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RATKRYIXERER, BBHRAE. BN ERRR
Al

BAxx", A, e, 2R, WEe' EEa T8, a4
B, JpEm
1. JEREEL BRI SRS TR, T RAREEMIN T ESSZRE, & T 510610;

2. IR XA KRR RAF, T4 kil 528211;
3. ITERERNBFEBSY DA, &R T 510640

FEE: AW S E I AR RIS 7 ik B 52 i 7K 32 90 (MLWE) ] % (Siniperca chuatsi ) AE KM fg . 8BS, $i&A
AL RE AR A I8 20 208 25 BRI o e B 22 DL 5 O 7 (42.35+0.07) g 540 BB, BENLM AL 4 4, B3 AN EH,
AEE 45 B, IR A AR R A AR 0% GF R4 . 0.1%. 0.2%7F1 0.5% MLWE, SEERRMI N 72 d. 45
MR 1) SXRAA L, R TR 0.1%~0.5% MLWE N8R E AR | e/ KR, MR EK. BuEE.
MERFEHL . FFRTEEL . B PR BRI AW 1 (P>0.05); 2) SXFRELAAALL, 1RPEHR TN 0.1%A9 MLWE fE#5 il 38 MR 0%
1037 R [ B (T-CHO) RMIC 25 B2 B 2 11 IR [ B (LDL-C) Y 7% 1 (P<0.05), #S M 0.2%11% MLWE fE 6% 1 2 B 1067 1M 75
"' T-CHO. LDL-C 175 % % JIf 8 11 fif [& B (HDL-C) 1) 7% & (P<0.05), &/ 0.5%[1% MLWE BEM% W 3 PR RS i
LDL-C #1 HDL-C [ & 5 (P<0.05); 3) SXTHAAHLL, 7EME M 0.1%F1 0.2%) MLWE fE % i 35 52 = 65 1. 35 4
AL AL B (T-SOD) Y I 7 (P<0.05), 3 HI1 0.5% 1 MLWE fE fi% i 245 2 854 J5 M 4 b H K (GSH) I & R DL B 48
LA (CAT)F T-SOD 36 £ (P<0.05); 4) SXTRRZAAA L, fRRL I MLWE J5, $%7iE R4t 2, sBEE s,
24 MLWE BN E A 0.5%0F, 958 BE S T B4 (P<0.05), BLAh, AR IR 0.1%~0.5%A MLWE #fg1%
HUCE AN AS AR B S . 25 TR, ZESREC AR IR 0.1%~0.5% MLWE /R340 8 A4 A= K PERE, EER s &
F) MLWE REOZHE = 8 M 5 BT L RE Sy, Sl B il . PR A s 18 (R, BRI & 1RR T MLWE 1) 5538 i &
$ 0.5%,

KR B RoKiRY) ERYERE; TRECHEL BTRALRES; HEUES
FE SRS S963 MEkR SR A XEHS: 1005-8737—(2023)02—0206—12

i (Siniperca chuatsi)fa FriEfE 1, J2 )& F
EH. B R8N & SRKE T, Rk
EfE S AL B SR EIR R RS AR, B
AIRE AT HETME . BN TER AR
WA G J, 0 %) 3 7 T ARURI ™ R v, AR
Giit, 2020 4RI FEGK TR = A S 3.77x10° ¢,

KB 2022-11-01; 1&iTHHEA: 2022-11-28.
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A3 BRI GEIRIR B, T ELAT AR A S
AR XURS: o Bl 5 B ML A AT . DI B Y gt
A UL RS DR 7 AN Ak, H e 2200 20
ST R A R R (AL A DR R S A
Rerp, i TR SR SR R e A AU,
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SR E T TR, RN, R 7 G R
Tl e . PR, HAR LR DB Oy, ffoe
IR REUA Re i EC A R E SR T2 58 P AR 2
B, 7Ermp s inrh sk mph g . $mK”
S RE S R T e e B o — Rk 3,

M (Morus alba L.) R SFRJE 24 ARA
Y, HAEN R, mam . EREE SR,
FEFR 2 k) SR T AR A B 2 i
MM 2 —, W2 AR 5 A b g 2y s o
M E S A, EE . 2. Z2HERA
RN AR et omae
RO s A B 4 U 2 Rk,
PR AP R LR R TR S AR M
VBRSPS RA T, HEHAEK, HEERN
2B SBERSIYIRE R, ALK, R T
S et b g U E  S BREORT  AAR
S s Ry, RIERBRPUE R

R /KEEY)(mulberry leaf water extract, MLWE)
2 FH I 4 J 114 S i 8 e K R AR B
BEMIREGY, SAZWYZH . R EER%EZF
TR0 B R S R U R g T A
FEAREU T 2P 25 8d kR iR Y thfg
Ao B VD T, AR K PR SR P R FRIR S
Do Li ZPYBES LB, FOR A RN SR SR B
Mg 3% KB (Andrias davidianus) 9 4= K PERE, 1R
TURLF R R, oot i 18 AHE i B s A e T . (A
FE, FEARDRE A s 0 S v 25 T AS 52 1) LA VS T I 7Y
AR AERE R 43, (B 0 25 48 i PLAA T XTI 1 T
Afbre Ty, i H T DRSS T, s miEw
BELREPER 201, el b i i 2 35 ) th A 5% i)
Hm P IR AR TR, H I R R I A E
PR LRE 1, R T E B AR T WA R £ N
fRE P, BAN, TR S g/keg B FM
PEEUY AT 5 e B X AR 0y S g F T A AL Be
BT K R B AE Y B, B
FE 8 )R S S R B g i A A E o PR,
MG B LEMTSE 3 FhA[H] MLWE B8 7K 65 A
K. BRI . PrEfre ). FIEA G IE A 408
ARFEm, DL A S KB P 7 8% 1Rk Y A B
o FHER LA AR o

1 HRET%

1.1 RMKEYHRITIE
111 FEMIACER B R 0 e SR P I T
JE R, mad 60 H i AT R R K SRR A
ABEH, A 20 REARER A Ak, #E
SRIG 60 CARMEMIFALEE 2 h, 385 FF UM, K
UEIE T A A H .
1.1.2 RMHKEWIERIE RE—E BB
R FEMR, BT, A 30 f5 AR ZEE
K, 100 C/KIEFEREEE 60 min, 3874525
W, UEHE NN 30 AR 2RI K 5 Ak S A T Rl
PEE, B 2 W, B 3 UGBS I R T
VR VR A RNV R T, A5 B SR KRR AR (L,
FZ A RCON 35218 mg/g; FEMEESE N
41.91 mg/g), 4 CIRAF#H.
1.2 SLIgER

Ditaty . EMSERE AR, LAl SIheE
ko B R, T o B S R o St ]
RIS AR 0L 0.1% . 0.2%F1 0.5%HY Sk #2
Y, I 4 HAERSFNEAEE . WPRHEC T RS
FACFIR 1 R, ALERHR & IE T #%
1 R Oy RIS R R R TR G345,
O RN TR RS, 85T 250 um AYTF IPEF T I g,
PR A 250 00 JEURE RS AR A 2%, A 102 °C
A7k 28 V% 8 min, 7E 95 CHYIRE T A B
FF8% AL AL (DCSP96x2- 110K W) i#E 47 45 JE gz 1k
WL, B ER R 2.5 mm, KJEH 5 mm; 7E 80 C
ZeMF TR AR BURLHE T, DRt A LT R T XA
KARRHA BR 2w (B LA T il 48 2 10 1) B o3
IS T 4 COKAR& .
13 EFEE

SRR R 56 1 L T R v DA K ARDRA BR A
FRHE b N 19 = NG IR OK TR0 R G rh AT, FR5E
RGH 12 DNFRFEM AR R 400 LYFT 1 45t
VERGA N, FRAKIE Gtk . HE . B
ABRE ) A A TK o a0 T FH SR 65 v 0 1 o LT
“IKIX A KA RAF, e IEH R ER A 1R
Bl Se RIS REHRTE 14 d, RJEEEAA R
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F 1 LWEBARREFRKTE(RTEA)
Tab.1 Composition and nutrient levels of feeds (DM basis)
%
A v SR K S R o
dietary MLWE supplementations
0% 0.1% 0.2% 0.5%

Ui H item

JEK} ingredients

AT high gluten flour 12.80 12,70 12.60 12.30
FIIKIEY) MLWE 0.00 0.10 020 0.50
£k} fish meal 42.00

JARREE A dried porcine solubles 8.00

THH soybean meal 9.00

AEHH1 peanut meal 8.00

[R5 #3 meat and bone meal 5.00

I blood meal 3.00

WLPIREEE beer yeast 2.00

iyl fish oil 2.00

8 squid paste 2.00

23l soybean oil 2.00

K5l soybean phospholipids 2.00

Wi —&45 Ca(H,PO), 1.00

FSLNBHE choline chloride 0.30

HZR glycine 0.10

1R taurine 0.20

B#FAZ TR yeast nucleotide 0.30

2 ZPRA vitamin premix® 0.10

B FEFREL mineral premix® 0.20

A1t 100.00 100.00 100.00 100.00
EFRKF- nutrient levels®

MU crude protein 4723 4722 47.17 47.10

MR ether extract 9.40 9.40 939 9.38
e a. 4 W IR (g/ke): 42 A 20, 464 D 10, 4
HREL 4ER K2, 4EE B, 5, 4K B, 5, 44K B, 5, MR
20, ¥ZHR 20, AEWIE 1, MR 10, 4E4EE By, 1, BUIEAKEE 900.

b. B ¥ IR R R (g/kg): CuCOs 4, FeCqHs0, 15, MgO 25,
MnSO0, 6, KCI 240, ZnSO, 60, NaCl 50, 14} 600.

c. HIAKVNHILTEME.

Note: a. Vitamin premix composition (g/kg): VA 20, VD 10, VE 1,
VK 2, VB, 5, VB, 5, VB¢ 5, nicotinic acid 20, pantothenate 20,
biotin 1, folic acid 10, VB, 1, defatted rice bran 900.

b. Mineral premix composition (g/kg): CuCO; 4, FeCsHs0; 15,
MgO 25, MnSO, 6, KCI 240, ZnSO, 60, NaCl 50, zeolite powder 600.
c. Nutrient levels were theoretically calculated values.

M KNI AR (42.35+0.07) g 540 &, Fifi
MU 44, BA3IANER, BAER 45 M, I
WHIERSLE, LR 72 d, HEWER MR
) 2%~3%, FK 8:30~9:00, 16:00~16:30 45 M
1R, BRI E AN AR Iz 58 I R E S 8 e

PETFRE, MERRIC SR BRI S Wz b S, S
5 3 ) J™ A 10 SR A f0 0 R RN o, IR 45 RS R
WO SER, HTARKSYE, HER, e
AR RER BRI EGE R G T, SCE I ]
FEHIFRIHKIR A 25~30 °C, i##%CH 6.0~8.5 mg/L,
pH H 7.2~8.0, EAWE<0.10 mg/L, WHERER
RHE <0.05 mg/L,
14 HmRESHE

KRG, exXIREE e 24 h, REE
MY 5 B4t 15 B), i
MS-222 iR SE, MK fAE, FE AT
FARERCR I, KM= REE2h, R57E4 C
£ F 3000 r/min B> 10 min, B2 MR
T-20 CukHH, M TGRS . PreEfbTstn
FGETE P A2 o SRS R BRI o S
IHE . TR R B 0 B, R AR RS 5. AT
PRTE L o R F8 BORAE 6 B2 19 e 11938 o 348,
ALHFEHLI 9 B (A 3 ), /rEmiE, 2R
Wi RTRR W, ML 1 em W s, H
3%22 5 HH R 1 W 1, A S8 ) hs
B TINE, 7R R AL DI 0.5 em® BOATINE, FH
3%Z RHITEE 2 W b, T awHaZ A,
1.5 $ERNE
151 EKEEEERNE MBS m g4,
2 W8 SR 52 96 05 1k POV A A K s FE A A
e, AT

HAH % (weight gain rate, WGR, %)=(Wr—Wo)/Wx
100%;

JIE 3 BF (condition factor, CF, g/em’)=W,/L>x
100;

78 A K K (specific growth rate, SGR, %/d)=
(InW—InWp)/tx100%;

JIE 14 8 %4 (viscera somatic index, VSI, %)=
W,/W;x100%;

JFA$E % (hepatopancreas somatic index, HSI, %)=
WL/Wix100%;

A48 £ (viserosomatic index, VI, %)=W,/Wx
100%;

1" Bl & %L (feed conversion ratio, FCR)=
F/(W—Wo);

1715 2R (survival rate, SR, %)=N/Nyx100%
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o, W T Wy 4371 A S 35 £ R 2 R AR R P) 1R 1A
H(g), t NIRFHELIRE(), F RHEEHEA R (),
No I N Z3 51| Ay SI2 56 T s F1 285 R S 56 £ 1) B2 4K
(8), L MfafkK (cm), W, K R IEEH(g), W, NAT
JHR M B (g), W, M i E(g)
1.5.2 BEBRREHEFRNZE M7 H M —=F(TG).
S JIH [ B(T-CHO) | 155 %5 &2 i 25 11 JIH [ i (HDL-C)
HIMIC 2 32 )i 25 11 JIH [ B (LDL-C) 35 48 b5 44 2R FH g
UHERUAE W) TR S PR e A T e, EL A
B 72 G & T U 5
153 MEALEHRNE RHAMEEBEY TR
W 55 Fr 0 4 390 & 43 ) 6t I v L P A Ak R
(T-AOC) ., & fb A (CAT) . #A A 1k 9y 1 1k 1
(T-SOD) Ik J5 14 4+ bk H K (GSH) 45 1 & fb 48 A
AT, BARRIE k2 B AR & r Uil
BT
154 FEMFEALATIFNIERENE K
5 PP S O LI 2 0 1 B 28 R DR 2L S0 A 7 A
H, SEAEY R, VIRIERERN 6 um, HITRAER-
PR HE) B 4 0 SR 2 5 U b B0 31 #X
(PANNORAMIC-1000, 3DHISTECH)Xf ] i #17
HH4 48, I CaseViewer2.2 (3DHISTECH)#k
P 7 HAU R, SRJ5{fiH] Image-Pro Plus
6.0 (Media Cybemetics)s3 #4443 i & 7 5% &
B RS ANLZE R, BP0 S
Y HE
1.6  HIEAEINGIT ST

TR0 45 S35 P B 8 b o 25 ( X £SD) AT
R, ZREEWSMRA SPSS 26.0 by
E 7 51 (one-way ANOVA)FI Duncan [C £
A 56 R AT LB 40 BT, P<0.05 FRR 255 1853 .

2 HREHSH

2.1 Rk E KSR RN

2k 72 d TG, R K BRI % 4 0%
AR PERB R WL 2 ST RRALAH L, FE DR
AN 0.1%. 0.2%F1 0.5%) 3 M 7K 24 A 52 1 it
AR E . HER | Fre A RKR . MR RE
FIE #(P>0.05).,

F2 BRMKRYIEHEERERNZ T
Tab 2 Effectsof MLWE on growth performance
of Siniperca chuatsi
n=3; X+SD

TRDREHh SR SR PR N %

I‘D‘I H dietary MLWE supplementation
1item
0 0.1 0.2 0.5

v 2% [A
$3ﬂﬂﬁﬁlg§i“g 423740.13 423040.13 42.30£0.13 42.37+0.13
0
& A
ngiﬁﬁiggg/g 83.74+2.23 80.20+7.09 83.24+5.97 83.08+1.90
t
[ 2% /0,
SHA)% 97.64+4.76 89.64+17.16 96.83£14.61 96.09:4.83
WGR
== <. 3%
TR 05,003 089012 0.94£0.10  0.93£0.03
/(%/d) SGR
F] 3l Fir /0,
FRAB% ) 040001 1062006 1.05:0.03  1.08£0.01
FCR
TEHEH/% SR 74.072.57 74.0749.25 74.07+4.63 74.81+1.28

22 RIKEY IR EIEFRHI G

XA, FHEFEM 0.1% . 0.2%F0
0.5% [ S K B P 6 6 i I A FE . IR R 4.
i A i BRI A Wl #0518 35 5% Tl (P>0.05), {0
il 7 S b 7K B2 00N T 0, S S i 5 I
JE B FEAR(FE 3)

®3 RHKRUXFERAEIERZIT
Tab. 3 Effects of MLWE on body profile indexes of
Siniperca chuatsi

n=3; X£SD

2L ) e o SR K AR R T R/ %%
body profile dietary MLWE supplementation

index 0 0.1 02 05

n B kLr /o,
E/E;?S?EJM) 8.25+1.48  8.22+0.75 8.19£1.26  7.68+0.49
N =% )
E;?qﬂﬂ//o 1.69+0.17 1.68+0.36  1.70+0.32  1.65+0.24

GFlr o
E}ﬁlﬁi?aﬁl/% 3.25+0.35 3.52+0.43 3.59+0.40 3.33+0.39
M 2.78+0.20  2.76+0.17 2.72+0.18  2.71+0.18

/(g/em®) CF

2.3 RMKIZH XK I 7 AE BT 55 4R 0 2200
5t BRALAH L, ZEARDERRAS I 0.1% 1 Stk
PE ) REAS 2 AR5 1l 375 Hh 5 IE [ (T-CHO) Al
%% J32 i 2 11 B B (LDL-C) 4 5 2 (P<0.05), {H
XFH I =R (TG) 1 /55 2 B2 i £ 1 IB [ B (HDL-C)
& B A 3 (P>0.05); 7E 4Rk i R
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0.2% [1) F I K 32 ) RE % 0 38 1% 0K 6 1l v b 1Y)
T-CHO. LDL-C il HDL-C (1) & (P<0.05), {HX}
TG W& A BE R (P>0.05); 7EmKEH TN
0.5% Y S 7K $2 9 e % (. 2 R A8 11375 + LDL-C
F1 HDL-C Ay & 2 (P<0.05), {HX} TG i1 T-CHO HJ
A WE R (P>0.05) (3K 4).

F 4 RMKRYITEE M ERE R EHERA R
Tab. 4 Effects of MLWE on serum lipid metabolism
indexes of Siniperca chuatsi

n=3; X+SD
i 5 Btk / TPt eh SR RN i/ %
(mmol/L) dietary MLWE supplementation
lipid content 0 0.1 0.2 0.5
HiM=H TG 1.29+0.43 1.1240.13  1.40+0.13 1.48+0.26
BJHEEE T-CHO 5.75£0.45° 4.93+0.11° 4.80+0.41° 5.24+0.20®
BRAFAE
(RO 1.06£0.12* 0.70£0.08° 0.67+0.03° 0.66+0.06"
LDL-C
B R =)
IR 2.36£0.03* 2.37+0.05° 1.81+0.11° 1.83+0.15°
HDL-C

T W4T EE, ARVNE FRERIR 25 5 13 (P<0.05), T4
[R)/NE S BE 3R 25 5N .35 (P>0.05).

Note: In the same row, different lowercase letters represent
significant differences (P<0.05), and the same lowercase letters
indicate insignificant differences (P>0.05).

2.4 RMKREYER M ERELEE BRI
SR RERZH AR LG, AR TR ES I 0.1%F1 0.2% 1Y
S K SE N e 08 . 2 4 v L T R ATk I L
(T-SOD) ) i T (P<0.05), {H XF & 4t 4 1k fiE
(T-AOC), b M4 e H AR(GSH) Y & & Al A fk
A (CAT) A6 M B A B3 7 (P>0.05); ek
HIE AN 0.5% 1Y & 7K H2 ) 8 8 Wk 25 44 s 95 1 35
GSH 1% 12 DL K CAT F11 SOD 1% 74 (P<0.05), {H

Xt T-AOC & B I0A L& 0 (P>0.05)(% 5).
2.5  FRM7KIR Y4 A7 18 70 BT A 28 20 25 49 9 22 M

B i LA SR I 1 BT, N TR 485 i 1
R LU, 5t oeaE, HEPIA R, JCIREL. B
EIG ., N MLWE J5, SRiiZER 4 L2, 9E
By, (ENLZ R AR,

i —L G T R, 4 MLWE BRIk,
0.5%F, 45 B W2 & T X 4 (P<0.05); 4%
MLWE SN2 L2 2 B2 251K %) B 4H.(P<0.05);
4% 2H 22 ()98 6 96 B G 1 3 25 55(P>0.05) (3% 6).

BRI F N 2 B, FAZERLE
A R O TR 2H ) ) L B T 0 A S v Ak B 4
JH- 20 L N A /0 B IR AR, BT A i HE 51 8 5
£ Y A 200 L B B A o DR RS 0.1%
0.2%F1 0.5%1 MLWE J& #FHE0% B0 I 40 Al 25 7
b G, ANTEASIE %, 400 SR 45 M T o, G
2 L 2 Y A N A A T S SR AR I
3 g
3.1 AR AR KRR E K AR

FMAE M EBHEEER S . KR
FERAE PN H F SR BC AR K 7 SR A R I
WG, XF7K ™ Sl A= A P e A9 52 45 AN A
[, FEXT LN IEXT IR AR5 i 2 B, HORR TR s
10~300 mg/kg MY 3 28 F %F LA T X7 IR A A 4 e
REFNIIA B/ B AT . im0, [RE, 18 R
B 50~1000 mg/kg (15 M- B & 2 AR ARy AL
KAVERERBA B 7, (B KBRS h &
B, EORR A 0 e 1 SR A U T R A Y

®5 RMH/KRMIERIME T ELIRIRH R0

Tab.5 Effectsof MLWE on serum antioxidant indexes of Siniperca chuatsi

n=3; X+SD
YA fbistn Tk rp SRR BRI &L/ % dietary MLWE supplementation
antioxidan index 0 0.1 0.2 0.5
PR AL EE F1/(mmol/L) T-AOC 1.83+0.01 1.8340.00 1.83+0.00 1.83+0.00
i &AL A (U/mL) CAT 34.37+4.46° 29.21+2.46° 29.26+4.98° 61.85+3.43°
I JFEPEAS B H K/ (pmol/L) GSH 318.30+39.60° 315.27+£14.27° 341.58+6.77° 533.21+64.50°
ALY AL /(U/mL) SOD 58.97+1.78° 72.08+3.27° 67.10+4.51° 67.94+3.59°

: F—AFEdRE T, RRVNG FRE R 25 5 B (P<0.05), MHIR/NG F8EHRR 2 %A 8 3 (P>0.05).
Note: In the same row, different lowercase letters represent significant differences (P<0.05), and the same lowercase letters indicate
insignificant differences (P>0.05).
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" 200 ym .
B L A kAR X 4 S S 9 B (HE %t

a fll e. 0.0% MLWE, b #1 f. 0.1% MLWE, ¢ # g. 0.2% MLWE, d #1 h. 0.5% MLWE.

Fig. 1 Effects of MLWE on intestinal histomorphology of Siniperca chuatsi (HE staining)
aand e. 0.0% MLWE, b and f. 0.1% MLWE, ¢ and g. 0.2% MLWE, d and h. 0.5% MLWE.

F6 RMAKRMMNFEHEAEKE. AEZEMIZEEERZIT

Tab 6 Effectsof MLWE on intestinal villuslength, villus width and muscular thickness of Siniperca chuatsi

n=3; X+SD; pm

WiE A AR R KRR /% dietary MLWE supplementation
intestinal morphology 0 0.1 0.2 0.5
HEBEKE villus length 528.32+49.79" 542.60+51.06° 483.90+89.08" 777.34+95.71°
B villus width 77.53+12.52 72.79+12.21 98.59+40.62 88.01£13.41
WUZJEE muscular thickness 156.86+15.38* 110.85+14.71° 96.89+7.88° 117.33+41.58°

e Rl TEUR T, REVNG FREERR 25 5 B3 (P<0.05), THHIR/NG T8 HRR 22 58 8 3 (P>0.05).

Note: In the same row, different lowercase letters represent significant differences (P<0.05), and the same lowercase letters indicate

insignificant differences (P>0.05).

KRR, ARKRSE | 8 ARRRE A KRB
i SR PR YIS v B R B B sy, ARAs U m
4 9.0 g/ke . FEMIRGHFSE P & B, HOAR AR
Hm15~60 g/kg (1) 5 M- H2 HRY) AT I 2 4 B 2R K
BOE RN 46.93 g/kg, #id 101.06 g/kg fiss
TR A K P ARSI g SRR, 7E H R
JI10.1%~0.5% 1) S I 7K S0 AS 52 i 5% 11 A= 4 1 R,
X5 SR U TE NLAN X R A B R
R —8 . BAMPIRRM, BEKENR
- HE B AT LR R 2 K PR sh B B A K, (HASTR]
IR 7= Bl S S B A I 37 R VT RER ], R

oK R LA i A AR S K SR A ARDRL P B S
OB, R0 HOE TR RESR M R A A PR R, St
K S AER TR A & B R SR YE . B
AT, SRR B e ™ s A AR T AL 473
ANTEAERSN, Snt B U4 A R AL 5 3k — 2 R
AW

AR L IR A 30 AY4E, (HH TR A T
FRIEAI SR AL RO T2 o Bl 0 B LB A
fi AT, AR T SRS AR I ROR | L
TRHIE K BoAR 5 N TARFREER, B2l 18t
A ERERRN . A0 R TR TR ISR A
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K2 S OKARYO R TR GUE & R0 (HE Qe (@)
a. 0.0% MLWE, b. 0.1% MLWE, c. 0.2% MLWE, d. 0.5% MLWE.
Fig. 2 Effects of MLWE on hepatic histology of Siniperca chuatsi (HE staining)
a. 0.0% MLWE, b. 0.1% MLWE, c. 0.2% MLWE, d. 0.5% MLWE.

P AR S SRR, B R R T
B A HrE R A, & 8RR
JHF I 52 454 55 [ 0, 52 0] T 5% ) 3% SR R 0 7%
A FE Y, X R A A 4 A A B Y s i e B
G, A S U SR K R ) R % T el T i
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Effects of mulberry leaf water extract on growth, lipid metabolism,
antioxidant capacity, and liver and intestinal health of Siniperca
chuats
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Abstract: We investigated the effects of different concentrations of mulberry leaf water extract (MLWE) on
growth performance, lipid metabolism, antioxidant capacity, and liver and intestinal histomorphology of Siniperca
chuatsi. A total of 540 domesticated Siniperca chuatsi (42.35+0.07 g were randomly divided into four groups with
triplicates per group and 45 fish per replicate. Fish in the four groups were fed with basal diets supplemented with
0% (control group), 0.1%, 0.2%, and 0.5% MLWE. The experiment was carried out for 72 days. The results were
as follows: (1) Compared with the control group, no significant differences were observed in weight gain rate,
specific growth rate, feed conversion ratio, survival rate, viscera somatic index, hepatopancreas somatic index,
viscerosomatic index, and condition factor of Siniperca chuatsi among all groups (P>0.05). (2) Compared with the
control group, the contents of T-CHO and LDL-C in the serum of Sniperca chuatsi were significantly reduced in
the 0.1% MLWE supplementation group (P<0.05), and those of T-CHO, LDL-C, and HDL-C were significantly
reduced in the serum of the 0.2% MLWE supplementation group (P<0.05). Additionally, adding 0.5% MLWE
could significantly reduce the LDL-C and HDL-C contents in the serum of Sniperca chuatsi (P<0.05). (3) Compared
with the control group, the activity of T-SOD in the serum of Siniperca chuatsi was significantly increased with
the supplementation of 0.1% and 0.2% MLWE (P<0.05), and the content of reduced GSH and the activities of CAT
and T-SOD were significantly increased in the 0.5% MLWE supplementation group (P<0.05). (4) Compared with
the control group, the intestinal folds and villus number of Sniperca chuatsi were increased with the
supplementation of MLWE, and the villus height was significantly higher than that of the control group when the
concentration of MLWE was 0.5% (P<0.05). In addition, supplementation of 0.1%—-0.5% MLWE could improve
the vacuolation of the hepatocyte. In summary, all results suggest that dietary MLWE does not affect the growth
performance of Sniperca chuatsi, but can enhance the serum antioxidant capacity and improve the lipid
metabolism and liver and intestinal health of Siniperca chuatsi. According to the results of this experiment, the
optimal supplemental level of MLWE in the compound feed of Siniperca chuatsi is 0.5%.

Key words: Sniperca chuatsi; mulberry leaf water extract; growth performance; lipid metabolism; antioxidant
capacity; histomorphology
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