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Advance in Research and Application of Microbial Ecological Agent in
Aquaculture”
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/Migiwe®  The microbial ecological agent (MEA) is widely applied in aquaculture as the rising demand of sustainable
development. The recent study and application of MEA in aquaculture are reviewed. There are three kinds of MEA: Probitics,
prebiotics and synbiotics. Probitics, which is the mixture of microbes and their products, are applied in aquaculture for
disease control and partially replacing antibiotics. Prebiotic is a non-digestible food ingredient and can stimulate the growth
of aquatic animals, limit the number of bacteria in host and improve the health of host in aquaculture. Synbiotic contains
both probiotics and prebiotics, which will improve the survival and implantation of selected microorganisms and benefit the
host in aquaculture. Their effects on increasing the growth of aquatic animals, improving their immune characteristics and
ecological environment are summarized. The bio-safety of MEA is discussed and should be paid much attention. The issues in
the production and application of MEA are also discussed, and the future researches on MEA are proposed, including strain
breeding, process improvement and ecological relationship between the intestinal microorganisms of aquatic animals, additives
and environment. Ref 73
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A S 5 B AR 7, 00 S8 D T A K A A o R0 B i PR L
CUFF A AR 3 32 B, R £5 2B 187 (Probitics) | 5 A2 70
(Prebiotics) Fll4 4= Z (Synbiotics) . # A X PR A K, ok
TR R 25 A2 JCJE — 2SR A% 32 £ 1k A a1 3 i TE T AR
O, AR SRR AT, RS A F RS
A TR RN 36 AR DG LI T A7 A 500 . S AR, Bl A A R A
TR R AR BN Tz N, B T BRI 2B FIAR B AL
5, I 52 BIHOREL 12 I e . AR SOOI A R 45 2 il A= 2 il
3 S 1) 1 LA R A A 23 70 2K 57 4 b i 1 S AT 5k
GRE3Y

1 KEFERTERERER
Xt 7K 7= 7 5E 1Y 22 N
FRE A T 19944F [ 19994F | 200343 A4 T /]
DL 2 7 3l 9 ) RE v 3R i G AR R S, 20034F 4kl ER
B5318%5 A A CHADBHA IRl & Fp S ) b, e G i A
WA 15FR . HiAK ZEfHT & (Bacillus licheniformis) | A B 2
AT (Bacillus subtilis) . W XU AT B ( Bifdobacterium
bidfium) . 2B BRE (Enterococcus faecalis) . BRI ERH
(Enterococcus faecium) . JLER M EKHE ( Enterococcus
lactis) . R FLFT B ( Lactobacillus acidophilus) . T B&FL
& (Lactobacillus casei) . AL.RFLIF A ( Lactobacillus
lactis) . T FLATHE (Lactobacillus plantarum) | FLER K ER
W (Pediococcus acidilactici) . [ 3K # ( Pediococcus
pentosaceus) . PoWi R £ Wt (Candida utilis) . FRIH
Bt (Saccharomyces cerevisiae) Fl1H P 21 {5 5 i 7
( Rhodopseudanonas palustris) .
il S

Y64 40 (Photosynthetic bacteria) & —#EA: Bl oA
(YA TR, R TSR KA AR B, 22 I, A ks, L2
Ji 2 BROIR L IR BIOIR B SRk . BT AL A d I A
SR RS 8 N X DG A AR T T A IR A R B
TH#EAT, AR 25PN E R S A A AR
12 TR N R ARk 3 T TR A Sl i 2T R R R 1, A R R AR
FR AR LU E 7 F A/ LA MR35 AR R

(Chromatiaceae) . I # Fl (Rhodospirillaceae) Fll 4 # F}
(Chlorobacteriaceae) , L1841,

A MR BT S E SRR, EE S EiA60%L 1, [F A
WEREEQ. 4iA: B MRS, X L) i §2 & T KA 4=
YR PERE ST, AR S KA AR AR, JF R TR, 1998
A, SRR AEAE, OG5 A TR TR Ry B Gl 2 4 e L R
fili .

7R A5 38 2o 4 it U Al A R S i O SR R B
IO BOK T SR B T AT S, 25 5 3R B IR P-4 e

=B

3 R s

XTHE35.82 kg, JH W44 B P2 HE40.74 ke, H9KT4.92 kg,
S T 84 B 20 B 30 35 5 TRIEE, 8 0% & 40 1 A9 7K b 7K i 5
FE, WA TS, JAWE R, KaEs, #n e
j][G].

Wang %5 N K 161 358 v 43 88 21 1956 A 40 T8 R 2E AT T Y
TRADBEINENER M, 28 dJF % B3N [ He J8E 5 2H 10 i 44
77, (E 3L PR A W X 5 45 Rl AR A TS M, B
PTG P U R TS M L 4T 4 2R TG T AR O IR AR K 4R
T P T R ARl Y T R T 14 e A e

B L5 55 WA A o T A S T 5% A 41 8 B
B UNE,  45 T BH, 8 £0ST X A T R n9.31%, FLARDRLF
B A B AR 8.55%, 5 A A i fa . B A fa b 1 50 45 S —
ﬁ[xJ'

12 SR

ZEAUFF B (Bacillus) Jp > [GPHPE R, BARFTIR, 254
B, PR, A LA AR IR B A R ZERFT R
0t P R T T DA 25 AR B R A2 R R E A
T T R P TR DR Sh W 1) 1SR g5 A T P AL M A 2 A
I BRI 55 2 A AT

WangdF N\ & BUAE AN T 25 25 1) SR AR 00 o rp, st
AT, WZE AT B . AR AN B L A A0 R A AR ]
T, e I R 5 X BRI D T3 80% [ ESF, b 3 Hh U R
B BE R ARG, Vs S i 18 hin , Tl AR gk g 7,

T AR R B2 FRLAT BRI S ARDRA iR wT DA i R4
I A T A S PRI BGTG 356, JE%  Fh TE T % A 344
TR B B R, A R A KO, B A R I T
PR A0 4 i AT — s PR A1, X — 25 5 5 Wang i /% BIL
AT, ZE sifd iz FABIOLOG 7 ki J& BR 2 AT B T LA 3 i 2
T AR W TRV G A SR e K T, DA TR g A g = 4,

Aly %5 % BL, Al R0 2F J0 AT B 3 T LA 61 2 ot 18 B i B

( Pseudomonas fluorescens) WA, it 28 18 23 S8 a2
RN TR £, T B A R D ot A PR A i SE T,

K A 25 76 £ FICN201010615952 . CN200710029252 .
CN201010615629F1CN201010616015H, FI| Ff 25 4 26 4> Ve T30
6 00 By 000 96 2 FAF B WY 9701/ 3 A< 2 AT B8 £E 7 K 7 8 2
B F= Eh K PRI TG L SRAORIK R L AW IE KR AR, FE K=
B BN AT, AR T R AT AR R AR
10 ENEE

FLFFE (Lactobacillus) J& 7= ZE 46 1 5 % [G FHAE AR
B, R BOR N, A B R LR, ke — 2
FERNERRITTR , 7T LARER AR i 3 pHAE DA 400 o) HE & S0 1 19 A=
KR, R A PR GE R, 2T OB UE S AR I R
B T BT RIA T NN B0 14 e i g

Suzerf§ &2 B Al H & A5 4 R0 FLAT B 9 7l 25 A= B R0 A
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TR BHE A — R BN, XFghfsgmiik, Jois &4 FEi
TR 11 TG TS A 0 2 A0 A R | bR K DR AR W 1 T
R, BN 26 25 BRI 30 7 e B v A i .

Subhash®§ & i, 15 W 102 ZLAT A AR 2 B 78 (R R 45 —
BELAL : TR & R8O, Al Bk EE 0 (Pinctada fucata spat)
LRI WL R T A R S B X IR 5 T16.9%, 75
TR AR BE 4R 9 1737.6% 0 BRI AR IR A 555 11255 %
i (— =0 =2 R 44 st ) T =, 2R
SEO ARG . P SR H B E AR TR Aly S AR SR
JEZ B AR A 2 B, WE IR FLAT 0 AT LABI I B sk o 1y A 1K
RIS, AT 2 B, A 2 6L AT A RN I R LA PR 5 PR 57
B A0S, 2 A0 AR A IS AR TR T AR R R e

W 2 1 /N A0 i 8 DA D, AR 2 A TR n) el R i
P S BRRRE , T B R 14 i R 2R 855 2. Ring o 1 F 9 11,
FES) 0B R S R R LR I, N S X FLRR DA Y 8 A A T Y
2,

14 ST

WS #F 1 ( Bifidobacteria) J& T W H, J&—JEM
AR KRB E, e EBF, A28, RA, 2
W TG PH P B U A T R A R R B KL A Y, FEE
WIRFLIR N TR . AT DA i 1 R R AR R, O
FP BB FH T 1 B e A A 390 14 LI T B 2 A A U LI AT B
( Bifdobacterium bidfium) . F FH MWL E ( Bifidobacterium
adolensentis) . 22 )L XU AT H ( Bifidobacterium infantis) |
W AT (Bifidobacterium brevel) | K S FTF #
( Bifidobacterium longum) | e rbig i SUSEFF 5 76 k6 4%l
TN 5 B Sl AR RR R N SR SRR H SR 2. e B AR R B AR
BT RS SE AT 1 550 T LA o Dt B A, i/ B R A £
RPN, X £ % TR 46 T T A R AR P
13 DL

i1k 40 B (Nitrifying bacteria) 2 ) F 42 20 58 W Al 2 £h
TER AR, N F b B iAg g i, COME MR mfLiE A
FW, MRS LR, J2EM, F 2R, SR —
PSR, I R R RN 2 23 W SRR BT, % K™ % B B Al )
AETEFEAERL, R T1E AK S AR B Y i R 22— T i Ak 4
DA U] D AU 22 R R A R AR S S R &, T U RT LA MR AL )
e/

ZERBEVR LI, SIS 1k 41 B i 100 cfu/
L, % A ol 55 GE 7K PR 85 b 2 AUk BE R 1 25.05%, T
il 1R 28 B 1k 45.16% , CODP#AIR12.33%, 7 4 7K i 15 51 2k
L MR I T 22.18%, A H K T46.15%, 4 fam
PR B ( Alkaline phosphatase, AKP) 1% /) . i &4k ) it
(Peroxidase, POD) 7% /7 L) M R & Ak W) i AL i ( Superoxide
dismutase, SOD) 7% JJ 4R A7 W @42 5 % v wie i iy | o Sfk
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Y A AR 2K s A R S SR &
FLEGIS, WIS 100 AR RT LRAE I 3 0 28 G D e AN
T 5855 .

AR S A FR I, ARG 12, TR G I (43 B KR S b
JLVRMH RS, BiE T EMIAETIRE, Shandf g B4 M ek
BAY A 200 B XoF 25 o o IR 3 B 7K P B RS SR A
{176)

P BT (Yeast) — 02 15— S fil & M 25 (14 45 R 48
HW, M ER LA RIS 2, HIREZRE, TRk T
AR, RS A EENEA MY R R, &
KT R A A B R 2 A T R A 1 Ak K T 9
FH SRS 2% B DV 7K e 3 B 31— R LA s 28 i 5% B K
IR A IR IR 22 e LR, 00 25 R B, MR A KR A
W BE <20 mg/L, pHIE6~7, R EE25~30 °C, EThik FE0~1%, A%H
2 mg/LLA LB, SRR i 2R3 80% Y.

2 KFEHREPEETETR

K= R 5E K 2 i

% 42 70 (Prebiotics) #E X — 28 i — 28 25 A g AL BT
PR AR TR BT, s R o T BB A W A A .

I SR 2 2~ 101> SR 38 S 4 1 5 % 42 T8 B 119 A
SCHER— SR, Hoh, DhRePE IR M BE B s JE BRI,
FTT A5 S b 1 O B4 R B A, Lk TR L LR AT
S, R E AT A B, R LA R R . X RS
59 54 (Fructooligosaccharide, FOS) | H # 24 (Mannan
oligosaccharides, MOS) . K ## ( Xylo-oligosaccharide,
XOS) F15E 5 K# (Chitosan oligosaccharide, COS) 207
HARMR A, 52657 2L BB FT B8 G B i 350 H i ARG 28 b
Ji s R LS BB 5 10~100%.

TS BT AT R W], SR B ALk e ) S e
1 g/kghT AT LA S 2 4 v R S AY AR RE S e R T, R R
IV A BTG 0 . 200 B A W TR L IV SODE M4 A1 A A
C3I) 8 035 T B A, HLA S0 U A 503 1 FH Y
P, A BE 7= A TR RO, S ] A A A b A ) 5 M S 5 v Al
1530 5 T 0 2 o 45 R

S35 U S5 BT DA} TR e SEBE S R BT B S Y
AR S TR & AR T DR AR Ak, W] R 58 SE AR by o — ik T
R BRI T, B Z R T A%, 35 Holben il Trust& Xf
i U IF IR A5 R 2. R A B S R A, 15
SERRIM A G, HpT RGeS 45 SR, LSRR 1
T 50 4y 0 5 KA TR R B BE T L Tl S B R
TR B A — B, R & BUES N & 53 $10.50%5¢
SEWEIT, 40 58 5 R LG IR R R T 30%



BRULLASN, B2 SE0E . AR S o AT i o i e A R AR K
RE, S TIRE, 5 IR T AL S LA R R S A
PE A (B, B IHE 25 Xk L 4 I X R A T ST A,
TR AR SR A X Xof A e 30 R 2B K SR 38 T B R
R A0 — 0 R B4 0 %ot AR T T R ) R R L T R il R
I 5 R A 95, {EL A SRR I, A/ NP S B IE S A R T
Z A
22 EH

A AR A RIE YR S B RE 20 IR R
B BB 2, XRE A MY A SR s m E &
G g J1, IPTAMZ L

A T 4 4 Bl A 1 K AT TR 400 i B IR 2 W B T A
TP, 455 3R I TG 220 RE 05 51k 22 35X A0 1M b 40 i ) B
R, R T LR i O R A R A IR A
LB PEA B S5 R IR, IR 20 W T e AR e A S T 2
VO BE A0 L RCH . POD K SODYE P, M 42 v it
PEGR Y HE F15Y. Solemih i Z2 Wl nT 412 #F K VG ¥ fi: (Atlantic
salmon) FWEAN LAY 754, M 42w HLIA DL IER Ye fig 1™

FFHAESEAE6 hm X 5 57 58 b 1F 7 K SR OB T S 5
HaR, & BRK T B A TR R B9 BT RE 7, B R 4 0
B 259 2R 0~40%, T oA 45 MR JBk SR OB A K 3t % 3 2R 8 A
80%~100%". 5 e ¥4 25445 UL FF B JH 2R Ml 1 5T H AR X R
FITF SFAAR N, B JER SR T v 97 S il B 35 T
T E, AT AR K S R A R S g .

R 2 0 S5 A TRk TP S o B SR MR AR 30 d S, R R 3
P R A 77 05 SR A I R R e, R B R Y. A
ST T I SRS ML B T R 134 S v -t o AR R 4 R P,

THH, V2 B 5 3 3 W e BOBE R LA S 2 4R R K Eh
TA PN 110 175 R 6 P R T %, 42 i K 2 sh ) (0 R S g i
1T Ah, R MR — R AN R L, XK s
A WA S8 14 S Y 8 1 R 10 .

PUR IS B A BURE MR 2 Ik, BA TSR E RN, 78
AK7EFRAE b AT R AR 7.

FJTEER, AR R A ISR E AR, # X ERY
AR TR T SR ANHT AT X B, e
g A X B AR A AT TS P R B, SRR T RIK ST fE e 2
KPR AU RE S S HUAE R R B AR
BRI T A AR AR K B, AR A A 7 A X R A iR
LA B R R A AOR A FE L, SRR AT RE U
PUA= Z A BT R RS IR 47 44 A T K™ s
425 oS0 TR IR A 8 | 235 A R D BE R IF S, P IR A ik
ek, nT S LT B IR At A e .

3 R s

4 KFEFREFITESES
B EH 3K 7= 7R A B 22 M
A4 &K (Synbiotics) MAE AT, EFisER
(Probiotics) 5 £ £ JG ( Prebiotics) B A F % A= Wy il 7], I
R T DA & 2 265 A B R 25 2B T PR
B ISR 3 FR A 28 R AR W A1 Sk 7, 25 R e, i AIK
B A R 2 FELFT TR 10 B 2 2R R AR v 1A Sk 114 2 7 v i
2144.94%, BN PUARAEE S, WRERE I B A
A A S IR SR B, WA A 0] 3 R A
TE OB R, 2 A B ZE FAT R, R4 A g AR K
eSS R AR, TR0 1% & A Al B 2F FRAF A &
A BT R ARt A B R IR R AR AR R AR T R
SRR 5T % BR0.01% 1% 38 AHHE 11 0.01% M A 25 A0 FF B e {1 4] ML
SEE R R R A e .

5 it A HIA R 2 R

W A 7K™ % Bl 1 T K R Bl AR A R R T RE A 2
HIRIHINEE, & Rk S S AR )z s L
el S T AR IR Rb S, MU T 2RI T
PR AR RS, SEIE R 25 ) B R (FDA) ANSE [ Al 22
SEP 2y (AAFCO) A TA0A AT H T 4RDR 45 M B0 22 2213
AT AL B A R DR TR R R R D TR 2 R A R i
Moz T K™ I B R, T R 4 2 P ) R 23T 3
TR T AR A (0 2 2E T 00 P02 DR T o R A
VR i 18 v h AR AR T 25 P DRI, 5 S o i P TR AR
SRHLRN AT ST A8 BE, 5235 R AR DS EE L ML, N A
B VP AL, FRUE K 7 ol A 285 T 500 9 e 5 e A 22 4 .

6 FiERB K RE

R 2 25 500 00 £ 2B T M EZEAOL A AR 2F
TOATEE . FLFTER . DU 3 | A AL 20 3 55 S S ol A= 4y ] LR
M, AT LA S . e A e RO - 2R 4, AL
T A TR R AN 2 A SRR T, AL R A K
GG, A SETE R IR A PF AT 2, AL A R SR R B A
VTG, A SE T AR R T TR, IS SR, R TR
AR I L BRAT a8 T S AR, BELRS: T el A A o
SRR = FIRL L. R, w5 ZERE I R AR B bk, o — 2000
ek R AR T AME BEAT (A A R D ST I, b B4
BTSN B R 3B A SRR PR 2 18] ) O ZR AT A
%[73].

Tk A= AR e RE BIAE T L TET5 3, AT K BT, AT
K7 IR SN P LE 7 AR BERE ST, WD R, AR
UM AL R AR P25 24, 7R K™ FRFE b B AR I i &
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