NEE, BANEE 35 B, BERDHILE 08:30 A 18:00 %
M2, MR, FREEKENAZIDUE. WEEEIEKK, K 25~31Co FREEFE TN 7 AR
R, WHE>7.0mg/L, pH7.5~8.0, AHE<0.10mg/L, WiHER<<0.01 mg/L. 77 56 d.
1.3 FEACRAE

FIRI ARG, ERYIRK 24 h, FRAKREE, GitFms. SAOEEMHLE S B, ek
KGME, HEEHE. SN ERRIIR 3 B, HTE e mmmsy. BLWEA =S 10 EM
FARER KR ML, 4 CHEE 2 h, 3000 r/min .0 10 min, B2 MiE, RET-20 CUkA, HTE
MEPENIRFR. SIAMEANEGRENIE 5 B, BN IERFNE, FRE, TETE LR, K
FF A 5 AR 17-T--80 “C UK H 4% H o

JREME_F B 4 PRI — 5 o B (PR &, I 9 BRI 0.80% T A= B #h /K, EVKK I
BEATAII, 3000 r/min B0 10 min, HXCEIEW, F-20 CUKFARA, HT-00E FFE ST AL TR A
1.4 $RARIE
141 AKMERERE AR E

TFIG 3 (survival rate, SR, %) =100xZ A 2/ yIih B4

W E (weight gain, WG, g) =100x[& K FIIERE (g) —HILHFIIRE (@) WG FIIIKRE (g);

Tkl 240 (feed conversion ratio, FCR) =1 & (g) [&RKE (g) —VIHAEE (2 ];

EAFRE (protein efficiency rate, PER, %) =100x[Z&KIAE (g) —HIUAIKE (g) V[IAk
TYFHANE (@) <WEHIEAREE (%) 1;

JE# FE (condition factor, CF, g/em®) =100x#A#E (g) MK (em®):

JEAREE (viscerosomatic index, VSI, %) =100xANfFE (g) MEE (g);

BF&LEL (hepatosomatic index, HSI, %) =100xATHFE (g) AKE (g).
142 kLR 4t BB 77 oy 2 i

KA R 105 ‘O AT 2 E A 57 (GB/T 6435-1986) M, & AR S &R A A
JL KT A AOCR YLK E &% (GB/T 6432-1994) WisE, KM WT & & R A S k#2110 /7% (GB/T
6433-1994) W, KKy & 8K 550 CRIFEEEE I TTE (GB/T 6438-1992) Jl5E .
143 PrEALEbRll 2 A

L 75 AR 355 Y00F 3R & AT o A He A s kTR B R e R R AR SO, R

PRIE T332 IR G FT I B 45, SOD & PR F R IRl g, AW H B AL ¥ (GSH-Px) i



PR PER T LRI e, S E AR (CAT) WETERAIAT WOGENE, SPTEMEE (T-AOC) XK
M EENE, Nl (MDA) &&RKH 2-BAE 2R (TBA) EE .
1.5 MEAHER & R0

WFRRI ARG, KA EHERIEAT RS, M4 NES, GAESE 10 B, RS
IEPEFRK, KR A 100 LD AN LSRR BAVA WL, LA IR #h B SRk FEIA ) 16 mg/L. W&
RIGIETZ G, Gt AT R E, 15 24,48 A1 72 h Y B 48T % (cumulative mortality rate, CMR):

ZRHBETIR (%) =100 X I G245 H 5 FET fa 23U S a5
1.6 Hdib 2t

K H SPSS 20 Giit# b b B & )7 20 M1 (one-way ANOVA) Fl Duncan F{H £ 5 Eb 05T
IS S5 R K22 5 T F PEREAT 0 AT AR B, IR 45 RR P I £ARHEZ R IR, P<0.05 KR Z R 3.
2 4 R
2.1 FMEEEANS T E P AR A K AR LR F 0

B 2 A1, SHNEH EPFEamgERERARE (P>0.05), H 500 mg/kg FM 5 4 )34

HIEX AT S T 6.9%. I H L

o}

AR TR R BT A, HEXRAERARE
(P>0.05), G EYAMPEARBRERNLE (P>0.05). F4I0)E E 2 HE LG

FEAREL 2 AN B2 (P>0.05), 1 1000 mg/kg 3% 3 B 41 1 FF 4k e (2 25T X B A (P<0.05).

K2 FMEERN W D AR AN REAN TR F 450

Table 2  Effects of mulberry leaf flavonoids on growth performance and feed utilization of GIFT

iH WIN7KF Supplemental level/ (mg/kg)

Items 0 50 100 300 500 1 000
EIp RN 1.51+0.03 1.49+0.02 1.50+0.01 1.49+0.02 1.49+0.02 1.49+0.01
IBW/g

R 20.29+0.78 20.56+1.28 20.23+0.81 20.12+1.21 21.53+1.03 20.57+0.77
FBW/g

b i) 11.2440.37 11.89+0.56 11.95+0.60 11.91+0.54 12.01+0.41 11.69+0.68
WG/g

ERAGES 91.4345.72 93.57+7.52 95.72+3.69 95.72+5.47 90.00+5.47 92.14+4.29
SR/%

st 3.7240.20 3.78+0.51 3.72+0.156 3.72+0.24 3.65+0.32 3.65+0.37
CF/(g/cm®)

JiIRN=4 2.03+0.73° 1.9440.40% 1.8340.64% 1.8240.42% 1.9440.52% 1.6640.54°
HSI/%

JFE A4 EE 11.06+2.33 10.44+0.84 11.01+2.33 10.59+0.93 10.72+1.30 10.33+1.00
VSI/%

AR & 1.53+0.03 1.4620.06 1.47+0.04 1.49+0.05 1.46+0.03 1.48+0.06
FCR

A R SR 202.82+4.15 213.6149.14 211.45+5.75 208.62+6.65 212.38+4.46 209.70+7.97

PER%




FATEHR B R/NS 2R FROREFBE (P<0.05), HRIBLFERFRREFAEE (P>0.05). FTEMH.

In the same row, values with different small letter superscripts mean significant difference (P<0.05), while with the same or
no letter superscripts mean no significant difference (P>0.05). The same as below.

2.2 ZM PR P AR A AR R R R

HR 3 "R, SAEEEP A e HEA R RN B RK S & B2 R AR E

S

(P>0.05), H:H 500 A1 1000 mg/kg 53 B 2 FH 2 1 T 2 & LU BRZH 20 0l T i 1 5.6% 1 7.6%

®3ORMEEIN Y E D AR BTN GRERR)

Table 3  Effects of mulberry leaf flavonoids on body composition of GIFT (wet weight basis) %
i H IS II7K-F Supplemental level/ (mg/kg)
Items 0 50 100 300 500 1000

HE I Crude protein 14.68+0.22  15.11+0.26 14.874027  14.80+0.20  15.50+0.15 15.7940.18

FLAgHS Crude lipid 7.31%0.35 7.0240.48 7.37+0.32 7.10£0.17 7.31+0.20 7.25+0.28
HIK 45> Ash 2.86+0.04 2.85+0.06 2.91+0.03 2.92+0.09 2.94+0.09 3.01+0.04
7K43 Moisture 74.63+0.47 74374042  74.06+0.37  73.98+0.29  74.75+0.50  73.65+0.41

2.3 SN E B AR L A B e bR 1 R

& 4 T, Ul E E PR MTE CAT iEHERAEE (P>0.05). R4 &% kMg
GSH-Px i&M:3m T R4 &, 1000 mg/kg Sk 3 EH 4 17E GSH-Px i 14 2 3% 5y T HAth %41 (P<0.05),
50. 500 mg/kg & 3 i 2H M5 GSH-Px & P2 2 5 T X RE4H (P<0.05). 100+ 300+ 500 1 1 000 mg/kg
ST E P AR LIS SOD E L3 m T AL (P<0.05), o 300 mg/kg 5 B 4H 55 i o
R HH E P IR IMTE T-AOC Hm TXHEZH, Hdr 100 1 500 mg/kg M2 2H 2 25 5 T 5 R 4H

(P<0.05). &7 & P AEMMIE MDA & & 5E 5 5 5 WS 7K P (K 386 0 2 56 AR S T i 3,
XA, R M MDA & 8155 2% % (P<0.05).

IRAEHTLRA Y, e 2Rk 513 53 A7 S5 SR B /K -F(V) 5 1fiE SOD it T-AOC Z AR &,
LIS SOD 3G (X)) AN RFR, RIFFLITHE Y=41.31-0.043(100.00-X) (R*=0.735 2), #H&E &
% AR k) b 2 BB E B NK A 100.00 mg/kg:  PAIILTE T-AOC (X)) NiFMF&FR, 1FRJHE 2k
Al B 5 FE ¥=0.011 7X+8.355 0 (R*=0.735 2), Y=-0.000 8X+9.431 4 (R’=0.989 4), @iT#rLkiERE & =
% A £ ) Rk R S R E B IR 98.75 mg/kg

B a4 FHEEN S BB AR LB RR IR

6
Table 4 Effects of mulberry leaf flavonoids on serum antioxidant indices of GIFT

i H #N7KF Supplemental level/ (mg/kg)




ltems 0 50 100 300 500 1000

AL B B

SOD/(U/mL) 35.41+0.73" 37.55+0.55% 43.06+1.48° 43.11£0.43¢ 39.38+0.77° 40.02:£0.90°
BIEH B AL

Y

GSH-Px/(U/mL)  358.76+6.05"  481.42+10.27°  376.1748.26"  374.41+8.81*°  459.75+37.18"  599.04+40.40°
i E AL S

CAT/(U/mL) 5.72+0.14 6.61+0.49 5.50+0.30 5.58+0.53 5.5140.56 5.50+0.19
MPUEAEE

T-AOC/(U/mL)  8.39+0.06" 8.87+0.15% 9.56+0.23¢ 8.92+0.15% 9.0540.19° 8.70+0.18%
TS

MDA/(nmol/mL)  6.66+0.18" 5.78+0.09° 5.22+0.07° 3.9340.08° 3.8040.13° 4.92+0.14°

HHZR 5 A %1, 100, 300, 500 f1 1 000 mg/kg S22l 7 = 2 JE A FFAE CAT v P 3 35 & 15
M (P<0.05), H.H1 500 mg/kg MM i = . & & 2 3EEHIE GSH-Px 3G PELL 500 mg/kg St
WA, SEmET 1000 mgkg FEMHERIA (P<0.05), SHMZHERAREE (P>0.05). 5 &
DR FE SOD W1 T-AOC Fifi 5 F M Bl s I 7K1 B840 52 T i e FRAR A& %S, 100, 300 Al
500 mg/kg FMBEHAZH FIE SOD ¥ A T-AOC B0 A I B2 T (P<0.05). &4 [A1+ E 2 ki
FFHE MDA & &2 53 AR (P>0.05).

K P AR U2 [m] U9 75 A5 50 W S S RV I & (Y) S5 P E SOD\ T-AOC Z [ [I5K &, LARFIIE
SOD V&M (X) MM 4R, HFI 51 ¥=-0.000 3X7+0.222 6X+168.4234 (R*=0.953 5), 1317 & P 1k
i faD R b S BEE EAIN KP4 371.00 mg/kg: BAHIE T-AOC QO N pFAN 4R bR, 3317512 ¥=-0.000

002X°+0.001 767X+0.366 188 (R°=0.952 6), 73117 & B A tafilkl op Z 0 3 W& B ANk Ty 441.75

mg/kg.
RS5O RMEEINE WD AR RS SR R R
Table 5 Effects of mulberry leaf flavonoids on liver antioxidant indices of GIFT
T H MK Supplemental level/ (mg/kg)
Ttems 0 50 100 300 500 1 000
B AL

SOD/(U/mg prot) 173.70£1.22°  173.29+1.36° 192.76+2.63° 197.22+0.79° 224.02+3.70°  122.32+2.07°
A H oS A

il

GSH-Px/(U/mg

prot) 12.06+1.03° 13.05£0.08°  13.39+0.14°  12.64+0.14°  13.4840.14°  9.46+0.11°
HEAERE

CAT/(U/mg prot)  44.77+2.96*  39.80+0.30°  54.55+2.39°  54.49+1.06°  63.86+0.94°  59.06+1.35™
ISEiR=REA-

T-AOC/(U/mg

prot) 0.37+0.01* 0.45£0.01° 0.55+£0.01° 0.68+0.02° 0.90+0.01¢ 0.5240.01°
(g3

MDA/(nmol/mg

prot) 1.01+0.07 1.05+0.21 1.26+0.09 1.48+0.74 1.38+0.02 1.22+0.23




2.4 S IR X 5w 2 AR T A R R N e 7T R
TPAHER EE N 24, 48 A1 72 h WA AT & FAEAN BFRET R K 6 Fion. 24 hif, K4 R
WHT-RZERALE (P>0.05), HAxIHAREN 22.7%, RIGHTE 7.5%~17.7%Z [, 48 h K,

PR BB T RN 41.3%, EEFET 50, 100, 500 mg/kg =M ¥4 (P<0.05), 1 H.i% 3 Hi R

THAETRITE 20% A0 45, 5 24 h SRR B A . 72 h i, RIGH B S0 T R F i, H
H1 50, 100, 500 mg/kg S M3 R 4 B R T X ZE (P<0.05).

R 6 M EEN W D AR AT R L NRE 7T (5

Table 6 Effects of mulberry leaf flavonoids on resistance to nitrite exposure of GIFT

b= /K7 Supplemental level/ (mg/kg)

Items 0 50 100 300 500 1000
IR GENEE A

Stressed fish No. 10 10 10 10 10 10

24 h BAPAETIR

Cumulative mortality rate at 24 h/%  22.7%5.2 7.59.6 7.5£5.0 15.2+13.1 7.5£5.0 17.7+12.8
48 h BT H/%

Cumulative mortality rate at 48 h/% 41.3+9.0° 20.2+8.4° 20.2+8.4° 30.9£19.3  20.2+8.4° 30.7£14.7°

72 h BITET R/ %

2420.1° .8+17.3° 7+14.7° .8+16.8% 1%15.6° 7+18.0%
Cumulative mortality rate at 72 h/% 59.2+20.1 30.8+17.3 30.7+14.7 38.8+16.8 28.1+15.6 33.7+18.0

39 #®
3.1 FBEEER AR A A REAN T RLR H ) 5

HAT, St BUsAe K =3 b i B 32 BER AR A R ER B ARk . —SBRF TR IL, S & AR
TR A SR AN BRI AL 3, ST RE R B R AR K3, IR S o 5 — S R i £
R R TR SR S AR AR . O R R, S
T e S P W AR AR K TR BN E . — SRR TR SR AL SR R s A G, M R R
o0 — ST 5 L 2 400 me/kg 7K TR N B BTk H g 2325 4 105 2 A £ 1 1 o SR e A K, M
R LA 200 me/kg KT8 I B bk} bt il 3 4 v 2 A fa g R U2 Shin 28R AR BL, Ak
HA N 0.5%Mi i 2 B8 W35 3R = F 8% (Paralichthys olivaceus) FIMEER , AR P, RIS
TR P AR AN R R B R R R, R SIS S R AN R 2 AR
AERTERE. ARIERE LR EA B, XArgt 5ARE T H =2 FaE R AEREA—
B A ok, WA RE RS R 9 M B OF A B A e ik i w B AR E R EER] . H AT AR 2R S0 3
I AEKAE B G — s i . fEgn=El, %—%g:%x%““ﬁ%ﬁﬁqﬂﬁm, ORPARL P VS I A X AR
Kotk R 035 R0 o X PR OV e R B, D R PR - 49 1 R B L A B AN L
K WA Bt B AR @l 60 (Cyprinus carpio) £ K™, HJF R K G 8% I8 T 57 5 B

=



MEBER, REARHETRAAE KR (GHD MERART . S 3 &b B A5 K DL 4
FAPDER, X U0 S B AR S B B A K AR AL AT AN — R . B IRYR AR 2
SN EN YA R E R B, S B R DR T A R B A I AR M, SR
JE B A BEA T SR U R 2 ) I Ik 2 R SR R AR 1o B ARt AR KR N 2 — . H RTAR G
TR, KT Fnt B (LT AR K LA R — B A

AHFFEA,  GRRRAS N S SR R B AR IR F R R, 1000 mg/kg SR
PR 2EL P A L S5 A T LAt A, 35 4 R A0 T D 5 9 o S g L P P R IR AR — B X
02 S AT RS S R IR IR . I AE K B oG AT R AR, DR R R K S R K 35
(Scophthalmus maximus) FIFFAEG . BRI % fA b G 5 25 S 0210, o o L - f 6 #4036
JEE R HORIIE A LG 2 5 R
3.2 FN AR E P AR A AR R S R

AARIG R I, RN S B o B A A o R . LR B MK KO SRR
AR R E R, H— R TRUE AR SR . B X S A B A3 1 B WA R AS 5 4
— 3. KGR B B AR T R SEOEL) a1 R B RUORA 2 15 A 0P e SR R (Anguilla
rostrata) WEFLARRBL,  EVDRL RN A0 K S B S AR R B R A A 2 A B s o A
KB AR P g Ay SRR, b e SR T DA e IS LD A A U, X T RE A T B IR
KB 5 A W 0 SRR B In K ST (K S [ 45 BT S 38007«
3.3 Sk ae it & B Al L R AU AE D I s

R IHLAA 2 R 240 M 3 20 R 4 Fh OB AR VF 2 R, 0 2 A1 R S R A R S
RETT R A P A3 B — Pl A EDIRAS o 2 E BB T A MR BT A B 480 2R G (R DR 8 0 BB
2 SR A SR EAR 2, FEEEE (ROS) RAIME 516 5. FERFIA. T M
RS A, T3 2 3 Rt s SR R, B4 I A IR B AT T AR T R
HE b SOD, Al AL 1 B3 T8 ud EAb A (H,05). 1 HoO, 76 CAT. GSH-Px IIEH] T /i
N H0, MM EERR A & M1ER . GSH-Px i sn s b ae G im g &, 401 s oL i S i 4
R MDA RS ILEAL Y, GBI R ThRE S, A B AT DA R LA I AL
%&Xﬁ%&%%%ﬁ%m¥o$ﬁ%¢,mm;w\wMﬂmMmyg%WﬁWEﬁéﬁﬁﬁm
5 SOD &M= T- X #4H, 100+ 300 1 500 mg/kg S22 Hi 2 I SOD & 11 T-AOC #5155 X Hi4H,

RIS S R A S mim bR AR AR il 2 i R AR A, Xt ] LR A In 4Lt /8 A MDA 5



EERA RSk, AR, BUILTE SOD & 1. T-AOC NP EFr A H & &

WE

£ 4y o f ) o S0 B R IE A DK PN 100 mg/kg, AR SOD & 1. T-AOC ANV 4 br e Hh &
B DR gt e R e S B RS BN NK A 371.00~441.75 mg/kg. AW FUHOE, K DU S i SR
/N R TR B S B AE B R AT SOD e,  BEMIRIMIE MDA & &0 RSk e R I, £
7K SR P I BE IR S AL A W 25 e 98 AAPH I Cu™ " SIS Bk HepG2 4TI HT A AL B /11,
M SR AU b Ay B A 3 RN (Mt 2. (&S, R X AAPH S A4S
SR S AR RO R, o 2 A B PR AN LA T s B R sk ke,
2 I AN AR B B I SRR TR S B b A e BT B, T G REE I T AL b B A
PO (K VE RS B PR R o FE 50 T B0 AL & W AR FIDLEIIE 70 R I, e 3R e A S I8 7
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Effects of Dietary Mulberry Leaf Flavonoids on Growth Performance, Body Composition, Antioxidant
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Abstract: This experiment was conducted to investigate the effects of dietary mulberry leaf flavonoids
(MLF) on growth performance, body composition, serum and liver antioxidant indices and resistance to
nitrite exposure of juvenile genetic improvement of farmed tilapia (Oreochromis niloticus, GIFT). A total
of 840 fish with an initial body weight of (1.51+£0.02) g were randomly divided into 6 groups with 4
replicates per group and 35 fish per replicate. Fish in the control group were fed a basal diet, and the others
in the experimental groups were fed basal diets supplemented with 50, 100, 300, 500 and 1 000 mg/kg MLF,
respectively. The feeding trial lasted for 56 days. After the feeding trial, sodium nitrite was used to conduct
a nitrite exposure trial in each group for 72 h. The results showed as follows: 1) there were no significant
differences on the weight gain (WQ), feed conversion ratio (FCR) and protein efficiency rate (PER) of
GIFT among all groups. (P>0.05). There were no significant differences on the crude protein, crude lipid,
ash and moisture contents of GIFT whole body among all groups (P>0.05). 2) The serum superoxide
dismutase (SOD), glutathione peroxidase (GSH-Px) activities and total antioxidant (T-AOC) in
experimental groups were higher than in control group. The serum SOD activities in 100, 300, 500, and 1
000 mg/kg MLF groups were significantly higher than those in control group (P<0.05), the serum GSH-Px
activities in 50, 500 and 1 000 mg/kg MLF groups were significantly higher than those in control group
(P<0.05), the serum T-AOC in 100 and 500 mg/kg MLF groups were significantly higher than those in
control group (P<0.05). Compared with the control group, the serum malondialdehyde (MDA) contents in
experimental groups were significantly decreased (P<0.05). The liver SOD, catalase (CAT) activities and
T-AOC in 100, 300 and 500 mg/kg MLF groups were significantly higher than those in control group
(P<0.05). The highest value of liver SOD activity was observed in 500 mg/kg MLF group, and significantly
higher than that in 1 000 mg/kg MLF group (P<0.05). 3) After 48 and 72 h nitrite exposure, the cumulative
mortality rates in 50, 100 and 500 mg/kg MLF groups were significant lower than those in control group
(P<0.05). In conclusion, dietary MLF do not significantly affect the growth performance, but improve the
serum and liver antioxidant indices and resistance ltg nitrite exposure of GIFT. Under the experimental

conditions, by analysis of the regression equation, the optimal supplemental level of MLF in the diet of



juvenile GIFT is 100 mg/kg basis of SOD activity and T-AOC in serum; the optimal supplemental level of
MLF in the diet of juvenile GIFT is 371.00 to 441.75 mg/kg basis of SOD activity and T-AOC in liver.

Key words: mulberry leaf flavonoids; Oreochromis niloticus; growth performance; antioxidant; nitrite
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