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_Annual Global Production of FM & FO
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...Process:

— Whole Fish
16,473

By-Products
5,491

1,032

Mass Balance Marine ,
Ingredients Water/Steam

production (2010) 15,990 Thousand tonnes
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INDUSTRIAL GRADE FORAGE

Landings tonnes

Gulf menhaden (Brevoortia patronus)

479,000

Atlantic menhaden (Brevoortia tyrannus)

212,000

Sand-eel (Ammodytes spp.)

486,500

Total 1,175,000 tonnes of which 100% converted

FOOD GRADE FORAGE

Peruvian anchovy (Engraulis ringens)

8,468,000

lapanese anchovy (Engraulis japonicus)

1,567,000

South African anchovy (Engraulis encrasicolus)

228,000

Sprat (Sprattus sprattus)

262,000

Blue whiting (Micromesistius poutassou)

678,500

Capelin (Mallotus villosus)

958,500

Total 12,162,000 tonnes of which an estimated 90% was converted

PRIME FOOD FISH

Atlantic herring (Clupea harengus)

656,500

European sardine (Sardina pilchardus)

639,000

Chilean jack mackerel (Trachurus murphyii)

1,870,000

Japanese jack mackerel (Trachurus japonicas)

320,000

Chub mackerel (Scomber japonicus)

1,403,500

Californian sardine (Sardina sagax caerulea)

556,000

South African sardine (Sardina sagax)

263,000

was converted
after Wijkstrom, 2011

Total 5,708,000 tonnes (average landings 2001 — 2006) of which an unknown percentage




Raw material: Whole fish & Byproduct proportions
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Marine ingredients are the foundation for modern fed
aquaculture & facilitated technological. development
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Aquaculture continues to grow....

Aquaculture feed 65
MMT
i g - from all sources S v
Fishmeal and
- oil used as '

29 mvit

..More feed is required
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http://dx.doi.org/10.1016/j.envint.2016.02.022
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Figure 3: Salmon feed formula development, a gradual replacement of marine ingredients
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utritional importance:

» Aminoacid profile
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w’l i no aC. d rOfi Table 3. Percentage of essential amino acids (EAA)" in fishmeal
: (FM), rendered meat meal (MM), poultry by-product meal

(PBM), blood meal (BM), soybean meal (SBM). Percentage ~”~
- T—_— crude protein in the meal (in parenthesis).

Essential FM MM PBM BEM
Amino Acid  (64.5%)% (55.6%) (59.7%) (8° %
Arginine 3.82 3.60 4.06 (o) \."
AQ e 0
Histidine 1.45 0.89 1.0 \\\ ((\e \
()
Isoleucine 2.66 1.64 0

Leucine 4.48 2.8F eQ
Lysine 4.72 ‘X\
Methionine + 2.31 ’\(\6 09" 6\0

Cystine? :(b e
Phenylalanine oo &6\ X ( 8.47 4.20

+ Tryosine* \(& ‘x\@

Threoni” 2.94 3.76 1.89

) c;(\((\ ﬁc\ ’b. 0.46 1.04 0.69

“Q\ (\o oo 2.86 7.48 2.55
\ «he EAA composition of each feedstuff
We ,b((\ 6\ 23 NRC (National Research Council, Nutrient

Requ e .1, National Academy of Sciences, Washington,
DO). XV
2Percem .1 total crude protein in feedstuff.

3Cystine cun be synthesized from methionine.
*Tyrosine can be synthesized from phenylalanine.

UF[IFAS Extension ——

The Benefits of Fish Meal in Aquaculture Diets
R. D. Miles and F. A. Chapman’




Importance of
i |c:nnutr|ents

Mlnerals

Mineral requirements of fish

Macrominerals (g/kg diet) Microminerals (mg/kg diet)
(trace elements)

Calcium Iron
Phosphorus* Manganese*
Sodium Copper
Potassium® Zinc*
Chlorine Cobalt
Magnesium* Selenium*
Sulfur lodine*
Molybdenum

* Required in the diet, but not always supplemented in practical feeds
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http://www.pitt.edu/~super4/33011-34001/33021.ppt

| —

' Table 3: The mineral and trace element contents of feed meals

b
Anchovy Herring Menhaden Tuna Salmon T\llajci:(c:rel “f’:;:e Sandeel | Soya r::::'eae{i
aand
. Mean | Range | Mean | Range | Mean Range Mean Range Mean Mean Mean Mean
N Calcium % 389 279560 205 |1.32-354| 523 |3.94-682 | 836 | 582126 3-4 7.66 28 0.29 0.17
“ Chlorine % 1.41 1.01 0.55 1.01 125 0.03 0.04
Magnesium % 025 |[0.16-033| 0.12 |0.09-013| 015 [013-017 | 023 |016030( 015-20 0.17 0.2 0.29 0.41
Phosphorus (total) % 254 [185355( 190 |1.01-229| 293 |[2.39367 | 444 [ 3.286.59 2-3 4.80 22 0.60 117
J— Phosphorus (available) % 1.90 4.80 0.24
- Potassium % 0.75 |[039-084| 116 |084-138( 071 |060110| 073 | 058084 2-3 0.87 0.2 1.97 1.39
Sodium % 095 [0.48-1.49| 057 |0.29-1.03| 038 025044 | 074 |052-117 | 04-05 1.04 1.0 0.03 0.04
Sulphur % 0.54 0.46 0.68 0.48 0.30
> . — Aluminum mg/kg 772 | 48.0-190 | 330 [225-975| 352 161-615 150 | 98.0-180 82
— Barium mg/kg 540 |[2.00-109( 3.00 | 20150 | 204 49515 4.52 2.0-6.5
: '\- oy Boron mg/kg 13.7 [9.00-198| 6.30 [4.45-845| 141 |[122-198 | 164 | 11.1-215
Chromium mg/kg 10.2 6.6-23 4.20 3.0-6.2 11.0 85-13.1 176 | 11.9-21.5
Copper mg/kg 830 | 50138 5.40 4.6-8.8 10.9 6.6-17.5 106 | 8.00-15.4 2-3 6.45 4.2 a3 19
- -

Iron mg/kg 237 150-725 138 105-255 491 250-670 362 235-450 70-80 241 208 93.0 208

Manganese mg/kg 9.73 4.3-21.1 3.07 2.0-4.25 36.3 21.1-65 8.53 7.10-15.0 15-20 11.2 12 38 21

Selenium mg/kg 1.38 1.18-1.73 231 1.73-3.43 2.19 1.22-3.98 4.47 3.40-6.20 | 0.8-09 1.56 25 0.35 0.06

Strontium mg/kg 87.8 36.5-161 71.0 22.8-171 63.4 37.5-96 >200

Zinc mg/kg 108 90-146 122 105-132 147 133-169 212 151-273 200 - 250 95 108 56 61

lodine mg/kg




Irﬁ'f)ortance of

icronutrients = Vitamins
chickens (IU or mg/kg dry diet)

Vitamin requirements of salmon and growing .

-
Vitamin Salmon/trout Chickens -
Vitamin A 2500 1500
Vitamin D 2400 200
Vitamin E 50 16
Vitamin K unknown 0.5
- Thiamin 1 i3
Riboflavin 7 3.6
,’ Pyridoxine 6 3.0
Pantothenic acid 20 10 -
.. Niacin 10 11
Biotin 0.15 0.10 |
~ Folic acid 2 0.25 —
- ‘\Q Vitamin B,, 0.01 0.003 -
" Ascorbic acid 50 not required —
Choline 800 500
myo-Inositol 300 not required
*values in vellow are lower for chickens
reity —


http://www.pitt.edu/~super4/33011-34001/33021.ppt
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Table 4: The vitamin contents of feed meals

Jack White Canola/
Ancho Herrin Menhaden Tuna Salmon Sandeel Soya
vy g Mackerel fish ¥ Rapeseed
Mean Mean Mean Mean Mean Mean Mean Mean
Biotin mg/kg 0.25 0.46 0.18 0.20 0.08 0.25 0.97
Choline mg/kg 4404 4833 3112 2994 3750 2804 2764
Folic acid mg/kg 0.18 0.4 0.12 0.43 3.6 1.4

Niacin (nicotinic acid, Vitamin B3)mg/kg 106

Panthothenic acid (vitamin Bs) mg/kg 24.0

Pyridoxine (Vitamin Bg) mg/kg 4.24

Riboflavin (vitamin B2) mg/kg 8.50

Thiamin (vitamin B;) mg/kg 0.40

Vitamin B2 mg/kg 0.34

Vitamin E (tocopherol) mg/kg 221

Vitamin K mg/kg




Fish nutrition studies are based on identification of levels that
“*avoid deficiency -

— ”Unfoc#%(y, limited research effort has

been to characterize the
*bgical anges associated with
f.lsl;)rders linked to nutrient deficiencies in
IS V4

Lall, S. and Lewis-McCrea, L.M. (2007) Role of nutrients in skeletal metabolism a
fish — An overview. Aquaculture 267, 3-19 doi:10.1016/j.aquaculture.20

~ Whatabo
s -.- irements
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With farming syste :
With life cycle stage?

With specific pathogen challéhge?

Scope for customised diets....
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..Reducing FMFQ__jrlgguafeeds has repercussions.....
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SCIENTIFIC OPINION

' Jt EFSA Journa

ADOPTED: 25 January 2017

doi: 10.2903/j.efsa.2017.4713

Safety of vitamin D; addition to feedingstuffs for fish

EFSA Panel on Additives and Products or Substances used in Animal Feed (FEEDAP),
Guido Rychen, Gabriele Aquilina, Giovanna Azimonti, Vasileios Bampidis,

Maria de Lourdes Bastos, Georges Bories, Andrew Chesson, Pier Sandro Cocconcelli,
Gerhard Flachowsky, Jurgen Gropp, Boris Kolar, Maryline Kouba, Marta Lopez-Alonso,
Secundino Lopez Puente, Alberto Mantovani, Baltasar Mayo, Fernando Ramos, Maria Saarela,
Roberto Edoardo Villa, Pieter Wester, Lucio Guido Costa, Noél Dierick, Paola Manini,
ordiJare alland Robert John Wallace

R ——— —.



Marine Ingredients & Aquafeed Palatability

No—

-

— ’alatability of water-soluble extracts of protein sources
- - nd replacement of fishmeal by a selected mixture of
rotein sources for juvenile turbot (Scophthalmus

. — naximus)

-
—

“Poor pulataebility is a-limitiataetor for replacing fishmeal with othesprotein sour

~—

gquaculture” , ’ — —
g y am ‘\\ — —
“The feed-palatdbuity 1SSUe ITIe—— -~ i erhaps through the inclusion of krill meal”
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“_.it has also been determined'that a critical threshold of 15% fisnreti-was pertinet O——
barramundi, based on a diet balanced fordigestible protein, energy.and amino acids-using
a plant protein concentrate as the alternativeyGlencross et al., 2011)...”
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wSustainability: Management of forage fish stocks
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Ray Hilborn study disputes previous findings on forage fish

— " By Cliff White RE f W in

little fish

Dr. Ray Hilborn
BIG IMPACT ' :

Managing a crucial link In ocean food webs
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ustainability: Certification

-

Combined production of IFFO RS
Marine Ingredients MT -

» 18 fisheries
e 129 byproducts

* Proportion of global annual production
certified is significant



http://www.iffors.com/

* Marine ingredients are the foundation of modern fed aquaculture;

Marine ingredients have nutritional benefits beyond protein & energy

supply;
+ Those benefits have +ve impacts on survival, growth and feed efficiency;
I
e _Allingredients are complementary and support the growth of the

- . .
aquaculture industry — volume is required.
- — I




“Fishmeal and fish oil are still considered
the most nutritious and digestible
ingredients for farmed fish feeds”

————




* . |
0( ture Environment Technology Agriculture & Fisheries MNatural Scie

1on’t need to eat fish

“d health.

‘tute of Food, Fleherles and ;'-I]H!CH"I.II'B Resaearch
nortant ingredient of feed in aquaculture, now
ainbow trout can eat feed completely free

A 2snd [ POF

Dartmouth some | Search | Index
oo B s e W e T Y Releases
i @y o e
Dartmouth Team Makes Breakthrough
Toward Fish-Free Aquaculture Feed

= Print

Friday, 15 April 2016 * By Steven.
iday, 15 April 2016 * By Steve June 2, 2016 — Dartmouth College scientists have discovered that marine
microalgae can completely replace the wild fish oil currently used to feed tilapia,

Mann, M.5c. and Christopher Gooc

Fishmeal-fpree A‘ 9 ;htst:cund most farmed fish in the world and the most widely farmed in the United
promise .

ot research between TCF, USDA and .1 algae derived DHA for

’ ) O Yy~ Calysta says gas to fishmeal replacement
ﬂ S hfa rm | N g ox DCI’T COl \ ‘ \ wsurtis protein on path to commercialization
L Sl - y Jane Byme

’ E& 2d on 24-May-2018 at 12:41 GMT a d JS—
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An appetite for insects

. matter (1) EOE N
The prospects of including insect-derived material in aquafeeds has been greete \ .- ._.“': waste;
three largest salmon feed producers in the world. ability -~  Research & Innovation -  Ourstory = ®

Author £ Magnus Petersen :
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ror Skretting

Fishmeal-free feed in the pipeline

.akthrough for Skretting

Rob Fletcher

The news comes the commercial launch of a prawn feed - Perform Plus NoCatch - by Ridley Aquafeed, which
contains nowild-caught fish.

“We reckon it will become the gold standard in fishmeal replacement.” says Calysta CEO Alan

Shaw © istock com/MacXever
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Questions?

|

Email: nETJchterIonieiffo.net
Web: www.iffo.ne
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