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THE CHALLENGE OF MAKING AQUAFEED
CURRENT CHALLENGES

Diseases

Sustainability

Cost efficiency

New raw materials

for a better life

Local regulations should be consulted concerning the status of this product in the country of destination.

All information only for export outside Europe. 0 %




THE CHALLENGE OF MAKING AQUAFEED
SUSTAINABLE FEED

Percentage of fishmeal
usage per market

Aquaculture is the most M Aquaculture
sustainable way to M Poultry
produce animal protein!

Exactly how much
feed is needed
varies, depending
on the quality

and makeup

of the feed, the

R
o X
5%
(1]
=

health and age

of the animal,

the environment,
and other factors.

However, what is in the
feed? Eventhough FCR
is low, aquaculture has
monopolised wild catch
FiShmeaI usage_ Percentage of fish oil

¢
@
1.7

—
1 pound
usage per market :ﬁ:gd .
M Aquaculture
méecthoman 0 G G 2.9 11
consumption - ) ;
to produce

How sustainable is
this?

»ne pound of Cattle* Pigs Broiler chickens Fish**

body mass *

‘HEREFORD RATIO;

RATIOS FOR OTHER 1
CATTLE BREEDS VARY POUND
*SALMON RATIO; RATIOS FOR BODY

OTHER FISH SLIGHTLY HIGHER

Local regulations should be consulted concerning the status of this product in the country of destination. I orssetiertie

All information only for export outside Europe.
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THE CHALLENGE OF MAKING AQUAFEED
SUSTAINABLE FEED: FISH IN FISH OUT RATIO (FIFO)

« Quantity of whole wild fish needed for feeds/quantity of farmed
fish produced »

FIFO ratio = (

level of fishmeal (%) + level of fish oil (%)in the diet FCR
*
Yield of fishmeal (%) + yield of fish oil (%)

SHRIMP FEED
Inclusion:
FO: 2%
FM: 20%

FISH OIL

FCR 1.6 SHRIMP FEED

FIFO:1.28

Retaned Product NOT Included in FIFO

FISH MEAL FISH MEAL
pets, baby pigs,
1 poultry, and cattle

Local regulations should be consulted concerning the status of this product in the country of destination.

for a better life
All information only for export outside Europe. 0%



THE CHALLENGE OF MAKING AQUAFEED

SUSTAINABLE FEED: FISH IN FISH OUT RATIO (FIFO)

Fish Meal Free cost The aquaculture industry is becoming more efficient
effective Diet has
ah-eady been achieved Fish-in-fish-out ratios for major aquaculture species groups, 1995-2020

for FreshWater species,

Salmon [
- [
rout —]
el HOHT &3S Y ' Eel !
G N %» ——
_W”‘ o iﬁ*m‘ > Marine fish I
» F3 [l‘xsh-!‘ree !‘eed] \g cavimp_ g
| Challenge N Freshwater crustaceans o | et
' " b A %"4" vy, o Tlapia § 2006
.‘ a’ﬂ; be ._,n ‘ Catish : B 2020 predicted
A Tr(«)[F liﬁ:\zlg;‘sAW © MnntereyBay ot - |
Stili'along'way to’ go Mikish =
for Marlne flSh and Nan-fiter-feeding carp :
Shrimp Total major fed species | [
Taotal all aguaculture :
0 1 2 3 4 5 3 ] 8
Source: Tacon and Metian 2008. FRELIMINARY @ WORLD RESOURCES INSTITUTE
5 Local regulations should be consulted concerning the status of this product in the country of destination. I oa seierie
All information only for export outside Europe. 0
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THE CHALLENGE OF MAKING AQUAFEED
USE OF ANIMAL AND PLANT BY PRODUCTS

Relying on only one FM replacer is not suitable:
1. Plant proteins:

I.  ANF, mycotoxins and others toxics substances
li.  Phosphorus availability

lii.  GMO concerns for Soya based product (@) o et s ¥
Iv.  Nutritional imbalance 7 L

Present

@ Plant Protein
2. Animal by product:
i.  Nutritional imbalance W SnderiHinerngedens
ii.  Availability

lil.  Oxydation promotion

=>General : physical, palatability and digestibility issues.

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.



THE CHALLENGE OF MAKING AQUAFEED
LOW PALATABILITY AND DIGESTIBILITY

@\ Undigested feeds

* Lower Protein
Retention: 20%%*-
350%p**

=>Huge N release

gall bladder
* High phosphorus
realised (2/3 if plant

origine)
tomach* anus
. o pyloric caeca/midgut * Imbalance of EAAS
cesophagus pancreas Intake, pOtentIal

lower immunty.
Digested feed for growth

Local regulations should be consulted concerning the status of this product in the country of destination. I orssetiertie

%

All information only for export outside Europe.



THE CHALLENGE OF MAKING AQUAFEED
AMONIA AND PHOSPHORUS

. Species Group :
1. Environmenal concerns: Eels | )
i.  Eutrophisation, s !
N e Other finfish ==
il. Acidification, |
. Crabs and Lobsters 8
iii.  Climate change, oo = e
|
I |
. Carps .
2. Health concerns: -5 E =
I.  Emerging diseases Taipias i
Ii.  Antibiotics e
Gastropods=
Aquaﬁc:l::;.l l
| o 50 100 150 © 100 200 300 0K 10K 20K 30K
Eutrophisation Acidification Changement

climatique

World fish Center

Local regulations should be consulted concerning the status of this product in the country of destination. I orssetiertie

All information only for export outside Europe.
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THE CHALLENGE OF MAKING AQUAFEED
IMPROVE DIGESTIBILITY WITH THE USE OF ENZYME

pH Temperature
1. Organic molecules that needs:
. . = X = optimal t t
I.  Optimum Temperature g ol o - ]
.. . 2 S
. Optimum pH g B
Q
lil. Specific substrate ® 5
2. Principal limitation for Aqua: 6 7 8 9 10 20 30 40 50
pH Temperature / °C

|.  developed for livestock,
Il.  Not tolerant to heat (extruders)
lIl.  Possible leaching loss within water

enzyme-substrate
complex

= Only Phythase provide consistante results in Aqua

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




Digestive efficency?

Phosphorous and Nitrogen Retention?
Health status of the animal?

Animals performance?

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




THE CHALLENGE OF MAKING AQUAFEED
ALGAE GREEN TECHNOLOGY: OLMIX SOLUTION
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Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.



» €

MFeed+

INCREASING FEED EFFICIENCY
BY OPTIMIZING ENZYMATIC
ACTIVITY

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




MFeed+ DIGESTIVE EFFICIENCY

SEEKING GREEN PERFORMANCE
IMPROVING FEED EFFICIENCY

Better feed efficiency I-) Higher Growth l
v A
Decreased waste

v Reduced rearing
time

Better
environment

! !

Reduced pathogens pressure/exposure I

Reduced
\ mortality v
Reduced Increased pond'’s
feed cost / yield
Overall

profitability

Local regulations should be consulted concerning the status of this product in the country of destination. I orssetiertie

%

All information only for export outside Europe.



MFeed+ DIGESTIVE EFFICIENCY

DIGESTION PROCESS
IMPORTANCE OF ENZYMATIC ACTIVITY

« Enzymatic activity is necessary to hydrolyze feed into nutrients.

* Nutrients are necessary for the proper functioning of the organs and for growth
and production.

[ 7<—Substrate (1)  Enzyme changes shape slightly Products (2)
L A 4 as substrate binds ‘ ‘

|
N
“

Cofactor (3) Active site . C ' Active site
- | 7, <
¥ , |/| ! < N N O
-\ A 7
Inactivated Activated Substrate entering Enzyme-substrate Enzyme-products Products leaving
enzyme enzyme active site of enzyme complex complex active site of enzyme

Principle of enzymatic hydrolysis
Feed compounds (1) are hydrolyzed into nutrients (2) by the activity of an enzyme, which
Is active under specific conditions (temperature, pH, presence of a cofactor (3).

Local regulations should be consulted concerning the status of this product in the country of destination. I o aseten
All information only for export outside Europe. 0 %



MFeed+ DIGESTIVE EFFICIENCY

OLMIX EXFOLIATED ALGOCLAY
STABLE SUBSTRATE-ENZYME COMPLEXE

1. Physico-chemical properties of clay particles
favor the contact between enzymes and feed
substrates (Reichardt, 2008; Habold et al 2009)

2. These active stable complexes are resistant to
proteolysis

3. Stable complexes increase the amount of active
enzymes (Cabezas et al, 1991)

Cabezas et al, 1991; Habold et al, 2009;
Parsini et al, 1999; Reichardt, 2008; Xia et
al, 2004

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




MFeed+ DIGESTIVE EFFICIENCY

OLMIX EXFOLIATED ALGOCLAY
STABLE SUBSTRATE-ENZYME COMPLEXE

1. MFeed+ is based on the patented
technology OEA: Olmix Exfoliated

Algoclay.

2. Micronized make the structure very fine
(<200mesh)

3. Exfoliated layers offer a very large ? ,,f
contact surface (up to 800 m?/g), with H B ¢
which enzymes can interact. _-E_/ h

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




MFeed+ DIGESTIVE EFFICIENCY

OLMIX EXFOLIATED ALGOCLAY %
CO-FACTORS, ESSENTIAL FOR ENZYMATIC HYDRO &

1. Co-factors are helper molecules required for enzymes
to be active.

— Organic: most commonly vitamins
— Inorganic: most commonly metallic ions

2. Metallic ions present in :

- Specific algae extracts (from Ulva sp. and
Solieria chordalis)

- Clay

3. Overall wide range of co-factor (e.g. Fe, Cu, Zn, Ti, Mrigk %"
Mo, Pd, W, V, Co, Ni, Pt, Au, Ag, ...) !

Local regulations should be consulted concerning the status of this product in the country of destination. I orssetiertie

All information only for export outside Europe.

%



MFeed+ DIGESTIVE EFFICIENCY

OLMIX EXFOLIATED ALGOCLAY =—|NRA
INCREASE THE ILEAL DIGESTIBILITY OF NUTRIENTS liv 1 1o 2UENCE&IMPACT

Apparent ileal digestibilty (CUDI), Standardized digestibility of

% amino acids (CUDs), %
0 ‘W Control |
% KX
75 ! XK 4
Energy Dry matter Organic matter S e e e 20 NS on

POt S areo™ oo 0P et pAN

! W To° es5® Se(\'{\a

P <0.01; *P < 0.05 *P < 0.05 g

Local regulations should be consulted concerning the status of this product in the country of destination
All information only for export outside Europe.




MFeed+ DIGESTIVE EFFICIENCY

OLMIX EXFOLIATED ALGOCLAY
INCREASE OF TILAPIANUTRIENT DIGESTIBILITY

Protein digestibility Carbohydrate protein digestibility

100 70

90
60
50

40

80

70 o 2

60 o 2 ¢

50 0o o2 f:f o f:f g ] %
i e, 250 "% 2 30 "% ° Poc

40 ol Lo %6 2o °5] 2o 2] it

30 o1 o2 f:f o ¥ 20 o % ¥

20 » - 0 e 0 e -] 0
i fa? 2% i 2" 10 i .7 Lo

10 °. o - o i o ] i

0 -.- -.- .-. -.- .-. O

B 20% FV BB 5% FM
H HH

Local regulations should be consulted concerning the status of this product in the country of destination.

All information only for export outside Europe.



MFeed+ DIGESTIVE EFFICIENCY

OLMIX EXFOLIATED ALGOCLAY
3-STEP PROCESS

1- Increased contact between enzymes and substrate

2- Increased activity and stability of enzymes

3- Better digestion and more nutrients for absorption

Small intestine

Increased contact between
enzymes and nutrients

Boosted activity of enzymes Improved performance

Blood system VIR

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




» €
MFeed+

1. Support high digestible raw material replacement

2. Support low energy or protein diet

For same performance

y .

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




Kasetsart University 6)
Thailand »

Support high digestible raw material replacement
Very high FM diet VS Low FM diet in Tilapia

20% FM 5% FM commercial
commercial diet diet
Control (0% MFeed+) 20% FM 5% FM

Test (0.2% MFeed+) | 20% FM-MFeed+ 5% FM-MFeed+

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




MFeed+ DIGESTIVE EFFICIENCY

FIELD RESULT MFEED+
GROWTH PERFORMANCE

Final weight of tilapia fed with the 20%FM Final weight of tilapia fed with the 5%FM
diet (g/ind) diet (g/ind
? 73, 823" 80 e nl 74,4°
66,0" ’ 61,3 ¢ 693
%8 60 = S
45 40
23 20
Control Mfeed+ 0,1% Mfeed+ 0,2% Control Mfeed+ 0,1% Mfeed+ 0,2%

Growth improved using MFeed+ for both diet

Local regulations should be consulted concerning the status of this product in the country of destination.

for a better life
All information only for export outside Europe. 0%




MFeed+ DIGESTIVE EFFICIENCY

FIELD RESULT MFEED+
GROWTH PERFORMANCE

Final weight of tilapia (g/ind) comparing two levels of
FM inclusion

80 53 bo 74,40
66,0 a ’ = o

61,3

60

40

20

FM 20% FM 5% FM 5% + Mfeed+ FM 5% + Mfeed+
0,1% 0,2%

All information only for export outside Europe.

Better
performance
reach with 5%FM
+ MFeed+ 0,2%
compare to
20%FM diet
(P<0,001)

Local regulations should be consulted concerning the status of this product in the country of destination. or'r.%’{



MFeed+ DIGESTIVE EFFICIENCY

FIELD RESULT MFEED+
HEALTH PERFORMANCE

FCR - ﬂ Effect of MFeed+ on survival rate
125 B 20%FM B 5% FM .
96,7
a H
[ ] ] . 958 05 ?

1,20 118

92

1,15

1,15 1,14

88
1,10 o
1,05 80 '

Control 0,1% Mfeed+ 0,2% Mfeed+ Control 0,1% Mfeed+ 0,2% Mfeed+

* Equal or better feed efficiendy

» Using MFeed+, the survival rate for 5% or 20% FM is
almost equal!

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




MFeed+ DIGESTIVE EFFICIENCY

ECONOMIC PERFORMANCES
ECONOMIC PERFORMANCE

-8%
\ Premix
$0,6

$0,62 -

- m MFEED+
$0,57 50,58
50,56 H |ime stone

¢ LOWGF FM Content 20 . . . B Dicalcium phosphate

=> lower formula cost . = sovel
M Fish oil

° 5% FM+ MFeed+ 0,2% Tapioca
even better performances  ** = Wheat

than 20% FM dlEt' M Rice bran

$0,2 B Rapeseed meal

M Soy concentrate
50,1 Poultry meal

M Soybean meal
50,0

B Fishmeal,tuna
20% FM 5% FM 5%FM + 5%FM +
MFeed0,01% MFeed0,02%

Local regulations should be consulted concerning the status of this product in the country of destination.

for a better life
All information only for export outside Europe. 0%




» €

COMMERCIAL FEEDMILL
VIETNAM

Support low energy or protein diet
Protein (-1%) and Low FM (-5%) in shrimp

Local regulations should be consulted concerning the status of this product in the country of destination. r'n“*
All information only for export outside Europe. 0 .l{



MFeed+ DIGESTIVE EFFICIENCY

SGR (%)
FIELD RESULTS MFEED+ 10 - 5,78
ZOOTECHNICAL PERFORMANCE Z
Final weight(g) Z
- 19.5 5
19.09 .
10 Control MFeed+ L-p, L-FM
) FCR

1.50

' 1.32 1.29
Control MFeed+ L-p, L-FM
* MFeed+ diet provide same, if not better o
performance
0.50
* Low protein and low FM content are well
balance by the use of MFeed+
0.00

MFeed+ L-p, L-FM

Control

Local regulations should be consulted concerning the status of this product in the country of destination. I orssetiertie

%

All information only for export outside Europe.



MFeed+ DIGESTIVE EFFICIENCY

FIELD RESULT MFEED+
CONCLUSION

 MFeed+ help to maintained same feed performance with low FM
and protein content (-5%; -1%) and in case of high digestible
challenge

 MFeed+ as a key additive to improve feed performance level with
optimum cost effectiveness of the feed

« ROIlof1:1,4 &-1 261 and -1 144VND/kg for shrimp
* -8% in tilapia formulation cost

=» MFeed+ boosted enzymes, improved
performance!

Local regulations should be consulted concerning the status of this product in the country of destination. I orssetiertie
All information only for export outside Europe. 0 %



MFeed+ DIGESTIVE EFFICIENCY

DOSAGE & SPECIFICATIONS

* Not pH or T°C dependent

* Heat resistant (extrusion)

* Not specific to single substrate
« Easyto use

* - Fish

- Grow out stages: 1-2kg/T

€) * Shrimp

— Grow out stages: 1-2kg/T

Local regulations should be consulted concerning the status of this product in the country of destination.
All information only for export outside Europe.




THANKS FOR
YOUR

=== Alexandre Veille

aveille@olmix.com



