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Problems are all
OPPORTUNITIES

from adlfferent o

direction




LIMA Thu Nov 1, 2012 3:42pm EDT
LIMA (Reuters) — “Peru has slashed its

commercial fishing quota as
warmer water temperatures and
controversial practices deplete
stocks of anchovy in one of the
world's richest fisheries.”

LIMA | Thu Nov 1, 2012 3:42pm EDT
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Fish Oil Prices S/MT FOB Peru
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Common Sources:
Fatty Acids and Protein

Fish Meal and Fish Oil
*Incogsistent .

.



How WI|| you supply the
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Oil Proiles

HUFA SAFA MUFA

AVG
Atlantic Oil

Menhaden
oil
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Salmon Oil ‘ 31
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Rapeseed

Soybean
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Alltech
SP1




But what are you REALLY getting..

DHA Difference

AVG
Atlantic Oil

Menhaden
oil

10

Salmon Oil

Palm Oil

Rapeseed
(o]}

Oil
Alltech
SP1
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Heterotrophic Algae
Production
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Niitech SP7

Natural, pure,
sustainable source of
fatty acids and hlgh
quality proteins ¢




“How do we ap

1.Dimitroglou, A., D.L. Merrifield, R. Moate, S.J. Davies, P. Spring and J. Sweetman et al.
improves gut morphology g§rainbow trout, Oncorhynchus mykiss (Walbaum), J Ani

ly the

annan olfgosaccharide supplementation modulates intestinal microbial ecology and
Sci 87 (2009), pp. 3226-3234

igo, ide¥(M10S) supplementation on growth performance, feed
t ), pp. 182-188.
os ide on white sea bream (Diplodus sargus L.) larvae: effects

on development, gut morphology and salinity tolerance. Aquaculture Research, 41 (9), e245-e251. Article first published online: 28 JUN 2010, DOI:10.1111/j.1365-

2. Dimitroglou, A., D.L. \ficksmy SEmin Wi n, 4" d S.9 Daes Effe
utilisation, i indl histol gy ﬂb(ta of d SWE aurfita),
3. Dimitroglou A, DavieﬁCn‘ E , Cllat ' 0) Dislary®up ntatlibn
2109.2010.02513.x
4
fish health and production — A Mediterranean perspective. Fish & Shellfish Immunology
Article in Press, Uncorrected Proof. doi:10.1016/j.fsi.2010.08.009
5. Fountoulaki E, Morgane H, Rigos G, Antigoni V, Mente E, Sweet
diets. Aquaculture Research, 41 (9), e208- ;
6. Merrifield, D.L., G.M. Harper, A. Dimitroglou, E.
rainbow trout (Oncorhynchus
2109.2009.02397.x
7. Merrifield, D. i

8

manuscript—@t ollegl

etman, J.W., Nordgre il V

10. Penglase S, Nord
plicatilis’Ca
11. Rider, S.A., Davies, S

(Onco‘uch
12. Rider, S.A., D SESHI

ology and Animal Nutritio

9): Effects of single and combi
nse-of rainbow trout On
ac jes and Marisol ¢
aquaculture species. Aquaculture

15. Torrecillas, S., A. Makol, M.J. Caball

. Sweetman and M. Izquierdo. (2010
s labrax) fed mannan oligosaccharides (MOS), Aquac Nt

0). Evaluation.of zine.supplementation ig

. Dimitroglou A, Daniel L. Merrifield, Oliana Carnevali, Simona Picchietti, Matteo Avella, Carly Daniels, Derya Giroy and Simon J. Davies (2010). Microbial manipulations to improve

a bass (Dicentrarchus labrax) juvenile

e activity and morphology of

Solutions Deployments






i 15% Algae on Ralnbow Trout
Two diets (0 15% Alltech SP1) for 14 weeks £\

e e T T

:l? Average Welght of Trout (g) 1
- Week 0 Week 5 Week 7 Week 10 Week 14 '
Fioar 0 0
. T%FO/25% . o 2o . .

G F.M.
7 - ;
15% algae/ 18% 60 21 30 53 111

f{g}& wﬂ_wmmmmmmmg

Average Weight Gain of Trout (g) _

Week 5 Week 7 Week 10 Week 14

7% F.0./25%
F.M.

15% algae/18%
F.M.

14 22 45 91 17mg/g




e Increased weight gain

e DHA Increase

* Premium prod
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Impact ofAIItech SPl on Tllapla

Four Diets (0, 0.2, 0.4, 0.8% Alltech SP1)

i
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No Algae

0.2%
0.4%
0.8%

Week 0

9.8
9.8
9.7
9.8

P iy 77
‘ﬁl.«.ﬁ?ﬂ"wir’% gm —

= T;

_..-" 7 i [ ,-,I.:"'1. P ..._._#:.I: X .
i Average Fish Weight (g) m

Week 3 Week 10

15.4
15.8
16.0

Week 8

25.3
25.9
25.4
26.4

28.6
29.1
28.3
30.2

Week 13 (mg/g)
33.1 1.76¢C
36.7 1.78c
34.3 2.27b
35.9 2.93a
0.38 0.001




ANlitech SP1

Clean and consistent source
of Omega-3 fatty acids and
high quality protein to
sustainably support the
growing population.

" Adlltech’SP1



Functional nutrients from yeast:
sustainable source of protein

* 45% Crude protein

Highly digestible & consistent

* 5-7% Nucleotides

Improves immunity & GIT development

* Rich source of glutamic acid, amino acids
Improves palatability and intestinal growth

* Rich source of Inositol

Improves cell growth & repair




Amino Acid (as % of protein)

Shrimp amino acid requirement
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Better performance (increase in weight gain)

351

304

Yeast Extract

251
Control

p<0.001

EmControl O02% NuPro m4% NuPro m
== Control

0

Shrimp Biotechnology Business Unit (SBBU) R R O W
and Mahidol University, Thailand, 2003 ek India, 2007



use FIbre not COIN




Nutrient Access
Termites o




An enzyme complex: hundreds of enzymes from
one source




Digestibility study in Pacific white
shrimp using 75% plant ingredients

A shrimp diet was formulated with
e 40% pea protein flour (PPF)

A RN 2 -‘.'4'.‘_‘_ )
* 30.5% wheat flour R e N
0 - :' 7-';; ’f’-""""ﬁ"’:‘ .-.7;v:\.:-:‘;‘.' SR
T A% “’\-.T-'IA,_‘ T G

e Fishmeal only 12.6%

\\\\\\\\\\\\\\\\\\\\\\\\\\\\

DM | CP |Lipid |Fiber | Ash | NFE | P |Phytate

87.11 |39.45| 3.0 | 261 | 5.66 |36.35| 0.89 2.07

Chilean

: 92.68 |67.55(10.25| 0.09 |13.94| 0.85 | 2.24 0
Fishmeal

Chilean

. 90.70 {39.34|11.84 | 0.11 |23.91| 549 | 1.29 0
Shrimp Meal

Wheat Gluten 92.04 |80.02| 0.55 | 0.94 | 1.15 | 9.38 | 0.259 ND

Cruz-Suarez et al.



Shrimp diet formulation

| o | eremimmenss

' _ } | ESRE eens 4l [ [P
Allzyme® SSF -- 1 --
PPF 400 400 --
Fishmeal 126.2 126.2 210.4
Shrimp Meal 60 60 100
Wheat Gluten 48 48 80
Wheat Starch 305.8 304.91 521.7
Fish Qil 39.2 39.2 65.3
L-Methionine 2.8 2.8 4.6
Choline 0.4 0.4 0.4
Vitamin C! 0.7 0.7 0.7
Vitamin Premix? 2.5 2.5 2.5
Mineral Premix3 2.5 2.5 2.5

1. Stay-C 35 (DSM). (8/kg, g wet basis)

2. Composition (mg/kg) Vit. A, 4000 1U/g; B1, 24000; B2, 16000; DL Ca pantothenate, 30000;
B6, 30000; B12, 80; C, 60000; K3, 16000; D3, 3200 I1U/g; E, 60000; H, 400; Niacin, 20000; folic acid, 4000
3. Co, 2000; Mn, 16000; Zn, 40000; Cu, 20000; Fe, 1; Se, 100; I, 2000 mg/k z
7% VN, - e/ke Cruz-Sudrez et al.
4. Chromic oxide is used as marker



Apparent diet
digestibility (%)

DM Protein Phosphorus

OPPF BPPF+Allzyme M Reference

100

80

60

40-

201

Pea protein flour
digestibility (%)

DM Protein Phosphorus

OPPF BPPF+Allzyme

Cruz-Suarez et al.



Reduce P pollution

Pea protein flour (PPF)

digestibility (%) Enzyme complex
increases the bio-
availability of phytate
bound P to shrimp by
180% improvement in
P digestibility of PPF.

100

80

60

401

201

Protein

OPPF BPPF+Allzyme




How a prebiotic is made

Prebiotics



Agglutination and direct elimination of
pathogens

e Clumping of pathogens
e Reduce their colonisation
e Reduce disease incidence

Elapsed Time 8 Minutes Unwanted

microbes
-

&

Preferred
microbes

L.
T
e
=]
=
m
W
. —
~—
=
W
=
=
e
=
=
Lt
@
=8
E
=]
(X

Bio-Mos® with Salmonella




Prebiotics on the growth and survival of European
lobster (Homaras gammarus) larvae

Average cumulative percent to reach stage

14 -

12 -

10 -

Location: National Lobster hatchery, Cornwall, UK

Prebiotic supplement significantly improved larval survival to stage

four of growth

SIGNIFICANT DIFFERENCES

e

20ppt
—=—2ppt

4 non significant

—e— Control
200ppt

74.?(‘-_?‘: T T T T T T T T T T T T 1
13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Davs of arowth

Daniels et.al., 2006

13

12 4

=
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20 200



Prebiotic increases gut microvilli in
lobster larvae

[ xS i SN R g T o g 3
*%@gntrol_.'- e X U _ _~"".':C-: D Bio-Mos”’

/Alitech’



Prebiotics reduces vibrio count in Artemia
culture for rearing European lobster larvae

4000
3500 -
3000 -
2500 -
2000 -
1500 -
1000 -
500 -
O I I I I

Controll  2ppt 20ppt  200ppt
Feeding Regime

——

of water

——

——

Vibrio colonies perr

The addition of Bio-Mos® to Selco™ enriched Artemia
lowers the total Vibrio count present in the water, 24
hrs after enrichment, potentially reducing the
pathogenic bacterial loading in the live food
organism.




Injected with 20l of
Vibrio mimicus at 0.53
x 106 cfu/ml

100

90

80

Survival (%)

70

60

\\ b
T
0 | 24 | 48 | 96 |

Time after infection (h)

—3— Control —&—0.2% BioMos —A— 0.4% BioMos

Fig. 1. Mean + SE survival of marron challenged with Vibrio mimicus. Different letters
indicate significantly different means at each time at P < 0.05 (n = 18).

Sang, Ky & Fotedar, 2009



Better survival after NH; challenge

100

R

90

" AN

2 N
— 70
s %
2 60 \ :
= =
» 50 %

NH,* : 20ppm 40

=1.37 ppm of NH,

at pH 8.4, 16.8°C = 0 I 1 | 3 | 7 I

Exposure time (day)
—&— Control  —A— 0.4% Bio-Mos®

Fig. 2. Mean + SE survival of marron challenged with NHi. Different letters indicate
significantly different means at each time at P < 0.05 (n = 21).

Sang, Ky & Fotedar, 2009






SEEKING SOLUTIONS AT THE CELLULAR LEVEL

Using the Gene Chipe: a DNA Microarray

|S.

A collection of all the genes for an
organism. Each gene represented by DNA
fragments (probes). Each chip or microarray
can have MANY (10s of 100%5) probes.

N

gene expression
NPs
e/screen
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A CHANGE IN PERSPECTIVE

minerals, vitamins, CHO, protein...

Yesterday... g

Want to increase performance? / F
Add a ‘stress pak’

Todav

FORM is the key —
- Tofunction, storage
- Tolevel
- Tohealth
- Carcass quality E
- Environmental implicg "m'{-s




r Potential of Epigenetic Imprin
& and Nutritional Conditioning

 Disease Resistance
 Enteric ecosystem
e Nutrient Utilization
Performance efficiency
Meat yield .
leat quality -,
productive efficieagy
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Improved Meat Quality

Standard | Programmed
diet Nutrition
Total antioxidant 1.76 1.85
capacity (um) :

Color (red index) 9.12 9.77

Drip loss (%) 2.19 1.32
pH 6.03 6.15




Who Is asking for
these meats?
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LYONS FARM

Taste the Difference.
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Conclusions
*There are many challenges. Raw material supply almost

reaching crisis levels, and certainly prices; but there are
opportunities

" There are ways to replace fishmeal and fish oil with
sustainable sources. Other benefits have to be included in the
equation.

" There are technologies available to improve utilization of
plant proteins and to use low cost ingredients without losing
performance

=Solutions to improve immunity and resistance to diseases
= Algae technology can revolutionize the way we eat

= The Gene Chip and its application on PROGRAM NUTRITION



