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RMPTEAGRE J1KF S A8 DR H K O S A B v 1 R R AR A 4 B AL B S 1 (200 mg/kg HTTE KIS N2 Bk A1)
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ANEE, A EE20)E M, X HE 2 SR A R
FHABZE 53 RN AE BRI PRPRL R 50, 10041200 mg/
ket B Ik Surfactin P38 1Ak}, SIS HA N7 o
1.2 iREeAR

Bt RHAR TS SC/T 1025-2004 (2 ={E A1 it 4]
BEY ARuEPC ), A R F KT W 1R T
fih) o AR HERLE LTINS, 75 Ak A RL A i
JN470 B K Surfacting FH AR 22 IE IR ARG PR A =) 324,
A E B N80%) HIE RIS Tkl . &Rk R kL
K e Je 3 0, VA 35 5] JE 0 T3 mm B AR R ROk
kL, =il H AR AT R T 20 CARUIRTT -
1.3 EFER

TR0 0.0 75 T 7 A 5 R G010 77 58 == K e
W, K RFEARFIZ) 9100 L, #k 9120 cmx60 cmx
70 em. 5 A KRR E SKIK, JElEN ARk
o AR KRR FRAE22—28°C, pH 7.4+0.3, ¥4
FERT7.0 mg/L, B EIKEE/NT0.2 mg/L. &R
SWITE07:00. 13:00F119:005E I} i £ BEME, 43 i #5me
BONEARE13.0%—5.0%. FFRAHE30min/E,
T W A R B A R AN A, AR H Bk B4R

x1 ERARERREFRKE

Tab. 1 The ingredients and nutrient levels of the basal diet

I H Item % & Content (%)
J7 #Hngredients
[ 7= £ ¥} Fish meal 5.0
I #fSoybean meal 15.0
A FRapeseed meal 20.0
FRFF 4 Cottonseed meal 20.0
= A High gluten flour 15.0
KH#Rice bran 20.0
il Soybean oil 2.0
R A #5Ca(H,PO,), 2.0
4 5 i &t Mineral premix 0.6
Y42 R TR R Vitamin premix 0.2
SALARFRCholine chloride 0.2
it Total 100.0
B %7K FNutrient levels
HEARCP 30.80
HUIEWTEE 5.70
K153 Ash 12.30
£5Ca 0.75
TP 1.16
JHALEEDE, MI/kg 11.80

VE: Y TR R AN 4 A R TURRL R R T s s
DRAEE ot A PR 2 = 43t

Note: Mineral premix and Vitamin premix were provided
by Xiamen XMW Animal Health Products Co., Ltd

30%. RIS LR Rt . IR0 A T
HE P MAKIER, BiEEN100%.
14 #HRRESHEDEEHIEZ

IS T I 45 N 5 22 & 24h, X REELAT A
FRE Il 0, FEIFEVUN6 R, FERIREN T
7 Wy ORI, i 35 30 06 £, 00 5 P 1, ok 25 P 1 R 1)
RE T, FEF A E0 1R T &5 0 £0R 0.86% A2 1 #h 7K i e
T, B TR PR E T80 CUKFE N, T i
PUEA AR PRI E « 7 AN ELBEHL R EL6 R fa, H
W3R T i an e s 58, fIAR3EH T
BHLEST R I

M—80°C vk Ft b B izt 4L 2R i B T 0K L fi
75, Hil % 10% M KR . BIEL—3 gl 44,
FA UK 3 110 A 2 3R 7KV 25 B A 21 1 s, P
KT JEFRE, NSRS b, R4 &
FEERIK=1 : 9OMNN0.86% KA A H Eh /K, FHZIHHLHE
172 (10s/4K%, 1] FR30s), IELLA) 3 3—5R . He)ait
] £ 1T (I 2R B 3 A2 4°C B O HL T B8 00(3000 r/min,
10min), ATf5 & W o 25 8] 25058 h L& E
1.5 MEIEHRRGZE

RAER R B HE R B XIBFRNE 7B
AN I S R K T T R R AR 1S
o, EEDD IR R 6 A i 1 A T PBS G
T, BURT I P 1) 554305 cm, Bouin B iR (M AN
BRER K IE I T5 mL+H 25 mL+UKESERS mL) & &
24h, U 5 B T 75% Bk HiR i, 540 DL 25
BRFE S R R IR B, 2R 5 4 LR WR(70%—
85%—95%—100%) 1 FE P i, — H ZRIE B, A
M, 7E =W Y16 um YA, TR AR - 40 (HE) Y
o, B H . BB RESESTR YR, AN AR E
SA SRR, W B AEE AL B, SR B
B (B EHBX80-TPA ) IR, F-2001% F Il 5 517 4%
B R R WUE B RE, T )5 A8 H Image-pro plus 6.0
G T AT RS S I &

PFiEmE ISR S i 386 B B R
C L ARy (L LT =R X (I
FZE ARk phe f AR e TR, B0, P FH VR A BR 45 K
kR T ORI T AT A5 o g
Ji, BUHS i, PRSI A0, JF DA IR Eh 2% vh
IR(PBS, pH=7.3)M e i 2—3 R L Br N &9, f-
B Eeke i, BT LR S O0EN. B TIES ER
BB FE 0.5 g/ 4, FREAL L 9O R ARAR LN
TSGR AT () JC W PBS, vK i A A K 21 K 285000 1/
min7e 73 55K, Hil B BRI, SR 5 BEAT RR A R A
107 A OIS BLBS B M BV 44100 uL, 43 53
AEMERS U B PR S TR FEMRS K 77 5 . EMB 1%
FREEMTTCR FRE PR LG FREH N
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WAEVIRHECE R A D), B4R B2 A b s 77 2 Al
PN BT, SR 5 R R AT A P B T 28 CHE R A2 4K
BEFRAE RN #$PY X-250 S-B) 11 5524—48h.
BRI AR E, BB AR KBS S IR IE M
SARCEEAT TR, R 5 SR B A TR R VR
(%t #fitilog10 CFU/g #E4T G140 #7

PEIENIER MIE SRR ) (Total
antioxidant capacity, T-AOC). i€ %/t 5 i (Catalase,
CAT). @%E Y E AL G (Superoxide dismutase,
SOD). At H kit S Ak ¥ (Glutathion peroxide,
GSH-Px)iif 14 } 5§ —- % (Malondialdehyde, MDA)7K
AR bR 35 SR FH R R AR ) AR ROR B 5 P A
PRI S AT IE, I 5E A BRVE DL B S
1.6 BEZITS S

TR 45 55 DL I FRUAE 22 (Mean+SD)E R,
i FHISPSS 17.04¢ HH 8347 5K 35 75 223 HT(One-way
ANOVA), X HDuncan’si£##47 % & L, P<0.05
FoRZEFREE .

2 %

2.1 AEIKFEHE K Surfactin W& = SR FE
RO SRR

HH 3 27 DU H, &5 B IR 0 28 % S £ 45
B B T IR A (P<0.05), 50 mg/kgis 4L
A B T T T 25 T T 100811200 mg/kg R INZH (P<0.05),
FACFR A NE R BTG B3 2 7 (P>0.05)
2.2 AEIKFEHE K Surfactin W& = SR HE
Eaf=d:0Al

12 3TN, ST HRAHLAH LG, &0 IR 4ok

J AT B B0 B 2 BRR(P<0.05), FLER B B 51
IN(P<0.05); BEPL B R ISP 1) 7 &, KA 1 54
& 2R S T E A, 50 mg/kgiM N2
/b, BT 10041200 me/kg¥R INZH(P<0.05); FLEE
BB T R S PR 5, 50 me/kgiR N2 5 &
e, BFE T 10041200 mg/kgis IN4L(P<0.05).
AL B2 i 1 e R EO W 2 R (P>0.05).
2.3 AEKFEHER Surfactin M EE T IEEIFIE
MEEE IR

HHER 4750, S PUBE KIS N4 S B P 4R i i i
T-AOC/KFFIGSH-PxiF I 14 &5 3 & T X iR 41
(P<0.05), 50 mg/kgi™ M T-AOC/KF &% & T
10071200 mg/kg¥s IN£H(P<0.05), 5041100 mg/kgi
INZH GSH-Px3F 4 42 2 51 T X0 B 41 A1200 mg/kg i fin
ZH(P<0.05), H.50F1100 mg/kg#s in 41 /8] GSH-Px ik
T B3 22 5 (P>0.05). 5041100 mg/kg¥s N4
TESODIE M & 2 1 T % R 41(P<0.05); 200 mg/kgis
TR AN R ZH 2 18] . 501100 mg/kg s N4 8] 76 &
7 (P>0.05) &PUE A I I EMDA
15 5 2 K (P<0.05), 50 mg/kgiR MZHMDA & &
B, 22K T 5 B R1200 mg/kgiZs N ZH(P<0.05).
FAEBE2H i CATIE PE L B 2 7 5%(P>0.05)

3 g
3.1 ¥EBASurfactin I EE T IFEPFEHLARTS
A

/N £ 28 FEY) SR IS = B P, e )

A5 e B AN E IR S A TS A A
A, i EL Bt 5 P i 3 i Je 25 A 0 K12 3N, 4 B

F2  EARHRMIERSurfactind HE S EAFERESE MR EERFE
Tab. 2 Effects of dietary AMPs-surfactin supplementation on intestinal tract folds height and muscular thickness of GIFT

P71 1 Bk SurfactindZs in K

i H Item AMPs-surfactin supplementation levels (mg/kg)
0 50 100 200
4 5% 151 ¥ Intestinal folds (um) 300.16+20.58" 519.28+43.67° 355.75+9.35° 350.71+16.12°
W2 B FEMuscular thickness (um) 30.98+3.73 31.69+1.90 33.34+2.67 30.69+4.47

T FAT 28U BRI R 22 57 2.2 (P<0.05), T IF

Note: Significant differences among the means in same line are indicated by different letters (P<0.05), the same applies below

F3 ARFRMIAERKSSurfactind EE T IF& BEMENHEHEZN
Tab. 3 Effects of dietary AMPs-surfactin supplementation on intestinal tract microflora of GIFT (g CFU/g)

B Ik Surfactin?Zs 7K

T H Ttem AMPs-surfactin supplementation levels (mg/kg)
0 50 100 200
KT B % Escherichia coli number 7.36£0.01° 6.38+0.14" 6.97+0.04° 6.94+0.14°
FLE B B Lactobacillus number 6.54+0.05" 7.390.06° 7.1340.19° 7.1540.07°
S E $(Total bacterial number 7.68+0.25" 7.53+0.26" 7.93+0.18° 7.88+0.22°
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4 ARHRIMITERKSurfactind) H E FIE A FER S LA NRIFIE
Tab. 4 Effects of dietary AMPs-surfactin supplementation on antioxidant ability in intestinal tract of GIFT

0 B Bk Surfactin?s 7K 7

151 B Item AMPs-surfactin supplementation levels (mg/kg)
0 50 100 200
HHEALAE SIT-AOC (U/mgprot) 0.92+0.05" 2.030.02° 1.37+0.23 1.36+0.10°
BCE S S AL EEGSH-Px (U/mL)  218.25+9.38" 348.41+12.35° 332.07+9.38° 298.25+5.21°
AL AL BFSOD (U/mgprot) 61.08+3.92° 74.87+5.98° 68.50+0.85% 64.80+5.25"
L EH A EECAT (U/mgprot) 3.15+0.09" 3.02+0.01° 3.07+0.02° 3.04+0.08"
A MDA (nmol/mL) 10.14+0.62° 5.930.18" 7.1140.14" 8.24+0.94°

T HE S BB LA E R ) e A, Fx i T T RE i 4
FFUL R i fg Bk R B, BAiEAILE R
FE S W B WO g 0 ()5 55, FLULZ R BE 1 in 445
Jir B WS 4 7138 5%, 45 BT il e BERR AT LA
TEHE?[ZI,ZZ]D

EAREG & & 2 AE AR It B K Sur-
factin A 15 fiz 494 5% 1) = B IR 5 38 n, H.50 mg/kg s i
2 T AR A, BRI — E AT PR
fikSurfactinX} B4 BE R E A K K E BB L HE
o WEER B, AMPs ] DL HE 738 b Rz 40 i i) 4
TR B A 5 2R 2R R, B B I AR Y, e
Jir 3 b R A bk B L IES A £ R RATR 20 i )
B, v I T 1 G2 5 B T B S T A AL B T
HELEH, BE B MAES, M miE R B A EER
’ﬁzﬂﬂ [7, 23, 24] 3
3.2 fEBkSurfactind H E T I & FERE R

HIF 55 2 B, 72 DR} R NI E Y & T AMPs ]
DAL k5 W i3 h FLER AT 1 . USR5 25
(RIS, P T8 b R A B R B P, AR
g5 AR, RRL AR R 0T R K Surfactin ] 2 25 34
8 P e i T LR AR, KT R,
AN S iz 18 S T B0 . 28 WAL B Bk Surfactin Ag %
Pt B 1, R IE A A B G,
MG B E A 2, R i e . Al KE 2%
H I\ R Surfactin {470 B I P -5 LR NS M 1E %)
FH G, A3 e Bk s TR T AN, s R A A s
75 T AT A A B 1 A IR Ah, Surfactind® g
AR T 00 ) B A S P A TR P 3 1, S R
B IE H A A
3.3 $ERkSurfactin M EE T IEEFERE LA
yal:0pA

FEIER BB T, iR N B AT —F
FEAEFE R B A PAIRAS . SOD. CATHIGSH-
PxANUA NG FR B 2 £ EH A AR, nT b g
Ji i AR, dEFERLIAR B B IR R Bl AT EDIR S
T-AOC 7] DA BEALAR B s ST A KF, el o

AR A T S A, BELIT I A B, S A P
M. MDA [ i3 5 I8 i R AR A R
7 £ 2 B4, e 2 /0 T D S LA 1 i
JoF o AR P A 1 e e A A v

TR 5032 B, A B 2 A0 T B Y -6 2 (R0 B Bk O
P73 9 Surfactin, BPHA B B 2% R0 3 5 30 2 —
AR, FERROT . OH FIH,0,%% [ H
e SMHIMDAE R . EARBEIE R, & BRI
ik Surfatin$2 & 7 }7iESOD. GSH-Px¥G P LA K T-
AOC/KIF, BEIE TMDAKY. X 5HRANTHF 5
Surfactinf 7 & % IF fe T BT BT AL T8 A7 S 1 45
M, Surfactindi B HLABT AL BE 7 (1E F
15N RN AT XS P 3 BTESE . Surfactind &30
WIHTEAL RS T LB T RS2 (1)@ 2 25 AL
B, R FEACE, Wb bR R . 3R
1 B B AL Th Y, H RS 5 B SOD . GSH-
PxFIBRFEAL A WS4 A AR, 375 4 R B s
A I, b R R BT BT, Ak, A E
P/ TR T AR 9 3 B R B, BRI R AT 2B
E AT AR . () A b B B K P
W, T e R R4 R T 5 2 4 4 s R o
(TR, A JOR 5 IS 7 R 2 T E R ELAE D, AT
HELE NG T A R Y ()i TR A
AMAFERER GRS . Fe Mcu’ %4 R 7K
T PR AT 4 JaB 35 T F b A 3 e R 4 A S T
YR R Y B R i MDA K P
i % Surfactinif K F- T+ g G B B IH, XA fe
Surfactin & 45 2 7% M 16 A i 7 0 2600, iy
B 5GP IR R B — 2 BRI M A
IR H A R 0

FEARIG 1, 5 5 B F . 3d 2 B AR R e T
S 0 1 Ik Surfactin/K ST (48 011 75 3533 — 5 1 2k
o X 5 ARURERT AT  E  E  k K
fe . MLBZEALAR AT 6 7 £ U0 F A R0 B U 2 3
LA PR B, DL % o e e e e 4 8 S 1 T
LEAGFERRAE 0 45 S, B & B K F 1
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YU K Surfactin X i 56 20 ) /R B 30CR T B 2 42
wt X T AE E BE S T A Ik Surfactin Y 2 TS 1
B, WKW, Surfactinff) 2 F AV S35 DL &R
TV PEE R At 2 R 3 2R v A FH R, L3
WRR 5 & BB O, TR SR Rk B DL R,
H I RE TR F & 00 3G oo 5 in; (E L s R
WK, FUktEREE TR e, R K &, Atk
BB A LA R RAA

4 NG

FEAAELH R I 4T B Ik Surfactin i $28 5 5 & 2 E
1 Jigp 18 4 B v R, R T TE R, 2 I E AL
Ae/y, MoGE s 8 2 EapiEfEeRs. EARRE
AT, 50 mg/kg )Pt # L Surfactin B AT X%t 35 &
AF A AR B bR AR A 2 B o
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EFFECT OF DIETARY ANTIMICROBIAL PEPTIDES-SURFACTIN
SUPPLEMENTATION ON PARAMETERS OF INTESTINAL HEALTH
INDICES OF GENETICALLY IMPROVED FARMED
TILAPIA (GIFT, OREOCHROMIS NILOTICUS)

ZHAI Shao-Wei, SHI Qing-Chao and CHEN Xue-Hao
(Fisheries College of Jimei Univeristy, Xiamen 361021, China)

Abstract: A 7-week feeding trial was conducted to evaluate effects of antimicrobial peptides-surfactin on intestinal
health indices of genetically improved farmed tilapia (GIFT, Oreochromis niloticus). Three hundred and twenty fish
with initial average weight of (12.01+0.12) g were randomly divided into four treatment groups with four replicates and
20 fish in each replicate. The fish were fed experimental diets supplemented with 0 (control group), 50, 100, and
200 mg/kg antimicrobial peptides-surfactin, respectively. Surfactin supplementation increased intestinal folds height of
GIFT (P<0.05), but did not impact the muscular thickness (P>0.05). Surfactin supplementation significantly decreased
the number of Escherichia coli of GIFT (P<0.05) and significantly increased the number of Lactobacillus (P<0.05).
There was no significant difference in the total bacterial number among all treatment groups (£>0.05). Surfactin supple-
mentation significantly increased the total antioxidant capacity level and activities of glutathion peroxidase and super-
oxide dismutase (except 200 mg/kg Surfactin supplementation group) (P<0.05) but significantly decreased the content
of malondialdehyde (P<0.05). Surfactin supplementation had no effect on catalase activity (P>0.05). The intestinal
health parameters of 50 mg/kg antimicrobial peptides-surfactin supplementation group were the best among all supple-
mentation groups. In conclusion, surfactin supplementation at 50 mg/kg could improve intestinal health status of GIFT
by increasing the intestinal folds height and regulating intestinal microbial population and antioxidant ability.
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