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Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %

KEZZ/KF Fermented mulberry leaves level/%

WiH Items
0 7.5 15.0

¥ Ingredients

f¥ Fish meal 40.0 40.0 40.0




ZHf Soybean meal 20.0 16.0 12.0

FMi¥F & Cottonseed protein 8.0 8.0 8.0
KIEZEZI Fermented mulberry leaves 7.5 15.0
4 Wheat flour 19.3 15.8 12.3
il Fish oil 5.0 5.0 5.0
Eil Soybean oil 5.0 5.0 5.0
SALHERH, Choline chloride 0.2 0.2 0.2
TiE Rl Premix 1.0 1.0 1.0
iR — 245 Ca(H,POy), 1.5 1.5 1.5
#it Total 100.0 100.0 100.0

EFF/KF Nutrient levels

M A Crude protein 41.6 415 412
W5 Crude lipid 14.2 14.3 14.5
44 Crude fibre 2.65 3.76 4.92
K4y Ash 9.8 10.5 112
%W Available phosphorus 0.90 0.89 0.89
HiE R Lys 2.65 2.58 2.53
HER Met 0.90 0.87 0.84
KL BE Gross energy/(MJ/kg) 19.5 19.6 19.5

TR R AR 5 iR it Premix provided the following per kg of diets: VA 18 mg, VD3 5 mg, VE 150
mg, VC 500 mg, VB, 16 mg, VBs20 mg, VB, 6 mg, VK; 18 mg, 1%¥ % riboflavin 40 mg, HLEE inositol
320 mg, iZ FR%Y calcium pantothenate 60 mg, MHMEf% niacinamide 80 mg, & folic acid 5 mg, ZE#)Z biotin
2mg, Na30mg, K50mg, Mg 100 mg, Cu4mg, Fe25mg, Zn35mg, Mn 12 mg, 11.6 mg, Se 0.2 mg,
Co 0.8 mg.
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9260 L) iR 8 JH, HEE AR E N 3%~5%, %K 08:00. 12:30. 17:00 &M 1
o FEHEAKUEABESE KK, RIEEKE A (24.542.5) C, pH N 74404, HAGE
N 6~7Tmg/L, R E<0.10mg/L, WA 5% & &N 0.005~0.010 mg/L.
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IR G, 25 24 h JGRE, HEIRER 3 BalE yamresn, HT R s
Ty MEEREHU 3 R, B MS-222 JEATRREE, 4y B . FFBRIEA G R,
TICARIEAR I E ;B H RN 5 R A8 ] — O B2 IV S 4% R kLIt BB e v —
oy I A R R AT R S R, 55— T 4 000xg. 4 CHAE T B0 10 min, WAE ML,
20 CORAF#&H, HTIE s A4 48 A .

TR RL J 4 A A 105 Ot 2 1EE, AR RHULIRE ZENEHEB R & &,
K2 KA PRVE I s HLAR I & &, SRAIIEL (550 °C) JOkeidill etk 4y & &, R %
3R E S B, SR GR3500 AR A A E v e TRk RE

I35 AR AR R 45 A 30 B GEHE, BC-3000) WI5E, WIHA HEE M (aspartate
transaminase,AST) . %M (alanine aminotransferase, ALT) 314 f i JHE B (total
cholesterol, TC) . Hili =g (triglyceride,TG) . M H (total protein, TP) & & . MLy %
EBE (glucose, GLUD & &R b o Af A I €
1.4 HHEHAK

FrE B K& (SGR,%/d) =100x[InW;— InWo/t;

B H FUIEE (PER)=(W,— Wo) (F%Fy):

Tk 2% (FCR)=F/[W,— W,):

WEE (FR,g/d) =Fx2[[(Wi+ Wy)x1]:

B (SR,%) =100xNy/No;

WA Fe % (VSL%) =100x W,/ W,

JaRg L (IPF%) =100x Wi/ Wy

JFAA L (HSL,%)=100% W/ Wy

K WORARYHE(g)s Wo NV E (g); ¢« AIAFRRE(D); FALE BRI TE
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JEE S (g): Wi AMGTERRITH &, Wy A IEE E(g).
1.5 HiEsE

KH SPSS 17.0 X Fr 19 %4k FH K & 77 2 0 #Hr (one-way ANOVA) J& Tukey [Ki%% 5
AT AL FE . BRAGIE 2640, BTA RIS DUF S AR R R R, 2R KN P<
0.05.
2 4 B
2.1 REERMS AR 684K HERR IR

M2 2 WIS, 7.5% K I SR 2 2RSS B KR B R 2 5 T 15.0% K I S AR AL (P
<0.05) o 7.5%KRMEFMAH AR AR K S B A SRR R A o R ALE
E5 (P>0.05) 5 1 15.0% K BES I I8 8 (R AR KR L B AU RCR 50 BRALAE L B
FIE (P<0.05) , TRLREEZEN (P<0.05) . SHRLEBERLEEZER (P
>0.05) , HUEFEEIN 100%.
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Table 2 Effects of fermented mulberry leaves on growth performance of hybrid snakehead

(n=4)

K B%ESE /K Fermented mulberry leaves level/%

WiH Items

0 7.5 15.0
YE IBW/g 32.67+0.30 33.07+0.40 33.55+0.35
KHE FBW/g 90.76+1.03° 98.22+42.34° 85.45+0.40"
Fre b KR SGR/ (%/d) 1.82+0.01° 1.88+0.03° 1.61£0.02°
WA PER 1.52+0.03° 1.5940.04° 1.39+0.01*
B|EE FR/ (%/d) 2.59+0.08 2.62+0.07 2.62+0.03
AL R % FCR 1.57+0.03" 1.50+0.04* 1.71+0.01°

HiEHE SR/% 100 100 100




[FAT R PR A F NS FRFORZ R B (P<0.05) , HRELFRERREZRARE (P>0.05) . TEIF.
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 RSN SR ETE AR Fa AR A A R TR TR

HIZE 3 WL, S RRALAHLEL, 7.5%F0 15.0% K I 5% 4 2% 22 8 10 4 fe R i 2% 58 DA K%
ALY A B R B B BL S5 35 BRI (P<<0.05) 5 15.0% A e S i 20 J 22 8 (1 f AT i iy 5 1
BERK (P<0.05) o B HAAHN e K AE AR IR ARG & e B 2 2=
5 (P>0.05) .
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Table 3 Effects of fermented mulberry leaves on morphological parameters and body

composition of hybrid snakehead (wet weight basis, n=9) %

K EESE M /KF Fermented mulberry leaves level/%

WiH Items

0 75 15.0
4= 7K 43 Whole body 71.43+0.06° 69.50+0.44° 70.70£0.22%
moisture
St BT Whole body 8.76+0.20° 6.60+0.50° 5.54+0.06
crude lipid
& fa K5 Whole body 5.39+0.20 5.55+0.18 5.53+0.21
ash
At B Whole 16.85+0.69 17.5440.41 17.63+0.26
body crude protein
WL AEWT Muscle lipid 2.57+0.37 2.51+0.15 2.14+0.04
JFMEAE I Liver lipid 7.67+0.10° 7.34+0.10% 7.22+0.10°
JiFfA L HSI 2.59+0.09° 1.58+0.06" 1.26+0.04%
fmhs Lt IPF 2.55+0.11° 1.86+0.08" 1.69+0.14°

HE{REE VSI 8.41+0.20° 6.50+0.13% 6.28+0.20"




2.3 RTEER X F4 AT 60 L A A FR bR R I 0 &R S R R
B 4 FIA, S0 RRAAR L, 15.0% A P S 4 o A2 08 1) 1L 775 45 AR 2 B A 2 I
Bl I T A SR R ST H o =B R B PR AR (P<<0.05) o BERBERMIKCT 380, 82
5 (¥ M0 0 A S R PR T (P<<0.05) o BAZZEMIINIEEREA S BN EEER (P
>0.05) .
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Table 4 Effects of fermented mulberry leaves on serum biochemical indexes and blood

glucose content of hybrid snakehead (n=4)

KEZZ/KF Fermented mulberry leaves level/%

WiH Items

0 7.5 15.0
B EEE B AST/(U/L) 49.00+0.58° 44.00+6.00° 27.68+1.20°
BRI ALT/(U/L) 64.00+7.57° 44.33+4.10° 35.67+2.73%
M PHEEE TC/(mmol/L) 3.52+0.08° 3.33+0.05% 3.13+0.06°
Hith =B TG/(mmol/L) 1.94+0.13° 1.73+0.06° 1.27+0.04°
MEE TP/AL) 35.27+0.03 35.2040.35 34.70+1.07
Hi & ¥E GLU/(mmol/L) 7.45+0.40° 5.33+0.32° 4.16+0.04%
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Effects of High-Fat Diet Supplemented with Fermented
Mulberry Leaves on Growth Performance, Body Composition and
Serum Biochemical Indexes of Hybrid Snakehead

GAO Shengnan' MA Huijia' XU Tao'? CHEN Yongjun'”* LIN
Shimei"”* HUANG Xianzhi’

(1. College of Animal Science and Technology, SouthwestUniversity, Chongqing 400716, China;
2. Key Laboratory of Freshwater Fish Reproduction and Development (Ministry of Education),
Southwest University, Chongqing 400716, China; 3. Institute of Sericulture and Systems Biology,
Southwest University, Chongqing 400716, China)

Abstract: This experiment was conducted to study the effects of high-fat diet supplemented with
fermented mulberry leaves on growth performance, body composition and serum biochemical
indexes of hybrid snakehead. A total of 360 healthy hybrid snakehead with the average body
weight of 10 g were randomly divided into 3 groups with 4 replicates per group and 30 fish per
replicate. Fish in the 3 groups were fed the high-fat diet supplemented with 0 (control group),
7.5% and 15.0% fermented mulberry leaves, respectively. The experiment lasted for 8 weeks.
The results showed as follows: 1) compared with the control group, the specific growth rate
(SGR) and protein efficiency rate (PER) of hybrid snakehead in 15.0% fermented mulberry
leaves group were significantly decreased (P<<0.05), but the feed conversion rate (FCR) was
significantly increased (P <<0.05); the SGR, PER and FCR of hybrid snakehead in 7.5%
fermented mulberry leaves group had no significant difference (P>0.05). There was no
significant difference in feeding rate (FR) of hybrid snakehead among all groups (P>0.05). 2)

Compared with the control group, the lipid content of whole body, hepatosomatic index,
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viscerosomatic index and intraperitoneal fat ratio of hybrid snakehead in 7.5% and 15.0%
fermented mulberry leaves groups were significantly decreased (P<<0.05), and the liver lipid
content of hybrid snakehead in 7.5% fermented mulberry leaves group was significantly
decreased (P<<0.05). There were no significant differences in the contents of whole body crude
ash, whole body crude protein and muscle lipid of hybrid snakehead among all groups (P>0.05).
3) Compared with the control group, the glutamic-oxalacetic transaminase and glutamic-pyruvic
transaminase activities and total cholesterol and triglyceride contents in serum of hybrid
snakehead in 15.0% fermented mulberry leaves group were significantly decreased (P<<0.05),
and the blood glucose content of hybrid snakehead in 7.5% and 15.0% fermented mulberry
leaves groups was significantly decreased (P<<0.05). There was no significant difference in
serum total protein content of hybrid snakehead among all groups (P>0.05). In conclusion,
high-fat diet supplemented with 7.5% fermented mulberry leaves has no effects on growth
performance of hybrid snakehead, while supplemented with 15.0% fermented mulberry leaves
can decrease the growth of hybrid snakehead, but it is good for liver health, and can improve the

body glucolipid metabolism.

Key words: fermented mulberry leaves; high-fat diet; hybrid snakehead; growth; metabolism
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