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“International Feed Vocabulary” (IFN)
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— Soybean, Glycine max, seeds without hulls, meal, solvent extracted: 5-04-612
— Fish, anchovy, Engraulis ringens, meal, mechanically extracted:5-01-985

el 8 20a Y]y el Sl s 2Ll Al ) s
Roughages 4sle Jualas ]

Pasture  4nde <liln 2

Silages il 3

Energy feeds 4k 41 4

Protein supplements s » jed 4315

Mineral supplements (ol jead 431 .6

Vitamin supplements <liwlid jeaddnne) 7

Additives <lla) 8
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« Fish by-products (IFN 5-14-509 Fish process residue fresh) lleuY! aivai cililas

« Fishmeal (IFN 5-01-977 Fishmeal mechanical extracted) <les¥) § sauue

« Fish protein concentrate (IFN 5-09-334 Fish protein concentrate solvent extracted)
Alad) (g 3 S e o

« Shrimp meal (IFN 5-04-226 Shrimp process residue meal) Ol sl (3 s
« Animal by-product meal (IFN 5-08-786) Gl saall aial Cililie

 Blood meal, flash dried (IFN 5-26-006 Animal blood meal flash dehydrated)
sl (3 gaua o
 Hydrolyzed poultry feathers (IFN 5-03-795 Poultry feathers meal hydrolyzed)
Oalsn Clilie Bsaine o
« Meat and bone meal (IFN 5-00-388 Animal meat with bone rendered)
phe 5 aal G o
« Fish oil (IFN 7-01-965 Fish 0il) ¢lew <y )
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« Cottonseed meal (5-01-625 Cotton seeds meal mechanical extracted 36 percent
protein)

 Soybean meal (IFN 5-04-600 Soybean seeds meal mechanical extracted)

* Grass, ground (IFN [-02-215 Grass hay sun-cured ground)

« Sunflower meal (IFN 5-30-033 Sunflower seeds without hulls meal mechanical
extracted)

* Rice bran (IFN 4-03-928 Rice bran with germs)

« Tomato pomace, dried (IFN 5-05-041 Tomato pomace dehydrated)
 Wheat bran (IFN 4-05-190 Wheat bran)
 Wheat flour (IFN 4-05-199 Wheat flour less than 1.5 percent fibre)
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"an ingredient or combination of ingredients added to the basic feed mix ...to fulfill a
specific need." —" ...usually used in micro quantities and requires careful handling and

mixing"
* Feed additives :
« Technological additives
e.g. preservatives, antioxidants, binders
« Sensory additives
e.g. Flavourings, colours
* Nutritional additives
e.g. Vitamins, trace elements, amino acids, urea
e Zootechnical additives
e.g. Digestibility enhancers, gut flora stabilisers,
favourably affect on the environment,
« others
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FEED ADDITIVES

1. Amino acids
2. Fatty acids

3. Vitamins ¥ Amino Acid Structure

4. Minerals
H T 0

| |
H—N—C —C—OH

Amino ‘ Carboxyl

Group Group

Side Chain
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Nonnutritive FEED ADDITIVES
. Feed binders
. Carotenoid supplements
. Nonspecific Immune Stimulants
. Probiotics & Prebiotics
. Enzyme Supplements
. Hormones
. Antioxidants & Preservatives &

. Fiber
. Antibiotics
10. Flavorings and Palatability Enhancers
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Approximate analysis

Feed sample
Dry at 105 °C Substract all estimated
components from dry feed sample
Dry matter - Crude protein
| Lipid solvent extraction | 8:33: ;:g'g
Kjeldahl _ Ash
Crude protein | [Lipid free sample| | Crude lipid || N Free extract
Alkali/acid digestion
Crude fiber + Ash
Incinerate at 450-600 °C
by difference

Fiber

Ash
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Fishmeal prices, 1999 - 2014
(UsSS/tonne)
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Fish Meal Demand Exceeds Global Production
Capacity Between 2016 (Grey Line, High Case)
and 2019 (Orange Line, Low Case)

6.0
=—Fish meal production
5.5 weeDemand (low case)
w————Demand (high case)
5.0
=
= 4.5
4.0
3-5
3.0 T L
2015 2020 2025

Source: Lux Research, Inc.
www. luxresearchinc.com
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Soybean Meal (SBM)
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« Soybean meal has one of the best
essential amino acid profiles of
all protein-rich plant feedstuffs

« SBM does not appear to be
deficient in any EAA for many
fish

 some fish find SBM unpalatable,

for this reason maximum levels
are suggested
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Soybean Meal (SBI\/I)

Soybean meal IS commonly used to | - A
spare fish meal, however, only to a s ool
point 5“, 2
shrimp will consume high SBM feeds, l.; )
but diet must be supplemented with fish

&

B [

meal ',5{ ¢ ) Zn

: : A )\ Vx‘. .’

another problem involves losses In \\\'n"\ V, Wl

energy, minerals and lipids in diets e et

where SBM replaces FM or other : 2SN e
animal byproduct proteins soy protein

soybeans also contain trypsin-inhibitors | = -

.“ z ¢




Soybean Meal (SBM)
Another variety of ‘soyb"e.aAn meél 1S knowﬁ as ‘:de-
hulled”

de-hulled soybean meal contains 25% less ME, 85%
less available P and 90% less n-3 FA’s than anchovy
meal

soybeans also contain trypsin-inhibitors

trypsin inhibitor reduces digestibility of soy protein
by the enzyme trypsin

solution: most soybeans are roasted prior to milling
(destroys inhibitor)
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Flsh I\/Ieal (FI\/I)
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FISh meal also contains 1 2 5% n-6 fatty aclds,
essential to many fish and all shrimp

if made from byproducts, its quality is not as good . :
as trawler-caught :

only problem observed: high ash content can
sometimes result in mineral imbalance

used sparingly because of high cost

can be partially replaced by soybean meal and
other animal meals




Flsh I\/Ieal (FI\/I)

When usmg FM one must remember that |t cannot be
stored forever

can rancidify due to high lipid content
further, not all FM is created equal

some types (menhaden) appear to be superior to others
(sardine meal)

FM must be very well ground and sieved to help
remove Indigestible parts

big producer countries are USA, Peru, Mexico,
Ecuador
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Raw material sources for fishmeal
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Animal By-products

Meat and bone meal (MBM) is a byproduct
of the slaughter house

contains 50-55% crude protein

protein quality is low, so only marginally
useful and varies

can be a good source of energy, P
another problem: high ash content
digestibility improved by flash- or spray-
drying

poultry by-product meal (PBM) Is used

feather meal high In protein, but
Indigestible
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Fats and Oils

« Used as energy sources, provide
essential fatty acids, attractant, coating
of pellet to reduce abrasion

 poth animal and plant fats can be used,
animal fats cheaper, better attractants

« marine lipids often added as oils if FM
level is low (otherwise no source of
marine FA’s)

e sources: menhaden, shark, cod liver

« must be careful in storage of oil, feeds
with oils due to

TSRS R . R R O T menhaden oil

: -
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Fibrous Feedstuffs
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* Most monoéastric animéls (e;g.,
fish) do not digest fibrous
feedstuffs well

~« itis unlikely that adding fiber to
diets already with more than 3-5%
will have any beneficial effect

« high fiber content reduces binding
capacity of feeds, inhibits intake
(due to reduced palatability),
Increases rate of passage and waste |
production

~ e sources: brans
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Table 5.4. BINDING AGENTS USED IN STEAM PELLETED FISH FEEDS

Compound Amount used % Comment
Carboxymethylcellulose 0.5-2.0 Good, expensive
Alginates 0.8-3.0 Good in moist feeds, must
combine with di-or
polyvalent cation
Polymethylocarbamide 0.5-0.8 Very good, not FDA approved
for use in United States,
unpalatable to some fish
Guar 1-2 Good, expensive
Hemicellulose 2-3 Fair, moderate cost
Lignin sulfonate 24 Good, moderate cost
Na and Ca bentonite 2-3 Inferior to organic binders
Molasses 2-3 Fair, has nutritional value
Whey 1-3 Fair, has nutritional value
Gelatinized starches 10-20 Good, large amount required,
(corn, potato, sorghum, has nutritional value
rice, cassava)
Wheat glutin 2-4 Good, expensive




Unconventional Feed Ingredients for Fish Feed
ALalatl) .S Al gY) 3 gal)

Alternate Sources of Protein that are Being Evaluated or have Potential as Partial or
Whole Replacement for Fish Meal in Aquaculture Diets

Commmercialized o
Mot commercializedd

Vegetable Hinimal
—oy meal Foultry byproducts Insect larvae
Hapeseaed meal Featheaer meal —=ingle cell protein
—unflower meal =hrirmmp and crab meal Srasses
at groats EBlood flour Leaf protein
Cottonseed meal [Fish silage wagetable silage
Wwheat middlings RMeat meal Looplankton (krill, etz

Recycled wastes
W east
Fhytoplankton
Bacteria
Algae
Higher plants
Frotein (range), %o
15-50 Sl-05 A-85



Additives

An increasing diversity of other substances are being used in animal feedstuffs.
These include synthetic amino acids, vitamins, binders, antioxidants, preservatives,
prophylactic medicines, hormones, and growth promotors. Most of these have very
specific uses, for which manufacturers' literature should be consulted.

Amino Acids  The major synthetic amino acids available for supplementation are 1-lysme and dl-methionine (see section 3.1.3.). See also 'chemo-
attractants' below.

Vitamms  Individual vitamuns, or premixes of them prepared for spectfic purposes, are commerctally available. The storage and mixing of
vitamuns, and other trace substances, requare special care and facilities and it 15 not recommended that farmers prepare their own or
attempt to add mdividual synthetic vitamums to their feeds. Where this 1s done, however, 1t 1s essential to dilute the substance before
adding 1t to the final product (see section 5.4.5.).

Binders Substances used to improve the durability (preserve the physical form of the diet during storage e.g., prevent pellets breaking down
into 'fines') or the water stability of the feed are dealt with in Appendix XIL

Antioxidants - Usually included in vitamun premixes or added to lipids (especially fish oils) during manufacture, antioxidants are substances capable
of preventing or delaying the onset of rancidity. Feed rancidity results in the unpalatibility of feeds and the generation of toxic
chemucals. Antioxidants can be naturally occurring substances, such as vitamun E, or synthetic chemucals. The commonly available
commercial antioxidants, under a vartety of trade names, are BHT (butylated hydroxytoluene), BHA (butylated hydroxyanisole) and
ethoxyquin,

Preservatives Several substances may be added to feeds to control the rate of deterioration, particularly that due to fungal attack. Most are sodum
or potassium salts of propiontc, benzoic, or sorbic acid,

Chemo- Synthetic chemucals or natural mgredients containing chemicals, such as free amino acids which cause feeding behaviour in fish or
attractants  shrump. Mevers (1987a) has reviewed this topic, which 18 also covered by Mackie and Mitchell (1985)



An example of poor feed ingredient storage
in the open in Egypt
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Examples of feed storage on striped catfish farms in Viet Nam
(Note that the feed bags off floor on pallets and away from walls.)




