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Essential amino acid

Nonessential amino acid

Histidine Alanine
Isoleucine Arginine
Leucine Asparagine
Lysine Aspartic
Methionine Cytocine
Phenylalanine Glutamic
Threonine Glutamine
Tryptophan Glycine
Valin Proline
Serine
Tyrosine
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Biological value [(BV]
of certain foods inc. Pocaas pTS:\S PDCAAS

1.0°

PDCAAS
0.6*

Potato Whey
718 protein
100"

Casein
773
Rice &
Cow's
milk
912

PDCAAS 82*
0.6t

PDCAAS

1.0° PDCAAS

1.0°

PDCAAS
PDCAAS 0.92°
1.02

1Biesalski, 2010, p. 123; ?Hoffmann, Falco, 2004, p.120; *Norton, 2009, p.3
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The liver regulates
distribution of
amino acids to the
rest of the body.

AMinNno acids are
absorbed from the
small intestine into
the blood stream.

A small amount
of dietary protein
is lost in the feces.

Stomach

In the stomach,
pepsin breaks
down proteins
into fragments,
called peptides.

Protein-digesting
enzymes are
secreted from
the pancreas
into the small
intestine.

In the small
intestine, a variety
of enzymes break
large peptides

into smaller
peptides, and then
into individual
amino acids.
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Mounth
Ulcer and tooth
enamel erosion

Intestinal
diarrhea, bloating,
constipation

Weight loss
and malnutrition

In female
Infertility, miscarriage,
early menopause

Joint and muscle
pain and swelling

Intestinal
pain and nausea

Skin
brittle nails
acne or eczema
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Saturated fatty acids

Contain no carbon—carbon double
bonds. Red meat, butter, cheesa,
and whole milk are high in saturated

Unsaturated fatty acids

Include monounsaturated
and polyunsaturated fatty
acids.

FIGURE 5.4 Fatty acid structures

Fatty acids are categorized as saturated or
unsaturated based on the types of bonds between
carbons. Unsaturated fatty acids are further
subdivided based on the number and locations of
the double bonds.

fatty acids, such as palmitic acid.

NSNS NS NN N
CH, CH, CH, CH, CH,

HsG  CH; CH: CH; CH, CH: CH: CH;
NANAAN NSNS /\/\c’o
CH; CH; GCH; CHy CH: CH; GCH; ~OH
Palmitic acid
Pttty s Mooty s
Contain more than ong Contain one carbon—carbon double
carbon—carbon double bond. bond. Canola, olive, and peanut
oils, as well as nuts and avocados,
are high in monounsaturated fatty
acids, such as oleic acid.
Carbon-carbon double bond
He & € CH, CH, HC=CH CH, CH, CH, GJ"
NN SN NS NN SN SN ST
CH, CH, CH, CH, CHy, CH, CH, CH,
Oleic acid
When the first double bond occurs
between the sixth and seventh carbon
atoms (from the omega end), the fatty
acid is called an omega-6 fatty acid. Omega-3 fatty acids
Com oil, safflower oil, soybean oil, and
nuts are sources of the omega-6 If the first double bond occurs between the
polyunsaturated fatty acid linoleic acid. third and fourth carbon atoms (from the
omega end), the fatty acid is an omega-3
GH2 CHE CHQ GH2 CHz 'GHE GHE rﬂﬂ! acid. Flaxseed, canola oil, and nuts are
NANSN SN NSNS o sources of the omega-3 polyunsaturstad
CH; ©CHy HC—=CH HC—=CH CH; CH, CH, ©C fatty acid alpha-linolenic acid, and fish oils
“OH are high in longer-chain omega-3 fatty acids.
Linoleic acid
HC=CH HC =CH HC=CH CH, CH, Gﬂ
AN A ToH

2 2

a-Linolenic acid
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FIGURE 5.9 Triglyceride digestion and

absorption

Maost of the lipids in our food are tri

which need to be digested before they can be
absorbed.
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Vitamins

Water soluble Fat soluble
, ! ,
| |
B vitamins Vitamin C Vitamin A
Vitamin D
I Vitamin E
Thiamin (B,) Vitamin K
Riboflavin (B,)
Niacin (Bs) o el Lt AL ey g wiv ge 2 -
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