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10 electrans 16 electrons total

DMnitrogenase s
Ferredoxin reductase 16 ATP Dinitrogenase

s 2 :
(oxidized) (reduced) toidized) a2 T‘JH.,
Dinitrogenase
Ferredoxin reductase I Dinitrogennse M.
(reduced) {oxidized) 16 (B {reduced) 10 H?
+ 16 ADP
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? NADPH + H NH,*
| |
NH," + "00C —CH,—CH,—C—CO0~ \ * H,0 + 00€C—CH;— CH,—CH—COO"
. ) |
! -Ketoglutarate NADP* Glutamate
NH,* ATP ADP +(P 0 NH,*
| I | -
NH," + “00C —CH,— CH,— CH—COO" \ /‘ , H,0 + HN—C—CH,—CH,— CH— COO"
Glutamate NADP' Glutamine
NH, O O NH,
! I | ]
S
H—C—COOH 4+ H—C—=COOH — H—C~-COOH 4+ H—C—=COO0OH
| | 5 I
Ry R R, R
Amino acid, a-Keto acid, x~-Keto acid, Amino acid,
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Overview of Protein Metabolism

Dictary proteins, 80g

Digestive enzymes, mucus
and cell debris, 70 ¢
Amino acids .

and dipeptides

Body Protein

Amino acids, 100g
Metabolites
Fecal loss, 10g Urinary loss, 70g

David A Bender, Introduction i MNutrition and Me iaholism, 2.ed., 1997
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LUMEN INTESTINAL CELL BLOOD

Amino acids

Proteolytic
enzymes

- Amino
acids
Peptidases

., Tripeptides

Proteins Dipeptides

Amino-

Oligopeptides— yantidase
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Amino Acid Requirements in Humans

Essential MNonessential
Arginine’ Alanine
Histidine' Asparagine
[soleucine Aspartate
Leucine Cysteine
Lysine Glutamate
Threoning Glutamine
Tryplophan Glycing
Methionine Proline
Phenylalanine Sering
Valine Tyrosine

Marmmals syonlhesiee arginime but cleave most of 1L to urea

Essential for children, but not necessarily for adults.

15



s T ikl pud 65

dwol (Slow! Qgmwbuol il ¢

(Be) wléumsd JuuSgsg p oo j5T9S g jluol Guol i pojol @

SlolighS salgi g il jLighSgiSWalT ou JEi! (ol 09,

JH9SAS «uu S 6342 5> sl galio (Sl giS WAIT) S culSawl @
S Ligol Wgi § Ogmwlinnld 9 (SN gine 4 Dloligl™ 1|
&’lyg.nTj <G 9lawm! (0391 45 =) 059 SIETW-Y &’Lyg.o-" &8 I

16



17

vy | S

Intracellular
protein

prntﬂn P acids

NH, ‘__JL Carbon

skeletons
Biosynthesis
of amino acids,
nucleotides, and
biological amines
Carbamoyl a-Keto
phosphate acids

Aspartate-
arginino-
succinate
shunt of

citric acid

cycle

€0, + H,0
+ ATP

Urea (nitrogen Oxaloacetate
excretion product ) l
amino acid catabolism in mammals. The Mucoss
ion skeleton take separate but intercon- (synthesized in

glueoneogenesis)
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Leucine Arginine &M‘ "' 95 9-‘5 aam
Lysine Glutamine " d
Phenylalanine Ketone Glutamate € Histidine

Tryptophan bodi Proline PPN

Tyrosine AIES l ‘Sy J 9-\5 dam
Isocitrate c-Ketoglutarate o e . =

Acetoacetyl-CoA J Citric Isoleucine

- i T Methionine
Citrat
itrate :lt.l;:l Succinyl-CoA ‘_Threanine
h 4 cycie Jy Valine
Acetyl-CoA Succinate
F
Phenylalanine
Oxaloacetate Fumarate | Tyrosine
=I Malate
Co,
- P vate
YWT Glucose
Alanine
. Cysteine ]
Isoleucine Glycine [_] Glucogenic
Leucine Serine i
Threonine Threonine Asparagine [_] Ketogenic

1 &ptopha n  Tryptophan Aspartate
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Glucogenic and Ketogenic Amino Acids

Glucogenic Ketogenic Glucogenic and Ketogenic

Aspartate Leucine [soleucine
Asparagine Lysine Phenylalanine
Alanine Tryptophan
Glycine Tyrosine
Serine

Threonine

Cysteine

Glutamate

Glutamine

Arginine

Proline

Histidine

Valine

Methionine
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Uric acid
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Arcginine
fumarate - ':l‘_f
H,;N—C-— NH
Urea

arginine succinate Ornitine
aspartate Citruline /Z;;1phnsphate
R—NH, R—C— NH
i
mythogondrium B
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Excreted in uring

21



