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TABLE 6-1 Classification of Amino Acids

Essential Amino Acids MNonessential Amino Acids
Histidine Alanine
Iscleucine™ Argininef
Leucine™® Asparagine
Lysine Aspartic acid
Methionine Cysteine’
Phenylalanine Glutamic acid
Threonine Glutaminet
Tryptophan Glycinet
Valine™* Prolinet
Serine

Tyrosinet

*A branched-chain amino acid

"These amino acids are also classed as semiessential (or conditionally essential). This means they must be
made from essential amino acids if insufficient amounts are eaten.
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information

necessary to
produce proteins.

DNA contains the The mRNA leaves

the nucleus and
goes fo a ribosome.

Transcription or
copying of a segment
of DNA results i n;l_' "
mRNA, a copy
information in DNA
needed fo make @

profein.

n Amino acids, the
building blocks of
proteins, are carried
to the ribosome by
tRNAs containing the
code that matches
that on the mRNA.

In the process of
translation, the

information
contained in mRNA
is used to determine
the number, types,
and arrangement of
amino ucigs in the
protein.
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Figure 6-2 Protein organization.
Proteins often form a coiled shape, as
shown by this drawing of the blood
protein hemoglobin. This shape is
dictated by the order of the amino
acids in the protein chain. To get an
idea of its size, consider that each
teaspoon (5 milliliters) of blood
contains about 10:2hemoglobin
molecules. One billion is 10°.

Figure 6-3 An example of the consequences of errors
in DNA coding of proteins. (a) Normal red cell, (b) red
blood cells from a person with sickle cell disease.
Note the abnormal crescent (sickle-like) shape of the
red blood cell near the center that reduces the ability
of the cell to carry oxygen.
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Figure 6-4 Sources of
protein from pyramid.

* Carrofs ¢ Apples e Milk * Meat

* Com * Oranges * Yogurt * Eqgs

* Broceoli * Bananas ¢ Cheese ¢ Fish

* Dry beans
¢ Nuts




Food Sources of Protein

Food Item Protein e RDWA
and Amount (grams)
RDA 5&6* I 1 00%
Canned tuna, 3 cunces 21.8 B 28 5%
Broiled chicken, 3 cunces 21.3
. Beef chuck, 3 ounces 15.3
Figure 6-5
Yogurt, 1 cup 10.6
Food sources of -
protein Kidney beans, W5 cup 8.1 [ 1
compared to the 1% low-fat milk, 1 cup 8.0 1
RDA of 56 grams Peanuts, 1 ounce 7.3 ]
fora 70 kg man. Cheddar cheese, 1 cunce 7.0 ]
Egg. 1 5.5 .
Coocked corn, W cup 2.7 |
Seven grain bread, 1 slice 2.6 O .
fr— : B Vegetables
White rice, s cup 2.1 B 4% B Froits
Pasta, 1 ounce 1.2 I 2% 0 Oils
Banana, 1 1.2 I 2% B Milk
B Meat & Beans
* for 70 kg man
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complementary proteins: Two food
protein sources that make up for each
other’s inadequate supply of specific
essential amino acids; together they
yield a sufficient amount of all nine
and, so provide high-quality
(complete) protein for the diet.

_CRITICAL THINKING

Leon, a vegetarian, has heard of the "all-
or-none principle” of protein synthesis
but doesn t understand how this principle
applies to protein synthesis in the body.
He asks you, “"How important is this nu-
tritional concept for diet planning?” How
would you answer his question?
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Protein Digestion
and Absorption

Partial protein diges.’ric:n

by the enzyme pepsin
and stomach acid.

u Amino acids absorbed E Further digasﬁun of
into H'IE P‘ul'l'ﬂl vein und Fx;lymphchsl b)( Enz}ames
irnnspnrlad to the liver. I‘EIEI:I _
From there fhe.y enter sod l))f i pancreds
the general bloodstream.

B Final digestion of amino
acid chains to 5ing|e amino
acids takes p|cn:e mn.r.ily
inside cells of the smalll
intestine.

Little dietary protein is
present in feces.
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Site of ' Zymogen Active enzyme
synthesis

Stomach Pepsinogen Pepsin . .
Pancreas Chymotrypsinogen ~ Chymotrypsin DlgEStIVE enzymes
Pancreas Trypsinogen Trypsin
Pancreas ‘Procarboxypeptidase Carboxypeptidase
Pancreas Proelastase Elastase
Enteropeptidase

(a)

'

Heat /Acid

l

Elastase (b)




Lumen Luminal surface
Free amino acids (40%)
. <
pepsn Oligopeptides (60%)
' |
chymotrypsin endopeplidase
slastase aminopeplidase
carboxypeptidase A + B dipephidase




DIGESTIVE SYSTEM

Mouth

Chewing food

Salivary glands
SALIVARY AMYLASE (Breaks down starch to oligosaccharide)
SALIVARY LIPASE (Only In Infants)

Esophagus
Stomach
HCL (Hydrochloric acid)

PEPSIN (Cleaves proteins to peptides)
LIPASE (Digests fats) Live’
Duodenum

Gallbladder
BILE (Emulsify fats)

Y -

Descending
colon Pancreas
’ \ AMYLASE (Breaks down carbohydrates)
LIPASE (Digests fats)
Appendix TRYPSIN (Cleaves proteins)

CHYMOTRYPSIN (Cleaves proteins)
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Arterial end of a capillary bed

Fluid forced

into tissue
spaces by
blood pressure
generated by
pumping action of
heart

Venous end of a capillary bed

P Lloodstream by the
proteins as blood pressure

declines in the capillary bed

Figure 6-9 Blood proteins in relation to fluid balance. (a) Blood proteins
are important for maintaining the body’s fluid balance. (b) Without
sufficient protein in the bloodstream, edema develops.

Blood pressure
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Normal tissue

Blood pressure "
exceeds
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fluid remains in the l

tissues

Swollen tissue (edema)
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TABLE 6-2 The Protein Contents of a Typical 1600 kcal Diet and a 2400 kcal Diet*

1600 kcal Diet

Breakfast

176 miilk, 1 cup
Cheerios, 1 cup
Orange

Lunch

Whole-wheat bread, 2 slices
Chicken breast, ? counces
Mayonnaise, 1 teaspoon
Tomato slices, 2

Carrot sticks, 1 cup
Oatmeal raisin cookie, 1
Fig, 1 large

Diet soft drink

Dinner

Mixed green salad, 1 cup

ltalian dressing, 2 teaspoons

Beef tenderloin, 3 ounces

Spinach pasta, 1 cup, with garlic butter, 1 teaspoon
Zucchini, ¥z cup, sauteed in oil, 1 teaspoon

1% milk, 1 cup

Snack

Bagel, toasted, ¥z of a 3V-inch bagel
Jam, 2 teaspoons

Fruited yogurt, 1 cup

TOTAL

Protein (grams)

T T R

=
LA

2400 kcal Diet

2% reduced-fat milk, 1 cup
Cheerios, 1 cup

Eggs, hard boiled, 2
Orange

Whole-wheat bread, 2 slices
Chicken breast, ? cunces
Provolone cheese, 2 ounces
Tomato slices, 2
Mayonnaise, 1 teaspoon

Oatmeal-raisin cookies, 2
Figs, 2
Diet soft drink

Mixed green salad, ¥z cup

ltalian dressing, 2 teaspoons

Beef tenderloin, 4 ounces

Spinach pasta, 1 cup, with garlic butter, 1 teaspoon
Zucchini, ¥z cup, sauteed in oil, 1 teaspoon

Carrot sticks, ¥z cup

2% reduced-fat milk, 1 cup

Snack

Bagel, toasted, ¥ of 3¥-inch bagel
Jam, 2 teaspoons

Fruited yogurt, 1 cup

Protein (grams)

| =5 | |a3e

~& | |

L9
L

-3
=

124



Protein calorie Malnutritionds_l_all <l _sud) g ¢ g sl 48l ¢ g

Adall 3 gall g Ay adl &l jrd) (2l (380 1 La Bale g Ad g jma Alla (pi g all (all () eS La Jyali e
) Jsasll pladl g3 O (Say ¢ adiial) allad) 8 aladal) gl AS axe o dpailil) 5 AY)
& ) B b Cpa (i) lag La LIS allad) (e dpalil) (ghaliall & 00 g sl el cila
Blall aa gl e Al o JfS) aglaat g JULYY gad (e Adlad) oda SS9 (59 2l 5 4o ) sl
protein-agBal) & g (gl (e 13 ALIE 4y ) o & jr G 9Sigten il palAdY) Glay
¢ s protein-energy malnutrition sk Uay agall &g cPCM calorie malnutrition
S 1) Lagd 48 e caall e PCM Jb Ao gial) b (A PEMABUL) g ¢y g sally 4545
LagalS o) GilS 5@ (g o) AL 4 ) @ s éllgion Gluaall adll
19294 0D 4 e (g sl 1Y LB Loy A13ad) 3 gall (pa ABLS CiliaS gl ade (i pandl Al Ladic =
zaal 13) oSl g kwashiorkor (e 435N & g JISE) (pa JSE& ) ghiiccillgily) Al g Jadlly
marasmus aws oa e Al oo il 488 dy ) Al @) ) Aald Tnad abliall b el
(JSad)liayi cpadld) die jedai 3B <l g Sl (oAl o] JSy Cpillad) LIS jeda



Moderate
calorie deficit
with severe
protein deficit,
especially in
light of
Increased
needs due to
Infections

Kwashiorkor Marasmus

Edema with maintenance
of some subcutaneous fat
tissue

Skin and bones appearance
with little or no subcutaneous
fat tissue

severe
calorie
and
protein
deficit
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TABLE 6-3 Food-Group Plan for Lactovegetarians and Vegans, Which Also Follows

Group’

Grainst)

Legurmes

Muts, seeds

Vegetables

Fruits

Mlilke

:Base serving

MyPyramid?®
Servings
Lactovegetarian® Vegan®!
H=11 8=11
2=3 3
2=3 3

F3=5 (include one
dark green or
leaty variety daily)

2= =

3 —

deth (include one
dark green or

leafy variety daily)

Key Nutrients Supplied
Protein, thiamin, niacin, folate,
wvitamin E, zinc, phosphorus, mag-

nesium, iron, and fiber

Protein, vitamin B=&, zinc,
phosphorus, magnesium, and fiber

Protein, vitamin E, and magnesium
Vitamin A, vitamin C,

and folate

Vitamin A, vitamin C, and folate
Protein, riboflavin, vitamin D,

vitamin B-12, calcium, and
phosphorus

size on those listed for MyPyramid This plan yields about 1600 t01800 kcal.
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Grains

Combination: (rice) Combination:
Red beans & rice Limiting Pasta & tomatoes
' ' amino acid: '
= |}r5ine _~\|
Legumes Vegetables
Limiting Limiting
amino acid: amino acid:
methionine

\\ / methionine
| Nuts |
‘....-l'" "'"'l-q_h__'

Combination: Combination:

Limitin
Soybeans & grmlmcl amine ﬂfi d Green beans &
sesame seeds (miso) lysine almonds

Figure 6-13:Plant group combinations in which the proteins complement each other
in a meal based on their limiting amino acids.



