ORGANIC ACIDS IN CENTRAL ENERGY PATHWAYS

FOOD SOURCE PROTEINS

Amino Acids

B6, Zn++, GSH

-
B5, Mg++, K+ ry

'
[l
[l
Carbamoyl Phosphatate » Oro

F’ Citrulline

Mn++, Mg++,
Biotin

Asparagine

.
N— Oxaloacetate

UREA
CYCLE

Ornithine Arginosuccinate

Arginine

Urea

SHUTTLE

B3, B6 Ca++

. Aspartate ¢——» Malate |

Phenylalanine ———— » Tyrosine

v
BRANCH-CHAIN AMINO ACIDS

Beta-hydroxyisovalerate

>
L
. Fumarate

»

B2, B6, Ca++,
Mg++

Electron Transport Chain Complex Il

Hydroxymethylglutarate
J J L-carnitine | |

B2, B3, Cu++, Fet++, Zn++,
Resveratrol, CoQ10, Antioxidants

» Succinate

Leucine ——— Alpha-ketoisocaproate

B1,B2, B3, BY,

r-lipoic acid

Biotin

B1, B2, B3, BS, Fet+, Methylmalonate

Methylsuccinate

» Acetyl-CoA

CITRIC ACID CYCLE

Succinyl-CoA

FOOD SOURCE CARBOHYDRATES

FOOD SOURCE FATS

)

Beta-hydroxybutyrate

j\ Alanine ———p Gluconeogenesis —p Glucose Fatty Acids ’ B3, Phosphatidylcholine ‘
B1,B2, B3, B6 . lpha-
B1, B2, B3, B5 Glycolysis - ¢ Alpha
Mn++, Mg++, K+ l B2, B3, Mg++, L-carnitine ‘ /_\ B6, B3 hydroxybutyrate
Lactate ¢—» Pyruvate < LIVER » Ketogenesis

B1, B3, r-lipoic acid, Biotin, Fatty Acyl-CoA

Mg++, Mn++, K+, Zn++, GSH

v B2, B3, B5, L-camitine |
Acetyl-CoA ¢——— Beta-Oxidation

Citrate

B2, B3, Fet+,
Zn++, Antioxidants

Cis-Aconitate

B2, B3, Fe++,
Zn++, Antioxidants

Isocitrate

B3, Mg++, Mn++

Alpha-Ketoglutarate

B1,B2, B3,
r-lipoic acid, Ca++

t

Omega Oxidation
| —

Apdipate, Suberate,

Ethylmalonate

~

l’ B-12, biotin, L-carnitine, Mg++ ‘

Methylsuccinate

Kynurenate

I3

Kynurenine

$

Tryptophan

NEUROTRANSMITTER METABOLISM

» 3-Hydroxykynurenine
l

Quinolinate

l Mg++, L-glutamine

NAD

Tyrosine

B6, BH4,

Fe++

B6, BH4,
Vit. D, Fe++

5-HTP L-Dopa

Cu++, Ascorbate

Dopamine — Norepinephrine ——— Epinephrine

Serotonin

B2, B3,
Mg++, Fe++,
SAMe

B2, B3,
MQ‘H’, Fe++,
SAMe

B2, B3,
Fe++, Mo+++

B2, B3,
Mg++, SAMe

5-Hydroxyindoleacetate Homovanillate Vanilmandelate

/

Acetoacetate p-

/

J

Mo+++, r-lipoic acid j j
Valine—— Alpha-ketoisovalerate ———— Propionyl-CoA

A 4 4 [B3 Biofin, CO++|  [B12]
B1, B2, B3, BS, k

r-lipoic acid

B1, B2, B3, B6

Apha-ketobutyrate

Isoleucine —__» Alpha-keto-beta-methylvalerate

Alpha-hydroxybutyrate

Disclaimer: The nutritional and pathway information presented in this chart is intended for educational purposes only, and not meant to act as a prescription or medical advice. The information presented has been obtained from online resources

including the Small Molecule Pathway Database https://smpdb.ca/, the Kyoto Encyclopedia of Genes and Genomes https://www.genome.jp/kegg/pathway.html and UniProt https://www.uniprot.org/uniprot/ as of April 1st, 2020. \_ )

::: US BioTek

LABORATORIES

Benzoate
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Detoxification Markers
Support liver phase I & Il
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Nutrient Cofactors:
BH4 = tetrahydrobiopterin
GSH = glutathione

SAMe = S-adenosylmethionine
Minerals:

Ca++ = calcium

Co++ = cobalt

Cu++ = copper

Fe++ =iron

K+ = potassium

Mg++ = magnesium

Markers of Bacterial

Metabolism

Heal & seal gut barrier;
Support gut microbiome
2-hydroxyphenylacetate
3-indoleacetate
Para-hydroxybenzoate
Para-hydroxyphenylacetate
Tricarballylate Mn++ = manganese
) Mo+++ = molybdenum

Zn++ = zinc
Abbreviations:
CO2 = carbon dioxide

NH3 = ammonia






