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feed cost should not exceed 20-25% of the farm gate value ¢ sill 43 5ol 4asdl)

carnivore, omnivore or herbivore; a benthic, pelagic or surface feeder & sill aagll 4l 5 4u0a3) & ol
rapid or slow feeder

) s (3 5k

straight mixing, cold pelleting, conventional steam pelleting, expansion steam pelleting, flaking, crumbling or microencapsulation

protein, essential amino acid, essential fatty acid, vitamin, mineral and energy Eﬁm 40al) Claliay)

nutrient content of available feed ingredients, including quality control and cost 4.1 gW1 af gall 3 43

i sSall jalias avas LG

the biological availability of the individual nutrients (ie. protein, amino acids, lipid, carbohydrate, minerals, vitamins and energy)



Compound S ) aM‘Level
2 Fish meal

Crude protein >68%
Crude lipid <10%
Ash <13%
Salt <3%
Ammonia-N <0.2%
Moisture <10%
(Antioxidant (sprayed liquid form 200ppm
Steam processed, ground finer than 0.25 mm

Fish oil

Peroxide value <5 mg/kg
Total pesticides <0.4ppm
Nitrogen =1%
Moisture <1 %

(Antioxidant (liquid

500ppm
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http://www.fao.org/docrep/field/003/AB467E/AB467E02.htm#note2

Ly jidal) Al 3idle & clilial) clsics Recommended dietary nutrient levels for carnivorous fish

species

Fish size class 2

Nutrient level Fry Fingerling | Juvenile Grower Brood fish
Crude lipid, % min 16 14 14 12 10
Fish: plant lipid 2 7:1 7:1 7:1 7:1 7:1
Crude protein, % min 52 49 47 45 47

dy3atl) Al dla) (3 A clblial)l by gisa Recommended dietary nutrient levels for
omnivorous fish species *

Fish size class 2
Nutrient level Fry Fingerling Juvenile Grower Brood fish
Crude lipid, % min 8 7 7 6 5
Fish: plant lipid 2 1:1 1:1 1:1 1:1 1:1
Crude protein, % min 42 39 37 35 37

Commercial
Pellet Feed

Homemade
Pellet Feed

Cat, No. 09016
2

Homemade
Gelatin Feed



http://www.fao.org/docrep/field/003/AB470E/note15.1
http://www.fao.org/docrep/field/003/AB470E/note15.2
http://www.fao.org/docrep/field/003/AB470E/note15.3
http://www.fao.org/docrep/field/003/AB470E/note16.1
http://www.fao.org/docrep/field/003/AB470E/note16.2
http://www.fao.org/docrep/field/003/AB470E/note16.3
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Food conversion ratio (FCR) Defined as the

grams of feed consumed per gram of body
weight gain.

Jglitall £13a1)
4351 830

Food fed* *As fed basis ie. dry weight

_ = AR gt Jone
Weight gailn** = wet or fresh weight gain

FCR

Growth rate (GR) Defined as the Daily weight increase .

Final wt. — initial wt.

GR (gm/d)= period

5 [ AN 05l — ilgdl) ¢ sllm salll Jana

Specific growth rate (SGR) The rate of growth of an animal is a fairly sensitive index of
protein quality; under controlled conditions weight gain being proportional to the
supply of essential amino acids. Daily SGR can be calculated by using the formula:

(lngE final body weight - log, initial body weight) Y

SGR = 100

Time period (in days)
100 x (Bl / A ¢l Al e ol — Al 03l Al e o)) = o sl salll Jana

(RGR) 100 x (A5 o8 [ Aol 3a03l) = ol galll 22



Protein efficiency ratio (PER) Defined as the grams of
weight gained per gram of protein consumed.

Weight gain¥* * With this method no allowance is made for maintenance: ie.
Protein consumed method assumes that all protein is used for growth.

PER =

Jolilall g ) dgasS [ (i sl (A8 BAL = (i g yall BelES A

Apparent net protein utilization (Apparent NPU) Defined as the percentage of
ingested protein which is deposited as tissue protein.

Pb - Pa

s ——— X 100
Apparent NPU 51

where Pb is the total body protein at the end of the feeding trial, Pa is
the total body protein at the beginning of the feeding trial, and Pi is
the amount of protein consumed over the feeding trial

100 X (Jsbiiall (gl [ (ALY ansdd) (g 9 — (g amad) (g 1) = ALY (Alall ¢ g sl JDlaial



Growth response
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LslaS Wa o Say Crude Fiber, CF (20 LYI) 4y aall &l e g S
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Digestive enzymes: Substrates and actions

Macronutrient Chemical Digestive enzyme Site of production Site of action
substrate bond

Carbohydrates Glycosidic Carbohydrases
Amylase Pancreas Intestine
Cellulase Gut bacteria Intestine
Chitinase Gut bacteria Intestine

Lipids (Fats) Ester Lipase/Esterase
Lipase Pancreas Intestine
Esterase Pancreas Intestine
Phospholipase Pancreas Intestine

Proteins Peptide Proteases/Peptidases
Pepsin{ogen) Stomach Stomach
Trypsin(ogen) Pancreas Intestine
Chymotrypsin(ogen) Pancreas Intestine
Peptidases Pancreas/Intestine Intestine



