IB Chemistry II—Vitamin Notes
[image: image1.png]Water Soluble Vitamins

- rarely accumulate to toxic concentrations because they are readily eiiminated through the urine
- storage is difficult, so they must be taken in through the diet quite regularly
-includes all the B vitamins and Vitamin C

- oral-buccal cavity lesions
- erythematous, greasy rash in
patches

- “shark skin'" appearance

riboflavin in the Gl tract
so it can be absorbed in
the duodenum and
Jejunum

- green vegetables
- organ meats

- legumes

- wheat germ

[ Vitamin [ Deficiency [ Active Form [ Absorption Sources [ Biochemical Functions

B (T! - results in Beriberi ~thiamine TPP is hydrolyzed (o ~mik ~TPP is needed as a co-enzyme in
- the symptoms of which may include | pyrophosphate | thiamine i the Gl ract | - wheat germ s that involve the fransfe of an
weight loss, omoional disturbances, | (TPP) it can then be absorbed | - whole grain cereals | activated aldehyde uni, s in oxidative
impaired sensory percepton - aka. Thiamine | in the jejunum or ileum | - seeds decarbosyiton o alpherketo acids or
(Wenickes rczgnalopat), | iphosphate e ransketoiase rens
weakness and pain in the fimbs, an

- yeast ol "

periods of imegular heartboat. Swellng role n energy transformiaton
of bodily tissues (edema) is common - legumes - synthesis of pentoses and NADPH
~diet of polished whiterice which is - chicken (in pentose phosphate pathway)
thiamine deficient - fish & pork membranainerve conduciion

B2 - results in pallor, angular FMN & FAD ~dietary FMN and FAD || -milk & mik producls | - FMN & FAD serve s prosthetic

(Riboflavin) | stomatits, cheilosis, are hydrolyzed to -eggs groups attached to oxidoreductase

enzymes (aka flavoproteins)

- Eg. Succinate dehydrognease of
the Krebs cycle & ETC

- xanthine oxidase for the
production of uric acid

- fatty acyk-CoA dehydrogenase in
FA oxidation

- synthesis of the active form of
folate

-enzymes in choline catabolism &
glutathione reductase.





[image: image2.png]BS - unlikely -Coenzyme A [ -CoAs hydrolyzed to | -virtually everywhere | - the thiol group of CoA and ACP
(Pantothenic -ACP. panthetheine, then - meats acts as a carrier of acyl groups
Acid) pantethenic acidinthe | - egg yolk
qut, then absorbed in the | - vegetables - The attachment of GoA activates
Jojunum - whole grains the compound for the production
- legumes of energy, protein acetylation,
- mushrooms or FA synthesis
- royal jelly
B6 - neuropathies - pyidoxal -PLPis iiver ~PLPis  coenzyme of several
(Pyridoxine — | - anemia phosphate (PLP) | dephosphorylated inthe | - mackerel, salman | enzymes involved in amino acid
doxal, - - hyperhomacysteinemia gut 1o enhance - bananas decarboxylation rxns (cg.
doxamine) | - many other diseases/sx absorption in the small | - vegetables Tryptophan > serotonin or

PMS, fibrocystic breasts, etc.

intestine
- B6 aids in the
absorption of
magnesium

- eggs, chicken
- wheat germ, yeast
- legumes

glutamic acid > gamma-
aminobutyric acid [GABAJ)

- and transaminase rxns in amino
acid metabolism
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Bi2 - megaloblastic anemia methylcobalamin | - absorption of food-bound | - fiver ~deoxyadenosylcobalmin is &
(Cobalamins) | - macrocytic anemia 812 (which is by far the - kidney coenayme for the conversion of
- hyperhomocysteinemia - deoxyadenasyl- | m/c form) reuires - eggs methyimalonyl-CoA to succinyl Co-A
- also, neurological diseases cobalmin insic factor -~ cheese in duconeogenesis.
~incliding dementa nieterminaioun o 08 tomarons o romocyaeat
gastrc paretal calls - mik metiorine and methylteliahydioolate
Teron B12 e abaort 1o telrahydrofolate (THF)
- free B12 s absorbed ity ‘Vp oin ot "
wiout intrinsic factor but is is helps mainiain stores of
methionine & create talrahydrofolate
very scarce in diet (but needed in nucleolide & nucleic acid
cammon in supplements) Symihesis
Biotin ~no disease associated with Carboxybiotin | - biatin s proteolytically | -large portion is met | - functions as a coenzyme for

deficiency
- seborrheic dermatits has been
proposed

cleaved from its carier
protein for absarption in
the jejunum

- inhibited by avidin
found in raw egg whites

by synthesis in the
normal flora of the
qut

~liver

- soybeans.

- egg yolks

- legumes

- tomato

- yeast

carboxylase enzymes like
pyruvate carboxylase in
gluconeogenesis and acetyl-CoA
carboxylase in FA synthesis





[image: image4.png]Folic Acid

Vitamin C

(Ascorbic
Acid)

- megaloblastic & macrocytic
anemia

- neural tube defects (maternal
deficiency)

- hyperhomacystenemia

-scurvy

tetrahydrofolate
(THF)

- Ascorbic acid

~The polyglutamate
forms of folale need to be.
hydrolyzed by

conjugases into
monoglutamate forms.
that can be absorbe
the jejunum
- conjugase inhibitors
are in foods like cabbage,
lentis, legumes & oranges
- ocours in the fleum via
sodium-dependent
active transporter

-vit G enhances

~liver

- alfalta

- green vegetables
- lima beans

- yeast

- colourtul fuits &
veggies -
asparagus, papaya,
citrus, braccali, bell
peppers, kale,
cantaloupe,
strawberies,
rosehips,
cranberties,
cabbage, spinach

- THF serves as a cofactor by acting
as a carrier of aciivated one-carbon
units: methyl-THF, methylene-THF,
and formyl-THF

- THF is needed in amino aci
metabolism of serine, glycine,
methionine, & histidine.

- It also plays an important role in
the synthesis of purines &
pyrimidines

~ascorbic acid serves as donor of
reducing equivalents in hydroxylation
xns 10 keep metal cofactors in the
reduced state

- Ascorbic acid also helps o
regenerate vitamin € and acis as an
ani-oxidant

“converision of praline
hydroxyproline and lysine >
hydroxylysine in collagen synthesis

‘Gonversion of ysine > carmiting

cholesterol > ahydroxycholesterol
for bile acid synthesis, tyrosine
synthesis & catabolism & conversion
of dopamine > norepinephrine





[image: image5.png]- require fat for absorpti

in the gut

FAT SOLUBLE VITAMINS

- can be stored in adipose tissue, because it is fat soluble
- can lead to toxicily f they are taken in excess

[ Vitamin | Deficiency | Active Form | Absorption Sources. [ Biochemical Functions.
VitA ~high levels are teratogenic & | - retinal ~retinol is found as iiver retinol & retinoic acid act ke
promote osteoporosis - retinal esters bound to protein | - dairy steroid hormones to aid in the
(Retinol, - retinoic acid ~hydrolysis occursto | -tuna, sardines differentiation & growth of
Retinolc - low levels> night blindness & remove the protein, and | - dark green & epithelial cells
Acid) xerophthalmia esterase converts retinyl | yellow veggies - retinoic acid also participates in

esters to reinol that can
be absorbed into

icelles for absorption
in the duodenum and
jejunum. Retinol is re-
esterfied for transport in
chylomicrons

- Beta-carotene from
fuits and veggies is
converted to 2
molecules of retinol

glycoprotein synthesis, which is
important in cell signalling

- retinol is needed i reproductive
processes & anti-bady synthesis.
- retinal is incorporated into the
visual pigment hodopsin for
vision





[image: image6.png]vitd - rickets in children ~vit Dis absorbed in the || - most requirements | - calcitrol works in conjunction

- osteomalacia in adults 1.25ihydroxy- | jejunum or ileum inthe | are met by with parathyroid hormone to
Ergo- - strong risk factor for many forms | cholecalciferol | presence of fatand bile | synthesis of D3 maintein adequate calciurm levels.
calciferol of cancer (1,250H2)D3) | salts from 7- in the blood by increasing the
2], dehydrocholesterol | absorption of Caz+ in the

- excess levels can promote - aka. Calitrol i sun-expased skin | intestines > stimulating Ca2+
Chole- systemic calcification & release from bone > stimulating
calciferol hypertension Food sources: Ga2+ reabsorption in the kidneys
3] liver, beef, veal

* RDA has been increased, and it - eqgs, forified dairy

is believed that far more ppl are ~fish oils

deficient than previously thought

- 6sp. in low-sun climates
VitE ~neurologic disease ~ absorption requies the | - vegetable ails ~Vit E is one of the most important

- cancer, atherosclerasis D-alpha presence of fat & bile | -seed ails antioxidants against peroxidation
Tocopherols Tocopherols & | acids in the jejunum for | - leay groen veggies | of palyunsaturated FA in cellular

-xslevels may > hypertension | tocotrienols incorporation nto. membranes





[image: image7.png]VitK

Phyllo-
quinone [K1],

Menaquinone
k2]

- hemorthage & osteaporosis
- may be a risk factor for cancer

- Hydroguinone

- vit K absorption
requires the presence of
fat and bile acids for
absorpion in the distal
ileum & colon

K1: plant source:
lealy green veggies,
legumes, & soybean
ail

K2: greatest
concentration
provided by the
bacteria of the colon

~vit K required for the synthesis
of blood clotting factors I, VI, IX
&x.

tis a cofactor for the gamma-
carboxylation rens of glutamic acd
residues in proteins to beter bind
Ca2+ (eg. Inthe Kidney to prevent
Kigney stone formaton)

“Vit K is a cofactor in the synthesis
of 2 bone proteins (osteocalcins)
important in the bone matrix
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[ Mineral [ General / Deficiency [ Enzymes [ Absorption / Distribution Sources [ Biochemical Functions

Calcium Bone and ooth formation 99% s stoed in bones Milk producis, Egg ylks | - major unciion s i the mineralization of
Blood coting (fbrin) - most abundant cation i thebody | Grains legumes, nuts | both corical (compact) bone and
Muscle and Nerve action Swiss chard, beet rabecular (spongy) bone
Metabolc reacions greens, spinach.

Absorpton of B12 hubarb - non-osseus Gaz: essental in
Decroase hypertansion Fiber may bind it + Goriracton of skeleta, smaoth
Decrease colon cancer risk Oxclates & phytates and cardiac muscie

have lass avaiable - Membrane pemeabilty
Fickets ~bone Broccoli, musiard & - Nenesinals
Tetany ~ blood winip « Blood coagulation
Ostaoprosis Dolamie{may cotain - Enzyme regulaton
Hypercalcuria lead)

Phosphorus | energy meiabolism APase 2% most abundar mineral TFigh proten oods Felps Gaz+ in mineralzaion of bone
regulalon of enzyme activity | Irvalved in - 50% n bons as hydroxyapatte | Mk, meat ish, eggs important consiiuent of DNA, RNA, cell
component o phospholiids. | giycogen Galcium phosphate Gereal grains membranes & the high-energy bonds of
acidibase belance breaidown Legumes, nus ATP

hormonal contols it D and
PTH

Weakness, oss of appeie,
fatigue and pain

- long use of ant-acids binds P and
blocks absorption

Too much insofidinks.

‘anzyma reguiation via phosphorylation
or dephosphorylation

intracellular buffer (acd-base)

xygen delivery





[image: image9.png]- major intracelular cafion

Potassium Ratio of Na/K: criicalfor nomal cell | Unprocessed foods: Tnsulin release
® funclion Fruts, voggios and resh | Bload prossure/H20 balanca
Prolonged V & D, durelccrugs Insids cellNarKs = 110 moal Synihasis of gycogen,
severe malnutrion Quiside call Narks - 281 Bananas, Spinach proein and aneroy
(also an Muscle weakness Vital for heart muscle
electrolyte) | Eioaing “water in cooking can
Gardiac arrest leach out K+
Weslcioss o esp mm:
braatring pobiems.
Sodium (Na) | - majo extaceluar fud caton SWajor slectolyie ~ lps mainian | Animal origin SBod b baanca
normal lid and eloctoilo baance | Milk. meat. eggs SMuscl conracton
Weakness between inira and exracallar gy e e INerve impuises
Headache compartments 3Giucose absorplon
o Carrots, beef, leaty
shock sreens
WMagnesium | General meabolsm Binds o anolasa or | - 56% o g & found i Gone. N legumes ~cofactor for many enzymatic s
Mg) Eody has reserves ATP andpusitin | -27% inmuscle & restin extiacellar | Unefned gains involing ATP prtein and FA syt
Kicnay can reabsorb it cortectshapesot | tsues GAMP formation, BNA & DNA sy
Protein and DNA syrih. can funclon Chloropiyi acivaton rs of B1 > TP & viamin
Musdl roaxant proparly Nk, checse, meat B6 > PLP
Vit metabolism Seatond & muscle contracton
0% in bones Hardwater
Low iniake

Increased excretion
VD, surgical rauma
Increase Ca intake

Excess alcofol> excrelion
Muscle weakness tetany ke
stalo with iemors fo convulsive





[image: image10.png]MICROMINERALS

| Mineral | General / Deficiency | Enzymes | Absorption / Distribution Sources | Blochemical Functions
Iron (Fe) - Fe-containing - found as constituent in Hb, Meat, fish, poultry - 02 Transport on Hb.
enzymes, myoglobin Broccol, Cabbage, Storage of 02 on muscle myogiobin
[Tiredness, headachs, | ransferrnin blood Orange, Tomatoes Gofaclor in ETC to make ATP
Goprossion, mitabiy ~femiininiver, | Toxily Lequmes. - Actvation of 02 in WBCs to kil
B atons, | spleonorbone | Homosidorosi - excess storage of | (Ghease, Egos. Wik | bactria
T Pt oy | martow iron in ver as hemosidorin > can | aro less bioavailable) | - B-carolone 3Vitamin A
prolonged exercise, behavior be lethal - Detoxification
and intellectual impairment, - Neurotransmitter synthesis
educed resistant o inection Bone marrow becomes hyperplastic Symhost of cam o
nd impaired fom ynthsis of camitine, purines, a
andimpaired temp regulation Damage to liver and pancreas > collagen
leads 1o metabolc problems
Ho noeds iron o bind 02
*Fenous form when 02 bound
Selenium Gollsant-oxidant protecive | Glutathion ~found in high amouris n KI, HT, | Food conleni relecied | - component of the enzyme
(Se) system perowidse LV, pancrease and Muscle in'soi content glutathione peroxidise which helps.
‘Arachadoric acid metabolism Organ meals>muscle | desiro free radicals
Te>Ta Type | mealsscerealsoiary | - provdes protection against heavy
[Keshan dieases | iodolhrorine 5 products metal toxicty {rough deox paihway
Gardiomyopethy nkids and | deodinase (T4> Lostin miling and (Pi50)
women when intake low ™) baiing

Muscle pain, weakness
Loss of pigmentation
Decrease Se in plasma
Decrease Gitalhione
peroxidase levels in REC

* Note:
Se lovels inversely related o cancer
mortalty

involved in datox of certain
carcinogens





[image: image11.png]Chromium - chromium s thought to be stored - Chromium combines with nicofinic:
©n wih ironin KI, LV, muscle, spleen, acid and amino acids to form glucose
Heart, pancreas & bone folerance factor (GTF)

GTF aids in the formaiion of disulfido
bridges between insuiin & s receptor
= improves the effectiveness of
insulin & enhances glucose uptake

Manganese | General metabolism Binds fo enolase || 60% in bones Nuts, legumes Protein and ONA synih
(Mn) Body has reserves o ATP and puts it Unrefined grains, Muscie relaxant
Kidney can reabsorb it in correct shape Green veggies Vit D metabolism
50t can funclion Ghlorophyil
propery ik, chaese, meat
Low niake Seaiood
Increased excretion Hard waler

V& D, surgical trauma
Increase Ca inlake.

Excess akcohol-> excretion
Muscle weakness=> fetany.
Tike state wih tromors o
convuisive seizure

Muscle weakness= tetany.
like state with tremors o
convulsive seizure.





