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Introduction

Feed manufacturer’'s aim:

Sell best feeds of highest quality
(at competitive price).




Introduction

Feed manufacturer’s aim:

Sell best feeds of high quality
Feed quality depends on its ingredients

Factors determining feed

Perg

uality:

Purity of ingredients



1. Price

Feed manufacturers use least cost
procedures In diet formulation

Objective:
Formulate diets to meet specific animal
requirements BUT at lowest cost

Nutritionist’s responsibility to verify
whether solution conforms with nutritional

knowledge



2. Palatabllity

Cannot be measured in analytical laboratory
Is an element of nutritive value of feeds

Low palatability
(eg. Blood meal, Urea)

g

Reduced feed intake

g

Reduced productivity




3. Percentage Nutrients

Feed ingredients’ nutritive value  most
Important biological consideration for
feedstuffs’ inclusion in a diet
Feed raw materials analyzed for nutrients, eq:
Crude protein
Fibre
Fat
Mineral content
Energy



4. Physical Properties

A diet’s physical properties affect:

~eed intake

~eed digestibility

Important aspects include:
Concentrate:roughage ratio

Processing feedstuffs

Pelleting of feeds

Subjective characteristics of raw materials:

Colour
Odour




5. Purity of ingredients

Purity of ingredients is often neglectec

Quality control programs should include tests
to verify the purity of feed raw materials




Purity of ingredients

Purity of ingredients is often neglected

Quality control programs must include tests to
verify the purity of feed raw materials

This will ensure that feed manufactures have
a firm grip on the quality of their feeds



What is ADULTERATION?

It's the Intentional, but ILLEGAL , modification
of pure feed raw materials by the addition of
any other ingredient, and sold under the
pretext of the particular raw material

Adulteration affects the quality of raw
materials negatively as the adulterant is
usually of inferior quality.



Contamination and poor processing

Contamination (accidental or by carelessness)
and poor processing have a significant
negative effect on raw materials’ quality

Contamination, by definition, is not adulteration,
but Is regarded as a similar contravention

Examples of poor processing:
Overheating of fish and soybean meal
Under- and over-processing of feather meal









Examples of contamination

From the environment:
Light particles, e.qg. rice bran, wheat bran
Weed seeds Iin hay, grains and other crops

Examples of weed seeds:

Ipomoa, Datura, Vigna, Sesbania, Bidens,
Tagetes, Brachiaria, Polygonum, Cassia,
Commelina, Cleome






Contamination due to
carelessness or poor practices

Sand found in hay
Plastic particles often found in feed samples

Glass powder has been found in one finely
ground grain sample

Synthetic fibres found in most samples

Small metal pieces have been obsevred In
many ground samples

Carry over ingredients like blood meal












Feed ingredients
commonly adulterated

Fishmeal

Meat and bone meal
Hydrolyzed feather meal
Poultry by-product meal
Blood mea
Corn gluten meal
Soybean meal




Fish meal

Brown fish meal clean, dried ground tissue of
undecomposed whole fish or fish cuttings, either
or both, with or without extraction of part of the oil

White fish meal dried, nonrendered, clean,
undecomposed portions of fish from the fish
processing industry (a.k.a. fish by-product meal)

Due to its high price  favorite feed ingredient for
adulteration



Fish meal adulterants

Shrimp and lobster meal
Clam products

Squid meal

Seal meal



Shrimp and other marine products as
adulterants

Shrimp meal, shrimp head meal and shrimp
shell meal.

Shrimp exoskeleton: high NPN content.
Tcp Y availanility
Other adulterants:
— Clam products
Squid meal
Seal meal
Shark meal



Other fish meal adulterants

Feather meal (hydrolyzed to various degrees)
Poultry by-product meal

Meat & Bone meal

Blood meal

Poultry manure



Hydrolyzed feather meal

Hydrolyzed feather meal is produced by hydrolyzing
clean, undecomposed feathers from slaughtered poultry.

Crude protein = 84%
Raw feathers almost indigestible.
High keratin content and strong disulfide bonding.

Feathers steam hydrolyzed under pressure and high
temperature (140C).

Digestible protein increases to 57%.
Incomplete hydrolysis: l digestibility.



Hydrolyzed feather meal adulterants

Meat and bone meal.
Poultry by-product.
Blood meal.

Hydrolyzed feather meal sometimes an adulterant.



Poultry by-product meal

Poultry by-product meal consists of the
ground, rendered, clean parts of the carcass
of slaughtered chicken, such as necks, feet,
undeveloped eggs and intestines, exclusive
of feathers, except in such amounts as might
occur unavoidable in good processing. May
iInclude mortalities.

CP 65%; Fat 11.5%; Ash 17%; CF 2.2%



Poultry by-product meal adulterants

Meat and bone meal.
Blood meal.

Poultry by-product is often an adulterant itself.



Carcass meal (Meat and bone mese

Definition  Ground rendered carcasses of
arge animals including bone

t should NOT contain:

Hide

Horn

Hoof

Blood

Rumen contents

Hair




Carcass meal adulterants

~eather meal (hydrolyzed to various degrees)
Poultry litter

These are always present in
carcass meal
BUT
In significant quantities it moves
towards adulteration




Blood meal

Definition  clean, heat-processed blood
from a rendering plant.

Blood meal dried in various ways:
Ring, drum, vat, spray dried

Blood meal adulterants Meat & Bone
Poultry litter
Wheat bran

Gluten 20
Blood meal sometimes poorly processed



Soybean meal

Soybeans used as such in animal feeds, or
processed to various products, e.g.

Full-fat soybean meal (roasted)
Ground extruded whole soybeans
Soybean oil cake meal

Soy flour

Soy protein concentrate

Soybean meal adulterants  Cottonseed oll
cake meal (15% in one sample), ground
maize.



Adulterated Maize Gluten 60

Microscopic analysis: Mixture of various
Ingredients, including corn gluten 20, wheat bran,
maize bran, wheat starch, corn gluten 60, urea,
colourants... and melamine !

Melamine attractive as protein adulterant!

CP content (N x 6.25)
Urea = 2917 g/kg
Melamine = 4167 g/kg



Adulterated Maize Gluten 60

Large amounts of melamine tainted Gluten 60
produced In China in recent years.

One company alone manufactured 700 000
tonnes of the adulterated product.

Numerous cats & dogs died as a result of
melamine ingestion

6 babies died from melamine tainted formula
milk, 296 000 people got lli

Melamine ingestion results in renal failure
caused by kidney stones



Renal failure as result of kidney stones
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Amino Acid Composition of
Protein Feedstuffs

Amino Acids (g/kg)

Ingredient :
Met | Lys | Cys | Trp | Thr | lle |His |Val |Leu |Phe

Fish meal 17| 47| 5| 5| 275 24| 152 28 44 36
Feathermeal | 55| 105| 30| 4| 28| 266 28 455 78 39
Meat&Bone | 67| 26 | 33| 26| 17| 17| 94 225 32 3ds
meal
Poultry by- L
e 901|225 9| 5| 18§ 21| 14p 232 395 3F
Bloodmeal | 10 | 69 | 14| 10| 38| 8| 305 52 108 23
comgluten | 1q |\ 40| 11| 3| 20| 23| 12| 27 94 34
meal, 60%
Soybean meal,
solven 65| 29| 67| 6| 17| 25| 11| 24 34 34




Effect of Fish Meal Adulteration
on Amino Acid Composition

. : Change in
Amino acids Amino acids
/K
(9/kg) (%)
Ingredient | Adulterant Met | Lys | Met | Lys
- None 17 47 - -
®
D Feather meal (10%) 15.9 43 -6/8 -7
E Meat & Bone meal (15%)] 15.5 43. -90 -6
L
Poultry by-product (10%) ) 4
(L) & Sand (5%) 154 | 42.2 0.7 10.2
LL
Poultry by-product (50%) 13.1] 34. -23(2 - 24.




Example in Dairy cow diets

Dairy diet (TMR) contains 400g Fish Meal per cow portion (~1.5%)

i

NO Adulteration <

ﬂ

Provide cow:
6.8 g Met
18.8 g Lys

ﬂ

>

- 38.8 %

Cow shows high productivity

Adulterated with 50% feather meal

ﬂ

Provide cow:
4.5 g Met
11.59g Lys

ll

Reduced feed intake
Reduced milk yield
Reduced milk fat percentage
Reduced milk protein content & yield




Example in Broiler diets

Total intake = 900g/day over 10 days
Fish meal inclusion = 5%

NO Adulteration

ﬂ

Broiler intake:
7.7 g Met
21.2 g Lys

ﬂ

Adulterated with 30% feather meal

-23.6 %

Broiler shows optimal growth

ﬂ

Broiler intake:
6.1 g Met
16.2 g Lys

ll

Reduced growth























































Conclusion

Purity of feed raw materials important

Chemical analysis of feed sources vary due
to:

Normal variation (eg. age of plants at
narvesting, cultivar, fertilization, ratio of
pone to meat in carcass meal) OR

Presence of impurities, poor processing
techniques, contamination with undesired
materials, dilution, adulteration




Conclusion

Chemical analysis for CP, fat, fibre, mineral
contents

not complete enough

Analyses for amino acid / fatty acid contents
provide valuable information

Techniques used in Feed Microscopy allow:

I |dentification of raw materials

Evaluation of raw material quality
Quantification of ingredients in mixed feeds
|dentification of adulterants and contaminants



