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Effects of Mannan-oligosaccharides on Intestinal
Microorganisms of Tilapia Larvae
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Abstract: The effects of mannan-oligosaccharides and flavomycin on the intestinal microorganisms of
Tilapia larvae [(1.00 £ 0.04) g] were studied. The results showed that the number and ratio of Lactoba-
cillus and E. coli in the intestinal tract of Tilapia larvae were obviously affected by three different addi-
tives including self-made yeast mannan-oligosaccharides, purchased mannan-oligosaccharides and fla-
vomycin with different concentrations by plate count method. Among these additives, 0.5% self-made
yeast mannan-oligosaccharides increased the Lactobacillus by 10.77% (P < 0.05), but reduce E. coli by
14.80% (P < 0.05), which increased the ratio of Lactobacillus and E. coli to 0.9720. Furthermore, the
Denatured Gradient Gel Electrophoresis (DGGE) fingerprints demonstrated that the original intestinal
microbial microecology of Tilapia larvae was changed by all additives, among the three additives,
self-made yeast mannan-oligosaccharides had the most significant influence on the intestinal microor-

ganisms of Tilapia larvae.
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AP B E T, 3 B I R gy 18 AR & A ) 55
TREETHRE . ILARBIE R, ER" . gl
ARG S S AR A T B SRR AR I s S L
A IR, Ak LR AT TR S AT i o 1 B AR,
Tl R AT RO SGFE, IORRRAR 7RIS FRi, 7Efa
25 )R TS o0 H R SRR RO BT ST D, A UL
(Cyprinus carpio)” . WL (Oncorhynchus mykiss)* 1%
AR R ER SRR TR GRDRE P R RO R
8 P R A BAR AL

B AR IR EFE A DK, R et A
A R AR BT I R 32 B G . BRELB AR Ah,
H A 1 A DL H &8 MR TR 2 R DR b i R R A R A
o b, AR5 LR e B HE 4 f (Oreochromis
niloticus x O. ureus)HWFF X%, & 7EFE R P IR
IS R KF- 1 A i RE T 87 S0, I SR b ds
WS R AN H B SRR L B R AR LA, AL SR
T T B RN AR P A B € I L UK (Denatured  gradient
gel electrophoresis, DGGE)% %7 % F fa 4 fa fa {4
Ak R Xk B A £ 4 £ g T R RS2 e, S
SN TE e B AR gy fa 1A 380 SR A e
A
1 MRS
11w
111 BHIESEHEFEERS & B R
5 TR A T e R TR of KL T8 VK f I
240 L ) 3 R SR, T RO R A
Mo AfIEEEEH RN &N 6.06%. JMETHEE
SRS BRSO 12% () FKiRkiA).
112 WM& RATHATE.00+004) g B2
B, IS — B WA Ak, BEALAAC
Firh, Hib 70 R, fHFE 60 d.

1.1.3 3R KigRe: e 25 22 508 (EMB)L &5 %
AR IR A, MRS BiUIE (MRSA)L 5t B
PARGRSAELAF]

PCR 5|#"): DGGE-PCR F|¥): V;.,(5'-ACC
GCGGCTGCTGG-3"); V3.3(5'-CGCCCGCCGCGCGC
GGCGGGCGGGGCGGGGGCACGGGGGGCCTAC
GGGAGGCAGCAG-3'),

1.2 FH&E
121 FHELWRI: 28 1 EEEaER b2 5

BEH B S (R > 2 Bk T ), dh 4 b P, &
SEFR 3 AT AR ORI 60 B, BiHEIAS),
JEMLHI B E AR 2.0 mm B2 DUHRURLIRDE, LRl RDEL
MR 1.

SEOG TT: AEFER R R 4 31 I 0.0% A il H &%
SERECW IR . AN 0.5% F I H #E SR . 0.5%51M
HEEZEM . 8 ng/g MR, SMIFERL 60 HIif
FERBERRHE L 1,

F 1 ERHEREN

Table 1 Fundamental ingredients of feed

Ingredients B Ingredients B
£ (%) £ (%)
i PG R R
L 9.00 Trace mineral 0.50
Fish meal .
elements premix
5N A R ARA
S 20.00 2 SR 0.25
Soybean meal Vitamin premix
#,n Ay E
A 24,00 %WC’UE ) 0.30
Rapeseed meal Choline chloride
£ e g =
H AR 10.00 R . 1.00
Cottonseed meal Bean oil
v "
1
Wheat mid- 21.45 . . 1.50
. Fish oil
dlings
o
B3 10.20 WERR — S055 1.80
. Wheatbran CaMPO9)y .
& 1t Total 100.00

T 2 A R TR R R T 3R TR R A T S ARDRN S iR
(ng/g): Va: 6000 IU; Vp: 2000 IU; Vi 505 Vi: 5; Vgt 15; Vi,: 15;
VB3: 25, VB5: 30, VB(): 10, VB7: 02, VB“: 3, VBIZ: 003, Hﬂ.ﬁ%‘ 100,
Vc: 100; Zn: 80; Fe: 150; Cu: 4; Mn: 20; I: 0.4; Co: 0.1; Se: 0.1;
Mg: 100.

Note: The amount of vitamin premix and trace mineral elements
premix added in the feed (ng/g): Va: 6000 IU; Vp: 2000 1U; Vg: 50;
VKI 5, VBli 15, ngi 15, VB3Z 25, VB5Z 30, VBEZ 10, VB7I 02, VBHI 3,
Vii2: 0.03; Inositol: 100; V¢: 100; Zn: 80; Fe: 150; Cu: 4; Mn: 20;
1: 0.4; Co: 0.1; Se: 0.1; Mg: 100.

1.2.2 TWEE: LR [ LHRMAFEFET 12 5K
(2.0 m x 1.5m x 1.2 m), /KiK 0.6 m. FlSLAHH
B4 18, freaf e IR S, HA4m 4
(800, 11:00, 14 :00, 17 : 00), HIEFE N IKE
5%—10%, FFARHEKIR . RO, KA
Fr— BB i FR A S B I T KR 25°C-29°C,
DO (#fi#%) > 5.0 mg/L. NH3-N < 0.3 mg/L, B&
o
S I R R AR SE T

123 KBFEMABTEONE: BLm . 1

© FERFERMEMARTATIKSHIEST http://journals. im. ac. en

http://journals.im.ac.cn/wswxtbcn



710 wehGEHR

2010, Vol.37, No.5

W e B AR R RE S 0.5 g TR K B AL BRI
10 mL B0, FALREKMG R —ES 107,/
& VR W IBUIE 7 B B2 IO FE i 100 pL, 2P 2]k £
PERR SR B, HIRERRS), BAMREM 3 1T
Ko 7E 37°C 4 F 1555 48 ho BE3R45 G iC (5
S AR AR BT L), BOHSFIME . F A e
-20°C T4 M.

1.24 BFEMEYS DNA BIIZEL: A5 6 Fr
100 mg £ i B FE BT K E AL PR 10 mL & .04,
Fie B SR (12148 U 38 AR 0 5 DNA, # $2 B
DNA Ff 5 —20°C ¥ B ARTE45 .

1.2.5 DNA RE#M: 0.8%HlgHE . TAE Buffer Hi
Uk, EB Yeta, BERE UG ANER 53T

1.2.6 PCR ¥ #5144 E 58K B IK(DGGE): 4
X} 16S rDNA V3 X Bt PCR ¥ 34, #34 KLhK R
25 pL, BHr DNA A 50 ng. §HEFLF N 94°C
5 min; 94°C 1 min, 56°C 1 min, 72°C 2 min, 25 ™
5 72°C 10 min, PCR 7* W) ] 1.5%B NE A 368 A L UK
EB Jeth, | BEWE RGNS 53 BT . PCR =itk —4
7 P o FEE R I R YK (DGGE) 20 85 o 6 M A8 1k 6 i
35%-55%"%) HLJE N 120 V, HLUKZE MK 1 < TAE,
60°C H1Jk 3 h, FH Sybergreen 34 (f J5 HE I AR AL UL %<
43T o

1.2.7 BEGEREIESH: FIH NTSYS 2.10
) UPGMA HCAS [R) 4R 552 45 44 1 i 38 Tl A 40 v R
RHAM . LL ReAE AFRIC, X DGGE P 4417 % A
A, BV SRR GRS S <1, JCARAH AETE
{4 D) 2t 55 A0, I Jaccard! 28 B0 AN [l 4 37 4514

B B AR AR 4 g TE AR R AR (M T 20

2 iR

21 RWIHER

XS T fa5t o i 0 BUfa i 8, e i R
FLIRAT PRI R A FF TR A B8 an 2 2 iR o

HY 22 2 AL, 3 ANBREE Y A i B RE R SRR I
B LR AR T 9.37%. 10.77%. 10.52%,
KGR T 7.12%. 14.80%. 16.36%. FLERAT
A5 R T AT B A At B T BB A B A
P Bk T % S WS o P 388 o R B T T 104 5 o B
B R, T LR B 1 AR LN B
22 XWIER

XSG T fa ot v ) fa B fa i 3B, DN fa i 18
FLIRFT T AR W FF DR B 4N 2% 3 TR .

H 2 3 "L, RPN 0.5%0 H B R H 5
SEREA 0.5% 1 S H 52 5L 4% 43 ) 4 2 E 4. &)y £ iy
E P RFLRAT RSN T 10.77%., 11.08%, KIGHTF#
(IR T 14.80% . 7.67%; HFLERITH S5 K
FRR LA, TR R 0.5%0) [ il Lk H 22
TEHE R B3N T FLRRAT R A . B R A
KA T R L RR AT R G, L R AT R Ak
HEZH 87> 20.39%

23 GFEMEYREREL DNA A9IREL

RARECEE T . 1. FEashfa 6 MR
[ B I A W) B R 40 5 DNA, Wi 1 s, M Tk
HE AR T i A R DNA A,
FLAATE 23 kb 247 .

*2 AFEBRSHEFENFFEEYEFEKPHEREYHFIT

Table 2 Effects of self-made yeast mannan-oligosaccharides on intestinal
microorganisms of Tilapia larvae

1 ] 1 A R S o T T S 1 1) e B S
it HE 4 Self-made yeast mannan- Self-made yeast mannan- Self-made yeast mannan-
Controls oligosaccharides oligosaccharides oligosaccharides
(0.25%) (0.5%) (0.75%)
i Leaalbeatiig 6.34 +0.01° 6.93 +0.01° 7.02 % 0.00° 7.01 % 0.00°
[1g(CFU/g)]
KIGFT A E. coli 8.48 + 0.00° 7.88 £ 0.00° 7.23 +0.02° 7.09 +0.02°
[1g(CFU/g)]
FURRFF R HU KM R 0.7473 0.8804 0.9720 0.9879

Lactobacillus/E. coli

W F—AT 8RR RNEG FHEERORTE P<0.05 KF-ER B,

Note: Values in rows with different letters indicate significant difference (P < 0.05).
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Table 3 Effects of self-made yeast mannan-oligosaccharides, purchased mannan-oligosaccharides and
flavomycin on intestinal microorganism of Zilapia larvae

9 ol P B 5 S AR SPIE T 55 SEAR HE%
it A 2H Self-made yeast mannan- Purchased mannan- o
. . . . Flavomycin
Controls oligosaccharides oligosaccharides O i)
(0.5%) (0.5%) he'e
AL e 6.34£0.01° 7.02 +0.00° 7.04£0.01° 5.05 £ 0.02°
[1g(CFU/g)]
PSR |0 il 8.48 + 0.00° 7.23 £0.02° 7.83£0.01° 6.40 £ 0.00°
[lg(CFU/g)]
BT BRI 0.7473 0.9720 0.8995 0.7887

Lactobacillus/E. coli

V[ ATRCR R B R NG TR TE P < 0.05 K25 8%

Note: Values in rows with different letters indicate significant difference (P < 0.05).

23 kb

1 FEEHEFENEYS DNA BikE

Fig. 1 Agarose gel electrophoresis of total DNA extracted
from intestinal microorganisms of Tilapia larvae

¥: M: Marker; 1: XTHRZH; 20 B EEEE T 2 S0 04 (0.25%); 3:
19 T e T % SE MR (0.5%); 40 F BB T 82 SEMERE (0.75%); 5
SN H 58 BERERE(0.5%); 6: HERE .

Note: M: Marker; 1: Control; 2: Self-made yeast mannan-oligosa
ccharides (0.5%); 3: Purchased mannan-oligosaccharides (0.5%); 4:

Self-made yeast mannan-oligosaccharides (0.75%); 5: Purchased
mannan-oligosaccharides (0.75%); 6: Flavomycin.

2.4 BFEMEY 16S rDNA Y V; AJZE X PCR
g R

DL ER BB R ) B R N 4] DNA SRR,
i 16S rDNA /) V3 0] 45 [X PCR ¥4, £ 1.5%35 g
WEEEIE FL VKA, 53K75 200 bp Ze A B4R Sty 1
F B, IWE 29 E, FEMEE RS 1 55407, A58
I PCR ¥4 52 R A IE, @A HTE TR
() DGGE HLIK 5 #7 o
2.5 AEEAFEZHET 16S rDNA-DGGE 54 & it
i, BERSTRBIARE ST

S 1 R B Efa 4l a7 a4 9 16S rDNA
V3 X R Bt DGGE 45 80 % I 5 25 bir 2 R an &l
3N

A 3 AT, e B a4y o e Rk e S TR
BEG B H 8 SE0E . AT R SRR R R K AL
0 AR B A a4y g B AR D R B SRR, B
i B AR ) B 2 R S, R Ml SRR

M KB 1 2 3 4 5 6

2 FIE@i)aRpiEMEY 16S rDNA V; X 5 PCR
i IEEE

Fig. 2 Agarose gel electrophoresis of PCR products of V3
region of 16S rDNA amplified with total DNA from intesti-
nal microorganisms of Tilapia larvae

: M: Marker; KB: BAMEXTHR; 10 XFHRAH; 2. A il ) 1 5% S0
FE(0.25%); 3: A IR T 28 SEMEFE(0.5%); 4: H il EE: T 85 5E
BHFE(0.75%); 5: ST BE SEMEFE(0.5%); 6: BT R,

Note: M: Marker; KB: Negative control; 1: Control; 2: Self-made
yeast mannan-oligosaccharides (0.5%); 3: Purchased mannan-
oligosaccharides (0.5%); 4: Self-made yeast mannan-oligosacc
harides (0.75%); 5: Purchased mannan-oligosaccharides (0.75%); 6:
Flavomycin.

6 NFEARZE 0.8 AL L aT 40k 3 25, XtIE4l 54t
AR A2, SN T EE SRR B — 2, 3 BRI
T A R — 2

12 4 R 3 AN RIS I A il ek H 5 SRR
XA REBONTF 0.75, J&8 T HEMLIKFE,
Uk B 8 R SR G TS kAR T B A a4y R A Y
W TE A ) B B A S PR 3 NS I Y o B H R 5
BEEE ] AR LR EOR T 0.75, & FHAIMLL, PEmIER
TNAS [FIZKSF- 0 E T 58 S0 % A 0 4 07 18 TR
YIRS S PR B R W R ARG SN T R SRR A
TR G MAMMPILRBRT 0.75, & THAHL,
Ui B AN H 28 SR A B A B A £ 4y i T B
AW BRI RIS 0.5% A8 i B A H 5% RS
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Fig. 3 The PCR-DGGE fingerprints (Left) and the dendrogram (Right) of the PCR-DGGE fingerprints of 16S rDNA of
intestinal microorganisms of Zilapia larvae

TE: 1 XPRRAL; 20 [ W E) T B SEMIAE (0.25%); 30 FI I B BT B2 ZEMTAE(0.5%); 4 1l BF 85 BEMTRE(0.75%); 50 NI & ZEHIEAE:

(0.5%); 6: FTF .

Note: 1: Control; 2: Self-made yeast mannan-oligosaccharides (0.25%); 3: Self-made yeast mannan-oligosaccharides (0.5%); 4: Purchased
mannan-oligosaccharides (0.75%); 5: Purchased mannan-oligosaccharides (0. 5%); 6: Flavomycin.

x4 FRBEFFHTHTEEYDEEGE
By LS

Table 4 Similarity coefficients of intestinal
microorganisms of Zilapia larvae under different
feeding conditions

Samples 1 2 3 4 5 6
1 1.00
2 0.69 1.00
3 0.63 0.79 1.00
4 0.63 0.79 1.00 1.00
5 0.77 0.82 0.63 0.63 1.00
6 0.80 0.63 0.61 0.61 0.70 1.00

TE: 1 GPRRAL; 20 B EE T B2 SERE(0.25%); 30 ALk
R SENIRE(0.5%); 4 AW H 2 SEHIRE(0.75%); 5 AP H 2
FEFERE(0.5%); 6: W R,

Note: 1: Control; 2: Self-made yeast mannan-oligosaccharides
(0.25%); 3: Self-made yeast mannan-oligosaccharides (0.5%); 4:
Purchased mannan-oligosaccharides (0.75%); 5: Purchased man-
nan-oligosaccharides (0. 5%); 6: Flavomycin.

0.25% W8 i 2 14 1 i T &% ZE B i A LR Eh 0.82,
JE T AL, BEIE 0.25% U Nt i [ i H- 5 S
REIA B 0.5%FM H 55 ZE 0 I it xt 2 HE 4 4 fa
TE B A W Bl A AR R R

HYBC AT, A R R SRR . AN R SR
W R BIMAERE AR T % 0 4yt 5 AT 1 i e
VIR T A5 IR EE, B a0 i U D O U SRR )
ZAR IR, X5 Sakata T, Trust T J Al
Sugita H'" ARG T 45 5 — 8, FEARSLE A il

http://journals.im.ac.cn/wswxtbcn

B H 5 SRl XT 2 Al 4y £ 18 AR ) R AR 2SS
5 NS
3 Wik

HEE ST 2 2 T fran Tolk | 25450k
@R IRI AR IR AT, e T RO
B INFRSEF FIRAE o B X H 5 SRR R S B,
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