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EEMZMINCEE, BIR28-35°CE, HAF7Hz
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Mg R e A = Z R BISMNCRRTE i (Hampel et a/.,2018),
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PROBIOTICS

Inhibition
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Phosphorus
Carbon



Table 5. Water probiotics in aquaculture.

>104

S. no. Putative probiotics Origin

Action on water quality and
observation

Doses References

Commercial product

HERE + BEE

Bacillus sp.,
Saccharomyces sp.

Nitrosomonas sp.

Bacillus sp., 5. cerevisiae, 43 Commercial product

Streptomyces sp. Estuary sediment

Gram-positive Bacillus sp.

Mixed bacillus Commercial product

B. subtilis and B.
megaterium with
— soyabEammeal

BZT#BIO-AQUA

Commercial product

MEHERE

Commercial product

Bacillus sp. and
Lactobacillus, yeasts

Commercial product

ZFIERE

Commercial product

Bacillus circulans and B.
lichenifarmis

Marine water and soil samples

RINFIRRE

Rotifer, 8. plicatilis

Bacillus pumilus, B.
licheniformis, and B.
L swubeilis 0000000 |
Lactic acid bacteria

ERE + BEE + b

+ MK F IR E

Total nitrogen and ammonia

concentrations lower up to a

lower externt

Water transparency was highest

during the initial phase of

culture but gradually declined
Reduced concentrations of nitrogen
phosphorus, and increased

af shrimp

Experimental culture tanks
provided with Streptomyces had
better water quality parameters

Probiotics maintained optimum
transparency and low organic
load

Levels of pH, ammonia and nitrite
were significantly decreased

Stress tolerance and hemolymph
metabolites also showed the
best performance in this
treatment

Significant improvement in water
quality, growth performance

Increased the percentage values of
Pyrrophyta concentration,
improving the environmental
qualrry of the sediment and
water in ponds with closed
lecncu lation systems

Reduced fish culture risks by
improving of growth and health
of cultured fish

Reduced TAN; better growth and
survival in shrimp PL without
water exchange

Better survival rate of larval wurbot,
Scophthalmus maximus

2-10 g of dry mat/

10% 4+ 10° cfu/mL

PERE

(Matias et al., 2002)

10107 cfu/mL

Be = 5 e B

(Wang et al, 2005)

(Das et al., 2006)
kg feed

— (Dalmin et al., 2001)

— (Mimrat et al., 2012)

12 = 10" cfu/g

E SV

(Mohamed et al, 2013)

(Olmos et al, 2011)

5749 + 067 x 10"
cfu'g

(R & + My Eh

1 2 10% cfu/mL (Sahandi et al., 2012)

BEaRREEE

(Gatesoupe, 1994)

(Paiva-Maia et al,, 2013)

107 and 2 = 107
cfw'mlL




Table 4. Feed probiotics used in aquaculture,

Identity of the
S. no. probiotics (applied in feed)

Species

Effects

References

Bacillus subtilis and Bacillus
licheniformis

Bacilllus subtilis, Lactobacillus
delbriieckii

Bacillus subtilis

B coagulans and B. subtilis

Mixture of B. subtilis, L.
plantarum and
Saccharomyces cerevisiae

Lactobacillus acidophilus

Bacillus sp.

Lactococcus lactis ssp. lactis;
Lactobacillus sake,
Leuconostoc mesenteroides

Lactobacillus plantarum

Bacillus subtilis (isolated from
gut of juvenile freshwater
prawn)

Bacillus pumilus and Bacillus
dausii

Commercial probiotics ((pH

Fixer, Super Biotic, Super P 5,

Mutagen, Zymetin, Pro-w,
and Pro-2)
Bacillus subtilis, Bacillus

megaterium

Rainbow trout (Onchorhynchus
mykiss)
Gilthead seal

e Lmmm

Orange spotted grouper
[Epinephelus coioides)
Artemmia nauplii

Mile tilapia (&'ead'.*mml"s
-|--|- e =
g
Gilthead sea bream (Sparus
aurata, L.)

Brown trout (Salmo rmrmil.ffeed
FLEEE

Mile tilapia {Oreochromis
niloticus)

Freshwater prawn
iMacrobrachium rosenbergii)

Grouper Epinephelus coioides

Shrimp (Pengeus monodon)

Litopenaeus vannamei

Increased resistance to Yersinia
ruckeri

Stimulated cellular innate immune
response

Increase the innate immunity and
intestinal microbial population

Produced antimicrobial activity
against the pathogenic Vibrio
species, including V. alginolyticus

Acid phosphatase activity, lysozyme

ivity, and total
+ 5 5+ 9 B i sy
Better corversion, survival,

growth rate

Increase the specific activities of
alkaline and acid protease;
improved the husbandry
parameters and nutritional
condition in larvae of 5. gurata

Madified the intestinal microbiota;
stimulate the humoral immune
response

Improved growth rates, protection
against Pseudomonas fluorescens
compared to the control

Growth and survival enhancement

Improved growth performance and
immune responses of E. coioides
Increased growth and survival

Increase yield and profits and
reduce water pollution

{Raida et al., 2003) I
(Salinas etal., 2005)
(Purwandari and Chen, 2013)

{Mahdhi et al., 2011)

{Magda et al, 2011)

B2

(Veni et al, 2012)

(Ang et al, 2013)

(Balcazar et al., 7

BIEE + &
(Iman et al., 2013)

(Mehran and Masoumeh, 2013)
(Yun-Zhang et al, 2010)

(Hossain et al., 2013)

(Olmos et al., 2011)




TfREE AR ﬁ?f@ﬁﬁﬁh’ X iR?
] ﬁ’%’}y_ AAZHE T EEL G $ (1?‘\3’? or¥ % ) ?
* vg m 15.5/"‘ i g N%lﬁ—il / /i(aj:"[vﬁ—‘]% 7_F ?/17 /l()/ﬁ

g
fe R BEPR ?E L AE AR BEIRE P 2GR 5 kR
n—\?.;?b ol s %'m-]“} (ffd B ™ME)?

: ) F’gléii‘i‘: e (Glhe fEF RS LA F BB ) or

§%¢¢ -

KFP AR E

EAFOR B FIRT e F By b A PRl
BRI AT §E AL ?

BoE &g 4 Ay ?



St &#0E (Photosynthetic bacteria, f§FEPSB)

BEzomfptkB. Al & FEM T IERN—
K=, AEFEKERMEHEE.
ERRIRETUFALEETAESER, U
H2SH B HIMEALEEE, LICO2T B4
EA%R. EFARMREREGT, A
ZIEMEZIEE (BR. RE. Bk, SHm
13{@%%), AEBEFBREFR, IWEARNAE.
IEEAN: BEIfEKESE LERANEEH

Koo H, TEZNARLALIEEN, H L
{RREERmE B (Rhodopseudomonas) &E. &
EHZEBEHENRREREE RN ULHE
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