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PERFOSTIM S/F 1

A NOVEL APPROACH FOR USE OF LACTIC ACID
BACTERIA PEDIOCOCCUS ACIDILACTICI MA18/5M
AS A PROBIOTIC FEED ADDITIVE IN POSTLARVAE

AND JUVENILES OF BLACK TIGER SHRIMP
PENAEUS MONODON.
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PERFOSTIM S/F IS AN ORIGINAL FEED ADDITIVE COMPOSED OF W
TESTED BACTERIA AND ESSENTIAL ELEMENTS : ) _ih%

v COLONIZATION OF DIGESTIVE TRACK
v DECREASE OF PATHOGENS ACTIVITY

vIMPROVEMENT OF THE SURVIVAL RATE -

vUMITS THE EFFECT OF FREE RADICALS.
vENZYMATIC ACTIVITY STIMULATION
vIMPROVEMENTS OF GROWTH PERFORMANCES
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v DECREASE OF MORTALITY RATE -
v FASTER RESPONSE OF THE IMMUNE

:
vSTIMULATION OF THE IMMUNE RESPONSE. _‘ |
vV INCREASE OF STRESS RESISTANCE. ’
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YRV A PROPERTIES

=>PERFOSTIM S/F COULD BE USED DIRECTLY BY THE
FARMER FOR THE BENEFIT OF ITS REARING

>PERFOSTIM S/F IS A PROVED ESSENTIAL
SUPPLEMENTATION BLEND DEDICATED TO IMPROVE
FEED QUALITY AND REARING EFFICIENCY

> PERFOSTIM S/F IS ALLOWING :

v' TO STABILIZE GUT BACTERIAL FLORA DURING
REARING PHASES

v' TO IMPROVE HEALTH STATUS

v' TO INCREASE GROWTH RATE
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PROPERTIES

A STRAIN SELECTED T0 IMPROVE THE AQUACULTURE SPECIES
PERFORMANCE:

= IDENTITY:
v’ PEDIOCOCCUS ACIDILACTICI MA 18/5M,

v DEPOUSITED AT THE NATIONAL COLLECTION OF
MICROORGANISM (PASTEUR INSTITUTE, FRANCE) N° MA
18/5M.

=> PROPERTIES:

v'PRODUCES LACTIC ACID L+ FROM CARBOHYDRATE
SUBSTRATES (HOMOFERMENTATIVE BACTERIA),

v ABLE TO GROW IN A WIDE RANGE OF PH, TEMPERATURES,
OSMOTIC PRESSURES,

v’ SURVIVES ALL ALONG THE DIGESTIVE TRACT.
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Yty d AN IDENTIFIABLE STRAIN

A
Pediococcus acidilactici, strain n°MA 18/5M m

— east

5 y
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L [ mould

Coques gram +

No sporulated ===

1

Enterococcus

~ Pediococcus

| — Bacilles .
gram + sporulated Bacillus

Bacilles
gram + no sporulated

= | actobacillaceae

Pediococcus classification
and other probiotics

microorganisms

Microorganism
BacJeria
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e T producTION OF LACTIC ACID &

AQUA TECHNA

Specific sugars transfer to lactic acid by
Pedlococcus acidilacticl.

Fermentative profile of Pediococcus acidilactici

- . e L-arabinose* e Rhamnose*
-~ < Glucids e Ribose* e N-acetyl
- e D-xylose* glucosamine
e Galactose e Esculine*
° e D-glucose e Cellobiose*
0s% Clycolyse e D-fructose e Trehalose*
o D-mannose* o D-tagatose*

Pediococcus
acidilactici Pyruvate

/
Lactlc AQP.; ‘B

L+ L+

Homoferrhented strain
-
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* not digested by the animal
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INTROCUCTION L2

IN ASIA, INTENSIVE SHRIMP FARMING HAS BECOME A BREAK-
THROUGH BUSINESS DURING THE PAST DECADES, WITH BLACK TIGER
SHRIMP (PENAEUS MONODON) BEING ONE OF THE MAJOR CULTURED
SPECIES. HOWEVER THE INDUSTRY HAS BEEN DEEPLY CHALLENGED BY
DISTASES DUE TO PATHOGENS (FOR INSTANCE V/IBR/O #ARVEY/) AND
VIRUSES (MORIARTY, 1999). IN ORDER TO UMIT THE PROPHYLACTIC
USE OF ANTIBIOTICS IN SHRIMP FARMING, THE APPUCATION OF
PROBIOTICS (SAFE YEAST & BACTERIA WHICH BENEFICIALLY AFFECT
THE HEALTH OF THE HOST) HAS BEEN DEVELOPED IN AQUACULTURE
SINCE THE 1980sS.
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INTROCUCTION L2

AS EXAMPLES, STRAINS AS PSEYDOMONAS I-2, (CHYTHANYA £7 AL,
2002) AND BACILYUS SUBTIUS BT23 (VASEEHARAN £7 AL, 2003)
SHOWED ANTAGONISTIC EFFECTS AGAINST VIBR/O HARVEVI RECENTLY
A GROWING NUMBER OF STUDIES REPORTED THE USE OF INNOVATIVE
LACTIC ACID BACTERIA (LAB) TO IMPROVE HEALTH AND QUAUTY OF
FISH AND SHRIMP LARVAE, ALTHOUGH THIS GROUP OF BACTERIA IS
NOT DOMINANT IN THE NORMAL INTESTINAL MICROBIOTA OF FisH
(RINGO AND GATESOUPE, 1998). SEVERAL REPORTS HAVE ILLUSTRATED
THE USE OF LAB IN WATER TREATMENT AND BIOREMEDIATION.

| :r : .
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2 Ay R4 INTROCUCTION

HOWEVER, NO ATIEMPT OF USING LAB AS FEED ADDITIVES IN SHRIMP FARMING HAS
BEEN REPURTED SO FAR. OUR OBJECTIVES IN THOSE STUDIES WERE T0:

A) CHARACTERIZE THE APPUCATION OF THE SPECIFIC LAB PEd/ococels
AC/O/ACTICY AS A PROBIOTIC FEED ADDITIVE AND EVALUATE THE
POPULATION OF THE PROBIOTIC IN THE FEED AND IN THE SHRIMP GUT.
EVALUATE THE POTENTIAL INTERACTION BEITWEEN THE PROBIOTIC
POPOULATION AND THE TOTAL VIBRIO POPULATION.

B) EVALUATE THE POTENTIAL EFFECTS OF THE COMMERCIAL PROBIOTIC STRAIN
P AC/O/ACTICH SUCCESSFULLY USED ON UVESTOCK, ON GROWTH AND
SURVIVAL OF SHRIMP JUVENILES PENAEYS MONODON

C) COMPARE THE POSSIBLE EFFECTS OF A COMMERCIAL PROBIOTIC STRAIN P,
ACIOIACTIC/ IN TWO DIFFERENT SHRIMP FARMING CONDITIONS (VIETNAM
& CHINA).
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TRIAL N°1 HAS BEEN CONDUCTED IN THE RESEARCH INSTITUTE FOR AQUACULTURE N°2, .
HOCHIMINH CITY, VIETNAM. BLACK TIGER SHRIMP (PENAEUS MONODON) PLI5 WERE REARED ’“’%‘

IN 1-M:? TANKS WITH CONICAL BOTTOM. INITIAL STOCKING DENSITY WAS 200 LARVAE PER gt
TANK. UGHT AERATION WAS PROVIDED IN THE CENTER OF EACH TANK. THE DEAD LARVAE e
AND LEFTOVER FEED WERE DAILY SIPHONED OFF, 30% OF WATER WAS RENEWED t E ? l

AFTERWARDS. THE PROBIOTIC PREPARATION TESTED WAS PED/OCOCCUS AC/ONACTICH/ CNCM
MA 18/5M (PERFOSTIM®). THE TWO TREATMENTS WERE DISPATCHED AT RANDOM IN
TRIPUCATES AMONG 6 LARVAL REARING TANKS: 3 CONTROL TANKS & 3 TREATED TANKS WITH
A PROBIOTIC DOSE OF 10° CFU/G OF FEED. THE PROBIOTIC WAS MIXED WITH THE FEED PRIOR
FEEDING. THE TREATED GROUP WAS NOT SUPPLEMENTED WITH ANTIBIOTICS. THE
EXPERIMENT LASTED & WEEKS. SURVIVAL WAS DETERMINED AT THE END OF EACH MONTH BY
COUNTING ALL THE SHRIMP IN EACH TANK. GROWiH RATE WAS DETERMINED EVERY TWO
WEEKS BY MEASURING WEIGHT AND LENGTH ON 10 SHRIMPS FROM EACH TANK. SHRIMPS
(N=10) WERE ALSO SAMPLED BY MONTH FROM EACH TANK TO DETERMINE V/5R/0 COUNTS
AND PED/OCOCCUS ACIO/ACTIC COUNTS IN THE GUT. THE DATA WERE COMPARED BY ONE-
WAY ANOVA AT A SIGNIFICANT LEVEL OF 0.05.
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LAY RY(d MATERIAL & METHODS %=

TRIAL N°2 HIAS BEEN CONDUCTED IN CHINA AQUACULTURE
SCIENCE INSTITUTE SHENGZHEN DAPENG TRIAL CENTER,
CHINA. THE SAME EXPERIMENTAL DESIGN HAS BEEN
REPEATED WITH 2,5-M° TANKS DURING 7 WEEKS IN CHINA.
WATER PARAMETERS HAVE BEEN MONITORED DAILY IN
BOTH CASES (SEE BELOW.)
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RESULTS: APPUCATION OF T
S
PERFOSTIM S/F P AC/OUACTICY IN THE FEED

EXPECTED COUNTED
IN THE FEED/G
10° CFU/G 10° +/- 0,01. 10° CFU/G
EXPECTED COUNTED
IN THE GUT /G
10°-10° CFU/G 10° +/- 0,15. 10° CFU/G

- PED/OCOCCUS ACTONACTICY MEASURED IN THE FEED IS FOUND AT THE
EXPECTED COUNT IN THIS TRIAL

- PED/OCOCCUS AC/D/LACTICY MIXED WITH THE FEED IS FOUND AT A
SIGNIFICANT LEVEL IN THE SHRIMP GUT T0 EXPRESS ITS MFMBOUG
FUNCTIONS.
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RESEARCH INSTITUTE FOR AQUACULTURE N°2, HO CHI MIN#
ciry, VIETNAM

WATER QUALITY:

— — SAUNITY = 10 - 12 PPT
— TEMPERATURE = 27°C - 25°C
— PH =7-75
~ D0 =4-5PPM

_ — NH,-N = <01 PPM

REARING DENSITY: 450 PL15 / M? / REPUCATE
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PERFOSTIM S:/F AS FEED ADDITIVE, INCLUDING P. ACIDILACTICI “
INCREASES THE GROWTH OF P. MONODON JUVENILES IN BOTH WEIGHT
AND LENGTH/VIETNAM

2,3 A ——

0 CONTROL 0 CONTROL
2,1 -
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P AC/OIACTICF (PERFOSTIM®) INCREASES SIGNIFICANTLY THE WEIGHT BY 7’
52%(P<0,05) AND INCREASES THE LENGTH BY 15% (P>0,05) OF 2. MONODON
JUVENILES DURING A & WEEK TREATMENT OF PROBIOTIC ADDED IN THE FEED.
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£ R YL RESULTS: SURVIVAL

PERFOSTIM INCREASES THE SURVIVAL OF P. MONODON

JUVENILES /VIETNAM
50
0O CONTROL

® 0 PERFOSTIM |
40

S 35

3 5 34,7
25 26,8

26,0
20 |
20,3
15
Survival after 4 w eeks (%) Survival after 8 w eeks (%)
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P, Aclo/Acire/
(PERFOSTIM)
INCREASES THE
SURVIVAL BY 34%
(P>0,05) AND BY
32% (P>0,05) OF
P. MONODON
JUVENILES

TREATMENT
RESPECTIVELY.
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PERFOSTIM DECREASES THE NUMBER OF TOTAL VIBRIO
POPULATION IN THE P. MONODON JUVENILES GUT

O

B CONTROL P. ACIDILACTICI- (PERFOSTIM)
OPERFOSTIM | DECREASES THE NUMBER OF
R TOTAL VIBRIO POPULATION BY
7,99 T 57%(P>0,05) (CFU LOG) IN

7,56 P.MONODON JUVENILES DURING
A 8 WEEK TREATMENT.

~

Total Vibrio Population (Log CFU)

D
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AQUACULTURE SCIENCE INST. SHENGZHEN |

DAPENG TRIAL CENTER, CHINA
WATER QUAUTY:
—  _ SAUNITY = 32-36 PPT
_ TEMPERATURE = 19,5°C - 24°C
_ PH =7-75
~ 00 =4~ 5PPM
_ - NH,-N = <01 PPM

REARING DENSITY: 2 500 PLIS / M / REPUCATE
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PERFOSTIM S:/F AS FEED ADDITIVE, INCLUDING P. ACIDILACTICI, INCREASES THE GROWTH
OF P. MONODON JUVENILES IN BOTH WEIGHT AND LENGTH/CHINA

11 30
0 CONTROL L | OCONTROL
0 PEREOSTIM 0O PERFOSTIM

26 .
24
22
20 22.0
18
6| 19,0
14 -

0.3 1 0,4 12

0,2 10
P. ACIDILACTICI- (PERFOSTIM®) INCREASES SIGNIFICANTLY THE WEIGHT BY 50%
(P<0,05) AND INCREASES SIGNIFICANTLY THE LENGTH BY 16% (P>0,05) OF P.
MONODON JUVENILES DURING A 7 WEEK TREATMENT OF PROBIOTIC ADDED IN THE
FEED.
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£ R YL RESULTS: SURVIVAL

PERFOSTIM INCREASES THE SURVIVAL OF P. MONODON

JUVENILES/CHINA

P. ACIDILACTICI-
(PERFOSTIM)
INCREASES
SIGNIFICANTLY THE
SURVIVAL BY
29%(P<0,05) OF P.
MONODON JUVENILES
DURING A 7 WEEK
TREATMENT.
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PERFOSTIM DECREASES THE NUMBER OF TOTAL VIBRIO
POPULATION IN THE P. MONODON JUVENILES GUT
/CHINA -

P. ACIDILACTICI-
(PERFOSTIM) DECREASES
SIGNIFICANTLY THE
NUMBER OF TOTAL VIBRIO
POPULATION BY 9,5%
(P<0,05) (CFU LOG) IN
P.MONODON JUVENILES
DURING A 7 WEEK
TREATMENT.

0 CONTROL
O0BACTOCELL

oo
!

7,99 ‘

7,3

\l
|

Total Vibrio Population (Log CFU)

(o)}
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IN THIS STUDY, WE DEMONSTRATE THAT :

=> PERFOSTIM INGESTED VIA THE FEED PERMITS THE TRANSIT OF THE PROBIOTIC IN m
A VIABLE FORM AT A SIGNIFICANT LEVEL IN THE GUT. N

> PERFOSTIM GIVES SIGNIFICANT IMPROVEMENT OF GROWTH PARAMETERS t?’ ? I
(EXEPTED “LENGTH’ PARAMETER IN VIETNAM TRIAL) AND IMPROVEMENT OF THE
SURVIVAL OF SHRIMP JUVENILES PENAEUS MONODON. THE INCREASE OF
SURVIVAL WAS SIGNIFICANT IN CHINA'S TRIAL (P<0,05) AND NON SIGNIFICANT
IN VIETNAM'S TRIAL (P>0,05)

= THE PROBIOTIC STRAIN P. ACIDILACTICI (PERFOSTIM) GIVES SIMILAR
IMPROVEMENT OF GROWTH & SURVIVAL IN TWO DIFFERENT SHRIMP FARMING
CONDITIONS (VIETNAM & CHINA). GROWTH PARAMETERS OF THE P. MONODON
SHRIMP JUVENILES WERE INCREASED BY AN AVERAGE OF 50% IN GROWTH AND
15% IN LENGTH FOR BOTH CONDITIONS. SURVIVAL OF THE P. MONODON
SHRIMP JUVENILES WAS INCREASED BY AN AVERAGE OF 30% IN BOTH CASES.
MOREOVER, THE ADDITION OF PROBIOTIC STRAIN P. ACIDILACTICI (PERFOSTIM)
IN THE FEED LEADS TO A LOW DECREASE OF THE TOTAL VIBRIO SPP. POPULATION
IN SHRIMP GUT.
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THE INTRODUCTION OF PEDIOCOCCUS ACIDILACTICI
(PERFOSTIM) IN SHRIMP FEED GIVES POSITIVE RESULTS
IN IMPROVING SURVIVAL AND GROWTH OF THE PENAEUS
MONODON SHRIMP LARVAE AND JUVENILES, TO FOLLOW
UP THIS STUDY, AN’ ADAPTED PROTOCOL INCLUDING '
CHALLENGE TESTS SHOULD BE SET UP IN ORDER TO i
EVALUATE THE EFFECTS OF THE PROBIOTIC AGAINST ﬂ

SPECIFIC PATHOGENS
=
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