Raw materials and feed optimization for farming of seabass and bream
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Eggs 6000-10000/liter

Yolk sac fry

Tanks - Cages
Intensive fattening farms

A

=)

Juvenile

45.50 days
Prefanened 5 g




Coastal ecosystem

(up to 30 m deep)

reproduction

February-April
- Pond
Extensive fattening farms

0, 54-0.99 mm

20 months 350 g
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® protein ® bream lipid @ bass lipid @ sharpsnout, common pandora & red porgy lipid

200 300
fish size (g)

protein bream lipid bass lipid sharpsnout, common pandora & red porgy lipid

levelinfeed (%) i 4260 | 10,5-20 11-26 10,5-16
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® med early low energy
® med nat low energy
“ med bream late low energy

® atl early low energy
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@ standard feed
® FM/FO
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® ADC protein © ADC lipid @ ADC starch
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Raw materials, FISH MEAL and FM substitution

B IAA mix Initi

PP100
O CaHPO4.2H20 (18%P)
B Vitamin premix 124 d
@ Mineral premix 13 ¢
O Binder (sodium alginate) 084a

O Fish oil

709 a 746a 9,85a 143b

0O Extruded whole wheat

128 d

O Sweet white lupin meal
O Rapeseed meal
O Extruded peas

@ Wheat gluten

B Corn gluten meal
FM PP50 PP75 PP100

O Fishmeal LT (CP 70%)

Sitza-Bobadilla et al. / Aquaculture 249 (2005) 387-400

st
Replacement level Raw materials Source
75 % FM FM=CG=WG>EP>RM De Francesco et al. 2007

Reduced: FI, FE, dress-out %, free ornithin, n-3 PUFA, MUFA, n-
3/n-6 ratio, EPA, DHA.

Increased: PER, HSI, total fillet and liver lipid, cholesterol, faa, n-
6 PUFA.

Effect ( 99-430 g bream):

|



Protein source |Inclusion level |  Fish size |

Corn gluTen 60% FM Pereira et al. 2003
______________________________________ o N .

t
Lupin meal 30% FM 43-158 g | Pereira et al. 2004

?




B L-Lysine

0O CaHPO4.2H20 (18%P)
90% B Vitamin premix
80% @ Mineral premix
70%- B Binder (sodium alginate)
B Soya lecithin
60%
O Palm oil
50% O Linseed ol
40% O Rapeseed oil
30%-] O fish oil
O Extruded wheat
20%
B soybean meal
10%1 B Corn gluten meal
0% B CPSP

n
n
|

@ Fishmeal (CP 70%) P=0.06, ANOVA, Student-Newman-Keuls test
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fects from FO repla

une system

‘EFA deficiency causes decrease in pathogen resistance & high levels
reduces pathogen resistance (even if EFA requirements are fulfilled).

* 100% FO substitution by soybeen (SO) or leanseed oil (LO) or a mixture
two reduces alternative complement pathway activity (ACH50) significantly

100 % substitution with single veg oil reduced significantly Phagocytic i
(%) (Montero et al. 2007) but not when a mixture was used

-Vibriosis Photobacterium damselae subsp. Damselae (Dark skin; lethargy;
abdomen; haemorrhages) ADVISE: Avoid use of feed with very high |'pid levels
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Raw materials, FISH OIL and FO substitution

Haematology

 60% FO replacement with sunflower oil, cottonseed oil & SO (but not LO)
induces:
* increased thrombocyte counts
» slight deformation in erythrocyte shape
« elevated number of myelocytes and phagocytes in head kidney
prints

Histology o

 >50% FO replacement with SO 1 liver & body fat levels in guvenile diets
indication of essential fatty acid deficiency
* 80% replacement by SO, LO and rapeseed oil (RO) up x5 lipid droplet
accumulation in the intestine

* 60% FO replacement with SO causes intense liver steatosis, swollen
~ hepatocytes and lipid accumulation

Linoleic acid > linolenic acid > oleic acid

-



"~ | Raw materials, FISH OIL and‘liO substitution

s .

Effects: GroﬁW‘rh / Performance

>33% replacement of FO reduces insuline-like growth factor I (IGF-I) (Benedito-
Palos et al. 2007) good indicator in S. aurata for nutritional disorders due to amongs
other reasons dietary protein source

*72% FO replacement by SO reduces SGR significantly and affects fa
composistion and fish sensoric characteristics (Martinez-Lliorens et al. 2007)

100% FO substitution causes FCR mcr'ease and SGR depr‘essuon (Montero et al. 2007)

6 months study, Differences became significant after 4 months
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‘High growth

-High FE

‘No effect on body
composition

50% FM & 100% FO
replacement!
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A
@g )

18 months - 400 g

Spawning
Intensive fattening farms

A

Eges 300 000/m*

Juvenile
Yolk sac fry : 75 days, 1.5-25 ¢




Coastal ecosystem
(up o 1K m deep)

reproduction

-

J-dymsold
Q 31-40 cm

E‘E"—W ﬁl E Pond
_ Extensive fattening farms
Juvenile

@ & 75 days, 1.5-25¢

2000300 000 x Kgbw

[ T-110F dlays
e e
1.0-1.2 mm

Estuary or Pond

37 months 400 g
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@ atl late high energy
® atl late med energy
© atl late low energy

O med late high energy
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Protein: 48% DM / G. Energy: 19 kJ/g DM
Protein: 43% DM / G. Energy: 21 kJ/g DM

Protein: 40% DM / G. Energy: 22.6 kJ/g DM

Fiskeriforskning




O Mineral premix

0O Vitamin premix

0O Cellulose

| Maltose

@ Starch

O Fish oil

O Lecithin

O Soy protein concentrate
O Yeast

| Fish protein hydrolysate

O Fish meal

CPSP+Y
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W Betaine

O Mineral premix

O Vitamin premix

0O Soy lecithin

O Cod liver oil

O Precooked potato starch
@ Fish protein hydrolysate

O Fish meal

FPH+Starch

o160 | 1970 | sev | omb
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C10:

‘Higher growth

Higher survival

‘Improved intestinal
activity

Low level of Vibrio spp.

_counted
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DH (%)

<200 Da

200-500 Da

500-2500 Da

>2500 Da

61,4

15

36,5

51,4

10,6

46,5

4,3

54

35,2

6.5

| Betaine

O Mineral premix

@ Vitamin premix

O Soy lecithin

m Sardine silage

o CPSP

O Fish meal
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1000 TU/kg

Microbial
phytase

2000 IU/kg




~ | Fish meal and FM substitution
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Extruded peas and SPC or Corn gluten meal 80% of Fishmeal proTein| ‘ :i
e I [
| Growth, FE, FI, PER, N utilisation & lipid, starch, DM, P & E ADP depression

Corn gluten
meal

Soy protein

.a -.
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J. Dias et al. / Comparative Biochemistry and Physiology, Part A 142 (2005), 19-31
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Fish meal and FM substitution

@ Chromic oxide

e 100% -
UP 1_0 300/ DICT N | Lignine sulphonate
(o]
from brewers yeast, 80% - 0 Choline chioride
(A. Oliva'TeleS,P. GOn(}alveS / @ Mineral premix
Aquaculture 202 (2001) 269-278)
. 60% - | Vitamin premix
43 o acd’
[ ] LMne
o/ _|
(0 O Yellow dextrin
O cod liver oil
20% |
O Brew ers yeast
0% O Fishmeal
.
DO D10 D20 D30 D50 D50M
—
| N DO D10 D20 | D30 | D50 | D5OM
!‘ R 146 ab | 152ab | 153 ab | 160b | 146ab | 1424
. M cr’ " 148a | 1.35bc | 138b | 128¢ | 1.42ab | 143 ab
- ' '-?,_': ER % 208a | 256bc | 24bc | 265¢ | 247bc | 22.8ab
b =
Fiskeriforskning ' | Energy retention % | 26 298 | 271 | 307 | 276 | 258




m Vitamin premix

O Mineral premix

O Yttrium oxide

m Binder

O Fish oil

0O CaHPO4.2H20 (18%P)
m L-lysine

0O Rapeseed meal

@ Soybean meal (48%)
0O Extruded wheat

@ Wheat gluten

O Corn gluten meal

O Fishmeal LT (CP 70%)
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@ Palm oil
m Linseed oil
O Rapeseed oil
O Anchowy oil
Low fa desaturase/ |
Ivi O Premix
Elongase activity

00 Wheat

HepaTgcy’reS O Maize gluten

enterocytes

High B-oxidation
GCTiViTy 60VO-LPR 60VO-L=RP

| FO | 60VO-LPR | 60VO-L:RP |
| 52 | s2 | 52 |
| ez | sz | 198 |

O Fishmeal

Fiskeriforskning




P ADC 67-74% LT 2 71-73% MCaP/DCaP > 68-69% SFM > 45% CGM
(A. Pimentel-Rodrigues et al. Aquaculture 2007)

O Ash (%) ~ ADCP (%) © Total P (%) ; O Ash (%) © Total P (%)  ADCP (%)

Ash content, ADC P (%)
Ash content, ADC P (%)
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Does not improve growth or feed efficiency & induces a decrease in Nitrogen retention
(H. Peres, A. Oliva-Teles / Aquaculture 215 (2003) 245-253)

Imoved FE and N retention -
32.5 % N intake

retention
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By-products Method/

level /

Bone meal fraction ?

Avalilability
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International Cooperation

Feccential aminn acid reatiirement< (% nrotein)

Raw material digestibility/ properties

!

2 D

| Fiskeriforskning



NOFIMA

Thank you very
muchl!!

Questions?
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Healthier fish
can give you better health

We humans can reap health
benefits by eating extra-healthy
farmed fish. But for the good
properties of the fish to be
even better, it is crucial that the
feed it eats is composed of
health-promoting ingredients.
Since is it not only marine fat
that makes seafood healthy,
Fiskeriforskning is studying the
content of other components in
fish feed that have positive
health effects. By increasing
the amount of these natural
components in the feed, this
can have positive health effects
for fish consumers.

The healthy properties of fish and
other seafood are generally associa-
ted with polyunsaturated fatty acids,
particulardy Omega 2. While for many
years there has been much research
activity around marine fat and its
effect on our health, little has been
done to stady the importance of ather
components in seafood. Now scien-
tiste are working to discover which
substances in salmon fesd have posi-
tive health effects. The feed consists
mainly of oil and meal, which are
again based on various types of fish
like sandesl and blue whiting, as weall
as vegetable raw materials such as
com and soy.

“We know that there are other com-
ponents than the fat in marine raw
materials that explain why this is heal
thy food, such as minerals and sub-

Scientist Andere Aksnes looking for
componants in fish fead that can give
ws better health. These are some of
the more than 30 different subsiances

that are being analysed.

stancas that contain nitrogen”,
explaing Senior Scientist Andars
Aksnes.

Fickariforskning is cumently anakys-
ing the levels of more than 20 different
componeants in the feed, the majority
of which ara of marine crigin.

“We believe there are many com-
ponents that have a positive effect,
and which we will continue working
with. These are componants that we
know from other studies have a wids
range of effects on people's health,
including substances that are favou-
rable for the cardiovascular gystam,
prevernt cancer, stimulate the immune
gystam and contribute to improved
restoration of health after illness.

Components that appear to be pro-
rmiging will be tested in various diets
with saveral different groups of fish.

“In the final phase, we are planning
a study where people will eat fish that
iz raised on the differant fesd varsti-
ag, thereafter to measure the health-
related effect on the human body”,
says Aksnes.

Extensive research
on seafood

Tha ressarch on healh-promaoting
components in fish fasd is being con-
ducted in collaboration with fesd
marufactursr Biomar. The project iz a
part of the ressarch programme
SEAFOODplus, which has besn
started up by the EU and has a total
budget of 200 MMOK. Figksriforzhning
ie the second largast partnaer in the
programimes, whers a numbsr of
Europsan business institutes will con-
tribute to ensure that Europsan cor-
sumers get safe ssafood products of
high sating quality. it will also result in
arvirenmertally fisndly and athically
sound aquacutturs production

methods,

=




