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Attribution-Non	Commercial-Sharealike	CC	BY-NC-SA	Read	more	about	reviews.	Review	by	Beverly	Moellering,	Assistant	Professor/Director	Coordinate	Program	in	Dietetics,	University	of	Saint	Francis	on	20.05.22	The	text	covers	the	appropriate	topics	for	an	introductory	course	in	nutrition.	Read	more	Reviewed	by	Shyanne	Sansom,	Instructor,
University	of	Eastern	New	Mexico	on	01/13/22	The	textbook	covers	all	the	important	topics	that	a	human	nutrition	text	should	cover.	Read	more	reviewed	by	Amanda	Margolin,	added	faculty,	Portland	Community	College	on	26.05.21	I	found	that	the	text	covered	the	topic	appropriately.	I	appreciated	the	way	videos	were	included	when	more
challenging	concepts	such	as	digestion	and	absorption	were	discussed.	I	also	found	that	the	pictures	were	effective	...	Read	more	reviewed	by	Chimene	Castor,	Associate	Professor,	Howard	University	on	29.05.21	is	complete	for	an	introductory	book	on	nutrition.	The	information	on	clinical	nutrition	should	be	more	complete,	but	the	instructor	can
read	more	reading	materials	from	more	journals	by	Anne	Goodwin,	Professor	of	the	Massachusetts	College	of	Liberal	Arts	on	30.06.20	This	book	provides	a	good	overview	of	nutrition	for	the	non-Major;	Topics	such	as	Nutrition	for	Athletes	and	Global	Food	Security	are	largely	omitted	and	information	on	current	dietary	guidelines	for	Americans	will
need	to	be	provided	as	part	of	the	...	Read	more	by	Sharron	Guillett,	Full	Professor,	University	of	Shenandoah	on	18.03.20	The	book	is	comprehensive	and	covers	all	aspects	of	nutrition	throughout	the	life	cycle,	as	well	as	issues	related	to	policy	and	sustainability.	The	chapters	related	to	chronic	diseases	and	eating	habits	around	the	world	are
particularly	well	done.	Read	more	reviewed	by	Nicole	Stob,	Instructor,	University	of	Colorado	Boulder	on	6.11.20	all	areas	have	been	appropriately	covered.	Terms	have	been	defined	throughout	the	text,	but	no	glossary	or	full	index	has	been	found.	read	more¹	more¹	by	Mahdi	Garelnabi,	associate	professor,	University	of	Massachusetts	Lowell	on
6.7.20	The	authors	treated	the	topics	from	all	aspects	in	a	comprehensive	way.	Read	everything	reviewed	by	Clare	Mcenroe,	assistant	professor,	Rritan	Valley	Community	College	on	25.03.20	The	textbook	covers	the	surface	of	many	important	topics	for	students	to	know	and	understand.	Read	all	Reviewed	by	Caleb	Bazyler,	Assistant	Professor,	East
Tennessee	State	University	on	3.4.20	The	textbook	does	an	excellent	job	by	fulfilling	its	purpose	of	communicating	nutritional	content	to	an	inexperienced	audience	with	an	unscientific	background.	The	index	appropriately	connects	the	contents	provided	in	each	chapter,	including	subtitles	and	...	Read	all	reviewed	by	Meagan	Helmick,	Assistant
Professor	of	Public	Health,	Radford	University	on	1.6.20	This	text	does	a	good	job	in	providing	students	with	information	on	macro	and	micro-nutrient	and	on	their	functioning	in	the	body.	It	also	concerns	nutrition	in	the	different	phases	of	life.	The	reference	target	is	well	thought	of	in	this	book,	and	it	is	...	Read	everything	reviewed	by	Tina	Moody,
Biology	Faculty,	Northland	Community	and	Technical	College	on	7.1.19	for	the	target	audience,	the	book	is	precisely	on	good	road.	It	is	not	assumed	that	you	have	a	background	of	chemistry	or	biology	â	€	“perfect	for	my	nutrition	course.	Read	all	Chapter	1:	Nutrition	and	Te	chapter	2:	Reach	a	healthy	diet	Chapter	3:	Nutrition	and	human	body
Chapter	4:	Carbohydrates	Chapter	5:	Lipids	Chapter	6:	Protein	chapter	7:	important	nutrients	for	the	fluid	and	electrolytic	balance	chapter	8:	Important	nutrients	for	electrolytic	balance	chapter	9:	nutrients	important	for	the	health	of	bones	chapter	10:	important	nutrients	for	the	metabolism	and	the	function	of	the	blood	chapter	11:	energy	balance
and	body	weight	chapter	12:	nutrition	throughout	the	life	cycle:	From	pregnancy	to	children	chapter	13:	olotipaC	olotipaC	evittepsorP	eratnemila	acitilop	:	Ãteicos	e	enoizirtuN	:41	olotipaC	inaizna	ilga	aiznafni​​âllad	:ativ	id	olcic	li	etnarud	ADR	gnidulcni(	stnemeriuqer	tneirtun	,ygolomyzne	,syawhtap	cilobatem	-	msilobatem	no	sisahpme	secalPstniop
rojam	lla	etartsulli	atad	hcraeser	dna	lacinilc	dna	seirotsih	esac	-	gninrael	ot	hcaorppa	no-sdnah	a	sezisahpmEdohtem	detneiro-esac	a	ni	noitirtun	dna	yrtsimehcoib	setargetnI.yrtsimehcoib	lanoitirtun	fo	gnidnatsrednu	ruo	fo	hcum	rof	sisab	eht	fo	weiv	citsilaer	a	htiw	stneduts	sedivorp	hcaorppa	"dlrow-laer"	sihT	.erutaretil	noitirtun	eht	rof	leef	a
stneduts	evig	pleh	ot	dedulcni	si	atad	yramirp	dna	,dezisahpme	era	ecneics	lanoitirtun	rof	seuqinhcet	latnemirepxE	.htlaeh	cilbup	dna	,scirtaidep	,ygolocixot	,yrtsimehc	doof	,ygoloisyhp	fo	stcepsa	tnaveler	fo	noissucsid	a	sedulcni	yrtsimehcoiB	lanoitirtuN.selbat	dna	,serugif	,shparg	gninialpxe	sdrawot	detcerid	si	yratnemmoc	eht	dna	"detneiro-erutcip"
si	txet	ehT	.sessecorp	detaler-noitirtun	suoirav	fo	noitca	fo	smsinahcem	lacigoloisyhp	eht	fo	gnidnatsrednu	na	selbane	ro	yrevocsid	tneuqesbus	a	ot	sdael	rehtie	yduts	esac	hcaE	.level	ralucelom	dna	ralullec	eht	ta	noitcnuf	rieht	gnibircsed	yb	,htlaeh	namuh	rof	deriuqer	era	yeht	yhw	tub--stnemeriuqer	lanoitirtun--"stahw"	tsuj	ton	srevoc	tI	.noitirtun	ot
hcaorppa	cifitneics	a	sekat	yrtsimehcoiB	lanoitirtuN	tnetnoc	gnissim	dda	ro	tide	na	tsegguS	.ecneics	ni	dnuorgkcab	a	gniriuqer	tuohtiw	noihsaf	dnatsrednu-ot-ysae	,raelc	a	ni	detneserp	si	ti	tub	,hcraeser	cifitneics	suorogir	yb	pu	dekcab	si	dedulcni	lairetam	eht	lla	os	,enilpicsid	desab-ecneics	a	si	noitirtuN	!cifitneics	ton	sÂ​Â​Ã¢ti	naem	ton	seod	taht	tuB
.ygoloisyhp	ro	,ygoloib	,yrtsimehc	level	egelloc	fo	egdelwonk	roirp	on	ro	elttil	evah	uoy	taht	noitpmussa	eht	htiw	koob	siht	nettirw	evah	eW	.sevil	nwo	rieht	ot	seilppa	ti	woh	dna	noitirtun	fo	stcepsa	latnemadnuf	eht	tuoba	nrael	ot	tnaw	tub	,noitirtun	ni	gnirojam	ton	era	ohw	stneduts	rof	nettirw	si	koob	sihT	!hcaorppA	lanoitcnuF	A	:noitirtuN	fo
slaitnessE	ot	emocleW	ecruoser	yrallicna	timbuS	A	xidneppA	:61	retpahC	noitirtuN	dna	ssenlleW	:htlaeH	lamitpO	gniveihcA	ro	,sedirahccasid	dna	sedirahccasonom	ekil	,setardyhobrac	elpmis	fo	mrof	eht	ni	detsegni	era	setardyhobraC	.klim	dna	,selbategev	,stiurf	,sniarg	ekil	sdoof	desab-tnalp	ni	tneserp	era	setardyhobraC	.noitcnuf	enummi	dna	htlaeh
tug	ni	selor	yalp	osla	setardyhobraC	]3[.ygrene	fo	lack	4	sniatnoc	etardyhobrac	fo	marg	1	;snamuh	rof	ygrene	fo	ecruos	yramirp	eht	era	taht	stneirtunorcam	laitnesse	era	setardyhobraC	setardyhobraC	]2[]1[.ecnacifingis	lacinilc	dna	,gnitset	,noitcnuf	,ralucelom	,ralullec	,slatnemadnuf	:stneirtun	laitnesse	eht	fo	stcepsa	lacimehcoib	gniwollof	eht	weiver
lliw	elcitra	sihT	.enidoi	dna	,muineles	,cniz	,reppoc	,nori	edulcni	dna	yad	rep	gm	001	naht	ssel	stnuoma	ni	deriuqer	stneirtun	esoht	era	slarenimorciM	.setylortcele	osla	era	edirolhc	dna	,muissatop	,muidoS	.edirolhc	dna	,muissatop	,muidos	,	Muisengam,	suorohpsohp,	muiclac	edulcni	dna	yad	rep	gm	001	naht	Retaerg	Stnuoma	ni	deriuqer	era
slarenimorcim.	Cinagroni	Era	Slarenim	.K	DNA,	D,	E,	A	Snimativ	Edulcni	Snimativ	Elbulos-TAF	Laitnesse	EHT	.C	DNA,	21B,	9B,	7B,	6B,	2B,	2B,	2B,	1B	Snimativ	EDULCNI	SNIMATIV	ELBULOS-RHLLLNEST.	taf	ro	elbulos-retaw	rehtie	sa	deifissalc	stneirtunorcim	cinagro	era	snimatiV	.msilobatem	ni	selor	laitnesse	yalp	dna	stneirtunorcim	deredisnoc
era	slarenim	dna	snimatiV	.ygrene	dleiy	ton	seod	tub	stnuoma	egral	ni	deriuqer	si	retaW	.ygrene	fo	ecruos	a	sa	evres	dna	stneirtunorcam	deredisnoc	era	snietorp	dna	,sdipil	,setardyhobraC	.retaw	dna	,slarenim	,snimativ	,snietorp	,sdipil	,setardyhobrac	:htlaeh	namuh	rof	laitnesse	stneirtun	fo	sessalc	rojam	xis	era	erehT	.teid	decnalab	a	gnitae	yb
deniatbo	yllamitpo	era	dna	snoitcnuf	cisab	niatsus	ot	ydob	eht	yb	deriuqer	secnatsbus	lacimehc	era	Stneirtun	ytisebo	fo	sciteneg	dna	yrtemoporhtna	eht	dna,	recc	fo	tnempolved	eht	ecneulfni	nac	noitirtun	woh,	syawhtap	gnilagis	llec	eht,	esicreexe	fo	yrtsime	Carbohydrates,	such	as	oligosaccharides	and	polysaccharides.	The	monosaccharides	are	the
basic	bricks	of	all	carbohydrates	and	include	glucose,	fructose	and	galactose.	Glucose	is	the	primary	form	to	which	carbohydrates	are	metabolized	in	humans.	Disaccharides	contain	two	units	of	sugar	and	include	lactose,	sucrose	and	maltose.	Lactose	is	a	carbohydrate	found	in	milk	and	sucrose	is	the	basic	table	sugar.	The	oligosaccharides	consist	of	3
to	10	units	of	sugar	and	include	refinose	and	stachyose,	which	are	in	legumes.	The	polysaccharides	include	greater	than	ten	units	of	sugar	and	consist	of	starches,	glycogen	and	fiber,	such	as	pectin	and	cellulose.	Wetrs	such	as	amylose	are	in	cereals,	amidaceous	vegetables	and	legumes	and	are	made	up	of	glucose	monomers.	Glycogen	is	the	form	of
glucose	conservation	in	animals	and	is	present	in	the	liver	and	muscles,	but	there	is	little	for	anyone	in	the	diet.	The	fibers	are	vegetable	polysaccharides	such	as	pectin	and	cellulose	found	in	whole	grains,	fruit,	vegetables	and	legumes	but	are	not	digestible	by	humans.	However,	they	play	an	important	role	in	health	and	intestinal	function	and	can	be
digested	by	the	microbiota	in	the	large	intestine.	[4]	For	healthy	children	and	adults,	carbohydrates	should	be	about	45-65%	of	the	energy	intake	based	on	the	minimum	glucose	required	for	brain	function.	The	intake	of	recommended	fibers	is	greater	than	38	g	for	men	and	25	g	for	women,	which	is	the	intake	that	research	has	observed	to	lower	the
risk	of	coronary	heart	disease.	Some	carbohydrates	are	more	nutritious	of	others.	The	intake	of	optimal	carbohydrates	is	made	up	of	whole	grains	rich	in	fiber,	fruit,	vegetables,	legumes	and	added	sugars.	The	proteins	â	€	â	€	œ	are	essential	macronutrients	that	contribute	to	the	structural	and	mechanical	function,	regulate	processes	in	cells	and
body,	and	provide	energy	if	necessary.	Proteins	â	€	â	€	‹are	lack	lack	4	eneitnoc	anietorp	id	ommarg	1	]6[	.ilaerec	e	erudrev	,imugel	,inicittal	,inrac	emoc	iratnemila	itnof	ni	ilibinopsid	onos	e	idicaonima	ad	Energy.	[5]	The	recommended	protein	intake	is	0.8	to	1	gram	per	kilogram	of	body	weight	per	day.	[7]	For	healthy	children	aged	1	to	3,	age	4	to	18
years	and	adults,	about	5	to	20%,	10	to	30%	and	10	to	35%	of	daily	energy	intake	should	come	from	protein,	depending	on	the	appropriate	amount	needed	for	Nitrogen	Balance.	[5]	Lipids	are	essential	macronutrients	that	are	the	main	source	of	energy	stored	in	the	body,	contribute	to	cellular	structure	and	function,	regulate	temperature	and	protect
body	organs.	Lipids	are	found	in	fats,	oils,	meats,	dairy	products	and	plants	and	consumed	mainly	as	triglycerides.	[8]	One	gram	of	fat	contains	9	kcal	of	energy.	[3]	For	healthy	children	aged	1	to	3,	ages	4	to	18	years	and	adults,	about	30	to	40%,	25-15%	and	20	to	35%	of	daily	energy	intake,	respectively	from	fat.	Approximately	5	to	10%	and	0.6	to
1.2%	of	the	daily	fat	energy	intake	should	consist	of	N-6	polyunsaturated	fatty	acids	(linolenic	acid)	and	N-3	polyunsaturated	fatty	acids	(	Ã®	Â±	-linelenic	acid),	respectively.	[5]	Vitamin	B1	(thiamine)	thiamin,	or	vitamin	B1,	is	a	water-soluble	essential	vitamin	that	acts	as	a	coenzyme	in	the	metabolism	of	carbohydrate	and	branched	chain	amino	acids.
Thiamine	is	in	food	sources	such	as	fortified	and	whole	grains,	legumes	and	pork.	The	RDA	(Recommended	Dietary	Allowance)	of	thiamin	for	adults	is	1.1	mg/day	for	women	and	1.2	mg/day	for	men.	[9]	Vitamin	B2	(riboflavin)	riboflavin,	or	vitamin	B2,	is	a	water-soluble	essential	vitamin	that	acts	as	a	coenzyme	in	redox	reactions.	Riboflavin	is	found	in
food	sources	such	as	fortified	and	whole	grains,	milk	and	dairy	products,	leafy	vegetables	and	beef.	The	RDA	of	riboflavin	for	adults	is	1.1	mg/day	for	women	and	1.3	mg/day	for	women.	For	the	men.	[9]	The	vitamin	B3	(niacin)	niacin,	or	vitamin	B3,	is	a	soluble	essential	vitamin	in	water	that	acts	as	a	coenzyme	for	the	dehydrogenase	enzymes	in	the
transfer	of	the	hydrocal	ion	and	an	essential	component	of	the	NAD	and	NADP	electrons.	NADP.	allen	ocilitem	otnemirefsart	id	enoizaer	elaicurc	al	rep	imizneoc	emoc	ecsiga	ehc	elaiznesse	elibulosordi	animativ	anu	¨Ã	,animalaboc	o	,21B	animativ	aL	)animalaboC(	21B	animatiV	.]9[elaruen	obut	led	ittefid	id	oihcsir	li	errudir	rep	itihccirra	itnemila	o
irotargetni	ad	ocilof	odica	id	onroig/gcm	004	iroiretlu	onimusnoc	elitref		Ãte	ni	ennod	el	ehc	¨Ã	enoizadnamoccar	aL	.EFD	id	onroig/gcm	004	id	¨Ã	itluda	ilg	rep	otalof	led	AGD	aL	.imugel	ien	e	edrev	ailgof	a	iggatro	ilgen	,itacifitrof	e	itihccirra	ilaerec	ien	avort	is	otalof	lI	.idicaonima	ilged	e	ocielcun	odica​​âlled	omsilobatem	len	oinobraconom	id
itnemirefsart	ien	amizneoc	emoc	ecsiga	ehc	elaiznesse	elibulosordi	animativ	anu	¨Ã	,9B	animativ	o	,otalof	lI	)otaloF(	9B	animatiV	]9[.onroig/gcm	03	id	¨Ã	itluda	ilg	rep	anitoib	alled	AI​​âL	.ilargetni	ilaerec	ien	e	aios	allen	,ovou​​âd	ilrout	ien	ottuttarpos	,itnemila	ilgen	etnemaipma	avort	is	anitoib	aL	.otanobracib	lad	itnednepid	enoizalissobrac	id	inoizaer
ellen	amizneoc	emoc	ecsiga	ehc	elaiznesse	elibulosordi	animativ	anu	¨Ã	,7B	animativ	o	,anitoib	aL	)anitoiB(	7B	animatiV	]9[.onroig/gm	3,1	id	¨Ã	itluda	ilgen	6B	animativ	al	rep	ADR	aL	.iratnemila	ippurg	i	art	asuffid	otlom	¨Ã	6B	animativ	aL	.ediognifs	esab	alled	omsilobatem	li	e	onegocilg	li	,odicaonima​​âl	rep	amizneoc	emoc	ecsiga	ehc	elaiznesse
elibulosordi	animativ	anu	¨Ã	,anissodirip	o	,6B	animativ	aL	)anissodirip(	6B	animatiV	.]9[onroig/gm	5	id	¨Ã	itluda	ilgen	ocinetotnap	odica	id	)ataugeda	enoiznussa(	IA​​âL	.itnemila	ilgen	osuffid	etnemaipma	¨Ã	ocinetotnap	odica​​âL	.issarg	idica	ilged	omsilobatem	li	rep	ilaiznesse	,anietetnaofsof	alled	e	A	amizneoc	led	evaihc	etnenopmoc	emoc	ecsiga	ehc
elaiznesse	elibulosordi	animativ	anu	¨Ã	,5B	animativ	o	,ocinetotnap	odica​​âL	)ocinetotnap	odica(	5B	animatiV	.]9[inimou	ilg	rep	EN	id	eid/gm	61	id	e	ennod	el	rep	)anicain	alla	itnelaviuqe(	EN	id	eid/gm	41	id	¨Ã	itluda	ilg	rep	anicain	alled	AGD	aL	.avou	e	ettal	,enrac	emoc	enietorp	id	ihccir	itnemila	e	ilargetni	e	itihccirra	ilaerec	ni	etneserp	¨Ã
​​homocysteine	to	methionine	and	the	isomerization	reaction	that	occurs	in	the	conversion	of	L-methylmalonyl-CoA	to	succinyl-CoA.	Vitamin	B12	Ã	is	only	present	in	animal	products	because	it	is	a	product	of	bacterial	synthesis.	Many	foods	are	also	fortified	fortified	Synthetic	vitamin	B12.	The	RDA	of	vitamin	B12	for	adults	Ã	is	2.4	mcg/day.	Older
adults¹	are	recommended	to	meet	their	RDA	with	fortified	food	or	supplements	because	many	are	unable	to	absorb	naturally	occurring	vitamin	B12.	[9]	Vitamin	C	(ascorbic	acid)	vitamin	C,	or	ascorbic	acid,	Ã	is	a	water-soluble	essential	vitamin	that	acts	as	a	reducing	agent	in	enzymatic	reactions	and	not	enzymatically	as	a	soluble	antioxidant.	Vitamin
C	is	found	mainly	in	fruits	and	vegetables,	except	for	animal	organs	such	as	the	liver	and	kidneys.	The	RDA	of	vitamin	C	for	women	and	adult	men	Ã	is	75	mg/day	and	90	mg/day,	respectively.	Smokers	require	an	additional	35	mg/day	of	vitamin	C.	[10]	Vitamin	A	(retinol),	vitamin	A,	or	retinol,	Ã	is	a	fat-soluble	essential	vitamin	that	plays	numerous
roles	in	vision,	cell	differentiation,	gene	expression,	growth,	immune	system,	bone	development	and	reproduction.	Vitamin	A	is	found	mainly	in	animal	products.	Fruits	and	vegetables	are	a	source	of	provitamins	A	carotenoids	that	can	be	converted	into	retinol	in	the	body	with	a	quantity		minor.	The	RDA	for	vitamin	A	for	adults	Ã	is	900	mcg/day	for
males	and	700	mcg/day	for	females.	[11]	Vitamin	D	(colecalciferol)	vitamin	D,	or	colecalciferol,	Ã	is	a	fat-soluble	essential	vitamin	that	plays	an	essential	role	in	calcium	metabolism,	cell	growth	and	bone	development	and	health.	Vitamin	D	can	be	found	in	fish	oils	and	in	small	amounts		in	plants	in	its	least	biologically	active	form.	Interestingly​	vitamin
D	synthesis	occurs	in	the	skin	with	exposure	to	UV	light	which	makes	dietary	sources	useless	in	some	cases.	The	RDA	for	vitamin	D	for	adults	Ã	is	10	to	15	mcg/day.	[11]	Vitamin	E	(tocopherol)	vitamin	E,	or	tocopherol,	Ã	is	a	soluble	vitamin	idrev	idrev	isodnorf	e	icon	,ilargetni	ilaerec	,avilo'd	oilo	e	alonac	,eroiffaz	,elosarig	iuc	art	,ilategev	ilo	inucla	ni
avort	is	,olorefocot-±Â	®Ã	id	amrof	ottos	,E	animativ	aL	.enoizatalidosav	e	acinirtsaip	enoizagergga	,eralullec	enoizalanges	allen	ilour	ereglovs	²Ãup	e	etnadissoitna	nu	¨Ã	ehc	ossarg	005,1	si	stluda	rof	muidos	rof	IA	ehT	.selbategev	dna	,sgge	,klim	,taem	,sdoof	dessecorp	,tlas	sa	hcus	secruos	yrateid	ni	elbaliava	si	muidoS	.noitac	ralullecartxe	tnadnuba
tsom	eht	sa	noitcartnoc	elcsum	dna	,noitavrenni	evren	,ecnalab	retaw	,tropsnart	enarbmem	ralullec	ni	selor	lacitirc	syalp	taht	etylortcele	dna	larenimorcam	laitnesse	na	si	muidoS	muidoS	]61[.yad/gm	007	si	stluda	rof	surohpsohp	rof	ADR	ehT	.evitavreserp	a	sa	sdoof	dessecorp	ni	evitidda	na	osla	si	surohpsohP	.yrtluop	dna	,taem	,yriad	,	klim	gnieb
srotubirtnoc	tsetaerg	eht	htiw	,secruos	doof	tuohguorht	evisavrep	si	surohpsohP	.ygrene	erots	dna	ecudorp	ot	yllacilobatem	lacitirc	osla	si	tI	.sllec	fo	enarbmem	amsalp	dna	,ANR	,AND	,hteet	dna	senob	fo	tnenopmoc	larutcurts	a	si	taht	larenimorcam	laitnesse	na	si	surohpsohP	surohpsohP	]	51	[]	41	[.YAD/GM	004	Si	Muisengam	rof	adr	tluda	eht	.lairec
ekil	sdoof	Deifitrof	DNA,	TAEM,	YRID,	STUN,	SEMUGEL,	SNIARG	Elohw,	Selbatege,	Stiurf	Sa	Hcus	Secruos	Dof	Ni	poleved	enob	dna	,noitcnuf	ralucsumoruen	,msilobatem	dipil	,msilobatem	esoculg	,refsnart	dna	,egarots	ygrene	,syawhtap	gnilangis	gnidulcni	,ydob	eht	ni	snoitcnuf	suoremun	rof	elbisnopser	larenimorcam	laitnesse	na	si	muisengaM
muisengaM	]31[]21[.yad/gm	000,1	si	stluda	rof	muiclac	rof	ADR	ehT	.selbategev	dna	,semugel	,slaerec	,yriad	sa	hcus	secruos	yrateid	ni	stsixe	muiclaC	.ydob	eht	ni	smsinahcem	lacigoloisyhp	dna	hteet	dna	senob	sa	hcus	stnenopmoc	larutcurts	suoremun	rof	elbisnopser	larenimorcam	laitnesse	na	si	muiclaC	muiclaC	]11[.nemow	rof	yad/gcm	09	dna	nem
rof	yad/gcm	021	si	stluda	rof	K	nimativ	fo	ADR	ehT	.lio	naebyos	dna	,lio	alonac	,selbategev	yfael	neerg	ni	tneserp	si	K	nimatiV	.noitalugaoc	doolb	ni	devlovni	snietorp	eht	ot	laitnesse	si	hcihw	,noitcaer	dica	cimatulgyxobrac-Iâ	mrof	ot	dica	cimatulg	fo	noitalyxobrac	eht	ni	emyzneoc	eht	si	taht	nimativ	elbulos-taf	laitness	na	si	k	nimativ	However,	the
average	sodium	intake	in	industrialized	countries	is	2	or	3	times	respect,	at	3,000-4,500	mg/day.	[17]	[18]	[17]	Potassium	potassium	is	an	essential	macromineral	and	electrolyte	that	plays	a	critical	role	in	muscle	contraction,	in	nervous	innervation,	in	the	balance	of	the	blood	pH	and	in	the	water	balance	such	as	the	most	abundant	intracellular	cation.
Potassium	is	found	in	food	sources	such	as	fruit	and	vegetables.	The	AI	​​for	potassium	is	for	adults	is	4,700	mg/day.	[17]	[19]	[17]	Chloride	chloride	is	an	essential	macromineral	and	electrolyte	that	carries	out	critical	roles	in	digestion,	in	muscle	activity,	in	the	water	balance	and	in	acid-base	balance	such	as	the	most	abundant	extracellular	anion	in	the
body.	Food	chloride	is	almost	always	present	in	food	sources	associated	with	sodium	in	the	form	of	NaCl	or	table	salt.	Chloride	is	found	in	transformed	foods,	meat,	milk,	eggs	and	vegetables.	The	chloride	for	adults	is	1,500	mg/day.	[17]	[20]	[17]	Iron	the	iron	is	an	essential	mineral	trace	that	plays	a	critical	role	in	the	transport	of	oxygen	and	energy
metabolism.	Food	iron	comes	from	sources	such	as	meat,	fortified	cereals	and	green	leafy	vegetables.	Animal	foods	contain	a	more	bioavailable	iron	bioavailable	form	called	EME	iron,	while	vegetable	foods	and	fortified	cereals	contain	a	less	bioavailable	form	called	iron	does	not	emit.	The	RDA	of	the	iron	for	adults	is	8-18	mg/day.	[21]	[22]	Zinc	Zinc
is	a	mineral	essential	trace	that	works	structurally	in	proteins	and	catalyticically	as	a	component	of	over	300	different	enzymes.	Zinc	is	present	in	a	variety	of	foods,	especially	crustaceans	and	red	meats.	The	RDA	for	the	zinc	in	adults	is	10	mg/day.	[23]	Copper	copper	is	an	essential	mineral	trace	that	acts	as	a	component	of	numerous	proteins,
including	many	important	enzymes.	The	copper	is	found	in	food	sources,	but	the	highest	concentrations	are	found	in	organic	meats,	nuts,	seeds,	chocolate	and	molluscs.	The	RDA	for	copper	for	adults	is	1	mg/day.[24][25]	Iodine	Iodine	is	an	essential	trace	mineral	needed	for	thyroid	hormone.	thyroid.	Iodine	is	present	in	meats	and	plant	foods
depending	on	the	soil	content	of	the	food-producing	region.	Otherwise,	iodized	salt	is	the	main	food	source	of	iodine	in	regions	with	low	iodine	content	in	soil.	The	RDA	for	iodine	in	adults	is	150	mcg/day[26].	Selenium	Selenium	is	an	essential	trace	mineral	which	is	an	essential	component	of	selenoproteins	which	play	a	biological	role	in	antioxidant
defense	and	anabolic	processes	in	the	human	body.	Selenium	is	present	in	cereals	and	vegetables,	but	the	amounts	vary	depending	on	the	selenium	content	in	the	soil	where	the	cereals	and	vegetables	were	grown.	Brazil	nuts	are	known	to	have	high	concentrations	of	selenium.	The	RDA	for	selenium	in	adults	is	55	mcg/day[27].	Carbohydrates	The
digestion	of	carbohydrates	takes	place	in	the	mouth	and	small	intestine	with	salivary	amylase,	pancreatic	amylase	and	brush	edge	enzymes.	The	digestive	enzymes	of	human	carbohydrates	catalyze	hydrolysis	reactions	that	break	the	bonds	between	the	monomers.	However,	since	fibers	have	beta	bonds,	they	are	indigestible	to	human	enzymes,	so
some	end	up	being	digested	by	bacterial	enzymes	in	the	large	intestine,	and	the	rest	is	excreted	in	the	faeces.	In	the	mouth,	salivary	amylase	begins	to	break	down	polysaccharide	starch	into	disaccharide	maltose,	which	both	contain	glucose	monomers.	Carbohydrate	digestion	bypasses	the	stomach	and	continues	into	the	small	intestine	through
pancreatic	amylase	and	enzymes	on	the	microvillium.	Pancreatic	amylase	continues	to	break	down	starches	into	maltose.	Enzymes	on	the	brush	edge	include	maltase,	sucrase	and	lactase.	Maltase	hydrolyses	maltose	into	two	glucose	monomers.	Sucrose	hydrolyses	sucrose	to	glucose	and	fructose.	Lactase	hydrolyses	lactose	to	glucose	and	galactose.
[28]Mono-saccharides	cross	intestinal	epithelial	cells	through	the	facilitated	and	active	transport	to	enter	the	bloodstream.	Fructose	is	absorbed	by	GLUT5-facilitated	diffusion	and	released	by	GLUT2-facilitated	diffusion.	Glucose	and	and	ilocsum	ien	aigrene	erarepucer	rep	otazzilitu	idniuq	e	iticotape	ilgen	oisoculg	ni	otitrevnoc	eresse	²Ãup
,icirtelehcs	ilocsum	ied	otracs	id	ottodorp	li	,otattal	li	emoc	artsom	e	iroC	olcic	amaihc	is	olcic	otseuQ	.PTA	id	elocelom	eud	arocna	odnaicsalir	,isilocilg	al	osrevartta	erassap	e	iralocsum	elullec	ella	eranrot	²Ãup	oisoculg	li	,ioP	.oisoculg	eraerc	rep	isenegoenoculg	eribus	e	otavurip	ni	otitrevnoc	eresse	rep	otagef	la	eranrot	iop	²Ãup	ehc	,otattal	ni
otavurip	led	enoisrevnoc	al	azzilatac	isanegordied	otattal	al	,irdnocotim	id	evirp	elullec	ellen	o	ocisif	oizicrese	osnetni	nu	etnarud	isracifirev	²Ãup	ehc	,onegisso	id	aznessa	nI	]92[.isilordi	rep	itazzeps	onognev	odnauq	itaicsalir	onognev	ehc	,itafsof	id	ippurg	i	art	itavele	icitegrene	imagel	ious	ied	asuac	a	eralullec	aigrene	id	etnof	elapicnirp	al	¨Ã	PTA​​âL
.anicain	allad	otavired	¨Ã	HDAN	.PTA	enifni	odnecudorp	,inorttele	ilged	otropsart	id	anetac	alla	inorttele	ilg	onatrop	evod	,HDAN	eud	e	PTA	eud	id	otten	otnemidner	nu	¨Ã​​âc	,ossecorp	li	etnaruD	.oinobrac-3	id	otavurip	id	elocelom	eud	ni	atadisso	etnemlaizrap	¨Ã	oinobrac-6	oisoculg	id	alocelom	anu	odnauq	isilocilg	alled	ociboreana	otnemattart	li	noc
elullec	elled	amsalpotic	len	aizini	oisoculg	led	omsilobatem	lI	.)3B(	anicain	e	)2B(	anivalfobir	,)1B(	animait	:imizneoc	emoc	onacsiga	B	oppurg	led	enimativ	itneuges	el	ehc	edeihcir	oisoculg	led	omsilobatem	lI	]92[.onegocilg	emoc	eravresnoc	ad	,otafsof-1-oisoculg	,isenegocilg	alled	otartsbus	len	o	isilocilg	alled	aiv	allen	etnematterid	erartne	rep	,otafsof-
6-oisotturf	o	otafsof-6-oisoculg	,isilocilg	alled	aiv	alled	idemretni	ni	ititrevnoc	eresse	onossop	itseuQ	.aigrene	rep	itazzilobatem	eresse	rep	oisoculg	ni	ititrevnoc	eresse	amirp	onoved	,otagef	len	onartne	oisottalag	e	oisotturf	odnauQ	.otagef	li	osrev	onaiggaiv	e	elatrop	anev	allen	onartne	iremonom	I	.2TULG	ad	atalovega	enoisuffid	etimart	itaicsalir
onognev	e	1	oisoculg-oidos	erotatropsart	led	ovitta	otropsart	li	osrevartta	oidos	la	emeisni	itibrossa	onognev	presence	of	oxygen,	pyruvate	moves	into	mitochondrial	matrix,	where	pyruvate	dehydrogenase	catalyzes	Ã		oxidation	​	decar	​	two	3-carbon	molecules	of	di	notorp	ehT	.xirtam	eht	ot	kcab	esahtnys	PTA	fo	lennut	cilihpordyh	eht	hguorht	ecaps
enarbmemretni	eht	morf	wolf	lliw	snotorp	,sisomsoimehc	hguorhT	.retaw	gnimrof	,rotpecca	nortcele	lanif	eht	sa	stca	negyxo	,VI	xelpmoc	nietorp	tA	.srucco	tneidarg	lacimehcortcele	na	,ecaps	enarbmemretni	eht	pu	llif	snotorp	hguone	nehW	.PTA	fo	selucelom	owt	setareneg	ylno	2HDAF	fo	elucelom	eno	elihw	,selucelom	PTA	eerht	setareneg	HDAN	fo
elucelom	enO	.III	xelpmoc	nietorp	ta	ssorca	depmup	teg	snotorp	dna	,II	xelpmoc	nietorp	ta	ffo	snortcele	spord	2HDAF	.enarbmem	renni	eht	ssorca	negordyh	pmup	ot	HDAN	morf	snortcele	eviecer	I	xelpmoc	nietorP	.snoitcaer	xoder	fo	niahc	a	hguorht	tneidarg	lacimehcortcele	na	etaerc	ot	ecaps	enarbmemretni	eht	ot	xirtam	lairdnohcotim	eht	morf
snotorp	pmup	ot	noitcnuf	dna	enarbmem	eht	gnola	deddebme	era	VI-I	sexelpmoc	nietorp	ruoF	.noirdnohcotim	eht	fo	enarbmem	Renni	Eht	Gnola	Niahc	Tropsnart	Nortcele	EHT	Snigeb	Noitalyrohpsohp	Evitalyrohp	Evitalyrohpsohp	Evitadixo	Dezise	htnys	eb	lliw	PTA	erehw	,niahc	tropsnart	nortcele	eht	ot	levart	lliw	2HDAF	dna	HDAN	.nivalfobir	morf
devired	si	HDAF	.selucelom	HDAF	2	dna	,HDAN	6	,PTG	2	esaeler	lliw	sisylocylg	morf	setavuryp	owT	.etalaxo	ot	kcab	detrevnoc	steg	yllautneve	etartic	esuaceb	AoC-	Lyteca	fo	tupni	na	si	e	Ereht	SA	I	don't	know	why,	but	I'm	sure	I'll	be	able	to	do	it.	lairdnohcotim	eht	ni	srucco	,elcyc	sberK	eht	dna	elcyc	ACT	eht	sa	nwonk	osla	,elcyc	dica	cirtic
ehT]92[.elcyc	dica	cirtic	eht	dna	sisylocylg	neewteb	knil	eht	si	noitalyxobraced	etavuryP	.PTA	ecudorp	yletamitlu	ot	niahc	tropsnart	nortcele	eht	ot	snortcele	yrrac	lliw	selucelom	Hdan	eht	DNA	,DNA	Selucelom	Hdan	Owt	DNA	Selucelom	Edixoid	Nobrac	Owt	,Noitidda	-	Emyzneoc	,ppt	Ro	,EtPSOHPORYP	ANDTECA	FOULCEM-2	otni	synegrdyhed	eptni
synegred.	Force	generates	energy	that	allows	ATP	Synthesis	to	condense	ADP	+	PI	in	high	energy	ATP.	Overall,	this	process	generates	34	ATP	molecules	for	glucose	molecule	and	is	by	far	the	most	efficient	way	to	produce	energy.	[29]	Proteins	the	digestion	of	proteins	begins	in	the	stomach,	where	they	are	broken	down	by	the	Enzyme	Proteasi
enzyme.	First	of	all,	gastric	parietal	cells	release	hydrochloric	acid,	which	denatura	proteins	and	convert	the	inactive	pepsinogen	into	active	pepsin.	Pepsin	digests	proteins	hydrolyze	peptide	ties	between	amino	acids	to	form	large	polypeptides	or	oligopeptids.	The	digestion	of	proteins	continues	in	small	intestine.	In	response	to	the	chimney	acid	of	the
stomach,	cholecistochinin	and	secretin	hormones	are	synthesized	in	the	duodenum.	These	hormones	trigger	pancreatic	cells	to	secrete	bicarbonate	and	proenzymes	in	the	intestine.	Tripsinogen	proenzymes,	procarbossipeptidases	and	chimotripsinogen	are	converted	into	their	active	enzymatic	forms,	carospeptidase	and	chimotripsin	for	a	cascade	of
enzymatic	reactions.	Tripsin,	carboxypeptidase	and	chimotripsin	digest	polypeptides	in	tripeptides,	dipeptids	and	free	amino	acids	that	can	be	absorbed	in	the	small	intestine.	[28]	The	absorption	of	peptide	and	amino	acid	takes	place	through	epithelial	cells	of	the	small	intestine	through	transporters.	Some	amino	acids	can	travel	through	the
paracellular	epithelium,	while	others	require	amino	acid	transporters	that	vary	according	to	specific	amino	acid	and	the	mechanism	with	which	they	are	transported.	Tripeptids	and	dipeptides	are	transported	to	the	epithelial	cell	via	PEPT1	coupled	with	the	electrochemical	gradient	produced	by	the	Na+/H+	exchanger	on	the	edge	of	the	brush.	The
intracellular	peptides	refine	the	decomposition	of	tripeptides	and	dipeptides	into	free	amino	acids.	The	amino	acids	idicaonima	idicaonima	ilg	rep	enoizanimasnart	al	osrevartta	itazzilobatem	eresse	onossop	idicaonima	ilG	]82[.otagef	la	atrop	anev	allad	ongiugnas	ossulf	len	onartne	de	elailetipe	alullec	alled	elaretalosab	anarbmem	allad	onocse
interconversion	or	deamination	for	the	oxidation	of	the	carbon	skeleton	for	energy	or	excretion.	Pyridossin	(B6),	Cobalamin	(B12)	and	Folato	(B9)	are	required	for	the	interconversion	of	amino	acids.	Pyridossin	(B6),	Cobalamin	(B12)	and	biotin	(B7)	are	required	for	oxidation	of	amino	acids.	The	amino	acids	can	undergo	transaminations	to	enter	the
TCA	cycle	in	glucose	metabolism.	Some	amino	acids	such	as	alanin	can	be	transaminated	by	an	enzyme	aminotransferase	with	coenzyme	plp,	derived	from	pyridoxine,	to	form	pyruvate.	Other	amino	acids	can	be	transaminated	by	an	enzyme	aminotransferase	with	PLP	to	form	ãžâ	±	-cheto-lesser,	an	intermediate	in	the	TCA	cycle.	Some	amino	acids
can	be	transaminated	by	an	enzyme	aminotransferase	with	PLP	to	form	ossaloacetate,	which	is	an	intermediate	in	the	TCA	cycle.	Other	amino	acids	can	be	oxidized	with	enzymes	that	require	biotin	and	vitamin	B12	as	coenzymes	or	from	Succinil-Coa,	which	is	an	intermediate	in	the	TCA	cycle.	When	the	carbon	skeletons	of	the	amino	acids	are
degraded	by	energy,	they	are	deaminated	and	the	nitrogen	group	is	excreted	in	the	form	of	urea.	[28]	[30]	[28]	Lipids	a	limited	digestion	of	lipids	takes	place	in	the	mouth	and	stomach	with	lingual	lipase	and	gastric	lipase	enzyme,	respectively.	However,	most	of	the	ingested	lipids	arrive	at	the	duodenum	of	the	unlawful	small	intestine.	The	presence
of	lipids	in	the	duodenum	stimulates	the	release	of	enzymes	from	the	pancreas	and	bile	from	the	gallbladder.	Bile	emulsifies	those	lipids	by	preparing	them	for	digestion	from	pancreatic	lipase.	Pancreatic	lipase	hydrizes	the	triglycerides	in	monoglycerides	and	free	fatty	acids.	Lipids	are	absorbed	through	simple	diffusion.	Short	chain	fatty	acids	and
glycerol	enter	the	portal	circulation	directly	and	bind	to	the	albumin.	Long	chain	fatty	acids,	mono/diglycerides,	cholesterol	and	phospholipids	combine	with	bile	for	Michelle	that	make	them	soluble	in	the	hydrophilic	environment	and	therefore	leave	the	Micella	and	penetrate	the	intestinal	mucosa	in	the	intestinal	mucosa	In	the	intestinal	cell,	long
chain	fatty	acids	are	re-exterpose	to	form	triglycerides.	Triglycerides	combine	with	cholesterol,	phospholipids	and	other	proteins	to	form	kilomicroni.	The	kilomicroni	will	leave	the	intestinal	cell	and	enter	the	lymphatic	system,	finally	entering	the	blood	flow	through	the	thoracic	duct.	[28]	the	lipoproteins	transport	lipids	through	the	blood	flow,	and
the	lipoprotein	lipase	enzyme	free	the	fatty	acids	to	be	absorbed	by	cells.	In	the	bloodstream,	kilomicroni	can	release	food	fatty	acids	to	the	body's	cells,	where	triglycerides	and	lipids	remained	liver	to	travel	to	other	cells	or	be	excreted	will	form.	In	the	liver,	triglycerides,	cholesterol,	phospholipids	and	proteins	combine	to	form	the	VLDL,	which
leaves	the	liver	to	release	lipids,	mainly	in	the	form	of	triglycerides,	to	blood	cells.	Since	the	VLDL	releases	triglycerides	to	the	cells,	it	begins	to	reduce	and	become	LDL.	LDLs	continue	to	transport	lipids	to	cells,	but	lipids	are	mainly	in	the	form	of	cholesterol.	LDL	is	linked	to	LDL	cell	receptors	for	cholesterol	to	be	taken.	The	remaining	lipids	will
leave	the	cells	in	the	form	of	HDL,	where	they	will	bring	lipids	into	the	liver	for	reuse	or	excretion.	In	cells,	lipids	can	be	metabolized	to	obtain	energy	by	entering	different	points	of	the	metabolic	pathway	of	glucose.	Triglycerides	are	divided	into	glycerol	and	free	fatty	acids.	Glycerol	can	be	converted	into	pyruvate	and	catabolized	for	energy.	Free
fatty	acids	can	be	oxidized	in	acetyl-coa	to	enter	the	cytric	acid	cycle.	[29]	[31]	The	absorption	of	vitamin	B1	(thiamine)	Tiamine	takes	place	mainly	in	the	fasting	of	the	small	intestine.	High	concentrations	are	absorbed	through	passive	diffusion,	while	lower	concentrations	are	absorbed	len	len	otercse	eneiv	otser	li	ertnem	,atibrossa	eneiv	animait	id
elautnecrep	aloccip	anU	.amsalp	len	e	iticortire	ilgen	atatropsart	eneiv	animait	al	,eugnas	leN	.enoizalirofsof	al	atropmoc	ehc	,reirrac	ad	otaidem	,ovitta	ametsis	nu	Vitamin	B2	(riboflavin)	thiamine	is	mainly	consumed	as	FMN	and	FAD	bound	to	a	food	protein.	In	the	stomach,	the	acidic	environment	releases	FMN	coenzymes	and	fashion	from	the
protein.	The	majority	of	riboflavin	absorption	occurs	in	the	small	intestine	via	an	active	or	facilitated	transport	system.	FMN	and	FAD	should	first	be	hydrolysed	to	riboflavin	by	non-specific	pyrophosphatases	to	be	absorbed.	Riboflavin	is	transported	into	plasma	primarily	bound	to	albumin	and	Ã	is	excreted	in	the	urine.	[9]	Vitamin	B3	(niacin)	at	low
concentrations,	niacin	is	absorbed	in	the	small	intestine	through	the	facilitated	diffusion	dependent	on	sodium	ion.	At	high	concentrations,	niacin	is	absorbed	into	the	small	intestine	through	passive	diffusion.	Niacin	may	be	freely	transported	into	the	blood	in	forms	of	nicotinic	acid	or	nicotinamide.	Cells	and	tissues	can	take	niacin	by	passive	diffusion
or	by	the	use	of	transporters.	Niacin	is	excreted	in	the	urine	as	1-methyl	nicotinamide	or	nam.	[9]	Vitamin	B5	pantothenic	acid	(pantothenic	acid)	is	absorbed	through	active	transport	at	low	concentrations	and	passive	transport	at	high	concentrations	in	the	small	intestine.	Pantothenate	kinase	catalyzes	the	synthesis	of	AOC	from	pantothenate.	AOC
plays	an	important	role	in	the	citric	acid	cycle	in	the	forms	of	acetyl-CoA	and	succinyl-CoA.	The	AOC	may	be	hydrolysed	to	pantothenate	for	excretion.	Pantothenic	acid	is	excreted	in	the	urine.	[9]	Vitamin	B6	(pyridoxine)	The	main	dietary	form	of	vitamin	B6	Ã	is	pyridoxal	phosphate	or	PLP.	In	order	for	PLP	to	be	absorbed	into	the	small	intestine,	you
must	first	undergo	phosphatase-mediated	hydrolysis	to	enter	the	small	intestine	in	its	non-phosphorylated	form.	Pyridoxal,	or	PL,	passes	through	the	enterocyte	via	passive	diffusion	to	enter	the	liver	blood	stream.	In	PL	is	converted	to	PLP	by	the	kinase	of	the	PL	enzyme.	The	PLP	Ã	is	the	main	circulating	form	of	vitamin	B6	and	is	transported	in	the
blood	bound	to	albumin.	Most	PLP	in	the	body	is	found	in	muscle.	Vitamin	B6	Ã	is	excreted	in	the	in	the	form	of	4-pyridoxic	acid.[9]	Vitamin	B7	(Biotin)	Biotin	can	be	ingested	as	free	biotin	or	protein-bound	biotin.	In	the	small	intestine,	an	enzyme	called	biotinidase	releases	biotin	from	its	covalent	bond	to	the	protein	allowing	it	to	be	absorbed.	Biotin
is	absorbed	in	the	small	intestine	through	a	sodium-dependent	transporter.	Biotin	is	transported	through	the	bloodstream	to	the	liver,	mostly	unbound	as	free	biotin.	Biotin	and	biotin	metabolites	are	excreted	in	the	urine.[9]	Vitamin	B9	(Folate)	Food	folates	are	polyglutamate	derivatives	and	must	be	hydrolyzed	to	the	monoglutamate	forms	before
absorption.	The	monoglutamate	form	of	folate	is	absorbed	in	the	small	intestine	via	active	transport.	Pharmacological	doses	of	folic	acid	from	supplements	or	fortified	foods	are	absorbed	via	passive	transport.	Folate	is	transported	in	the	bloodstream	to	the	liver	in	the	form	of	5-methyl-tetrahydrofolate.	Folate	is	mostly	bound	to	albumin	in	the
bloodstream.	Most	ingested	folate	is	used	or	stored.	Any	dietary	folate	not	absorbed	is	excreted	in	feces.[9]	Vitamin	B12	(Cobalamin)	Small	amounts	of	vitamin	B12	are	absorbed	through	a	coordinated	process	of	the	GI	tract,	given	naturally	occurring	B12	is	bound	to	a	protein	that	must	be	released	for	absorption.	First,	in	the	stomach,	the	presence	of
acid	and	pepsin	causes	the	dissociation	of	food-bound	vitamin	B12	from	its	proteins.	Then	R-proteins	or	haptocorrins,	secreted	by	the	salivary	glands,	bind	to	vitamin	B12	to	protect	it	from	stomach	acid.	In	the	small	intestine,	pancreatic	proteases	degrade	R-proteins	to	allow	B-12	to	bind	to	intrinsic	factor,	which	is	secreted	by	gastric	parietal	cells.
Intrinsic	factor	attaches	B12	to	specific	ileal	mucosa	receptors	allowing	the	complex	to	be	internalized	by	endocytosis	into	the	enterocyte	and	released	into	the	bloodstream	where	it	is	bound	to	transcobalamin	I,	II,	or	III.	50%	of	transcobalamin	II	bound	B12	is	taken	up	by	the	liver,	where	it	is	stored	while	the	remainder	is	sllec	lanitsetni	eht	evael	ot
snorcimolyhc	otni	etaroprocni	dna	sllec	lanitsetni	eht	retne	ot	ellecim	a	otni	noitaroprocni	aiv	enitsetni	llams	eht	ni	debrosba	si	3D	nimativ	,ekatni	yrateid	hguorhT	.dezilobatem	rehtruf	eb	ot	revil	eht	ot	derrefsnart	si	3D	nimatiV	.nus	eht	morf	thgil	B-	Vu	ot	desopxe	i	loretseldseldyd-7	nehw	dezsiestnys	,loreficlacelohc	,3d	mativ	,niks	eht	ni	.kitni	yrateid
hguorht	deniatbo	igdiv	fodcus	scudon	rotnim	scudon	scudin.	(	d	Nimatiev	]33[]21[.revil	eht	ot	detropsnart	Eb	ot	t	ot	ot	ot	ot	ot	ot	sehcatta	The	Erehw	Maertsdoolb	eht	retne	yltcerid	ot	ot	ot	tna	sllec	lanetni	eht	dedrevnoc	,	,	eht	retne	yllautneve	dna	metsys	hpmyl	eht	retne	dna	litsetni	eht	evael	siloglyhc	eht	.norcimolyhc	a	mong	tna	tnitp	sdipil	rehto	elp
lliw	voltaroprocni	lonit	ilw	stret	ilw	sdilut	latotop	ot	dica	yttaf	a	htiw	loniter	ii	PBRC	seiffiretse	serefsnarton	lonticel	,Neht	.xelpmoc	ii	pbrc-loniter	mrc-loniter	sllecum	lanocum	lanitssetni	ii	mdnib	hdnib	hdnib	hdnib	hdnib-lonib-lonib-lonic	Layocum	eht	retne	sdonetotorac	that	imattivorp	dna	loniter	,	Enitsetni	llams	llams	eht	by	.sdionetac	that	mativorp
dna	volum	sna	volum	sanb	detente	mativ	)loniter(	a	niartalda	]01[.dinalda	]01.	NAMATIV	.YAD/GM	004	naht	retaerg	sekatni	because	ingercxe	.2-tvcs	ro/dna	1-tcvs	AIV	cibrocsed	cibrocsa	kekat	susit	reht	Debrosba	si	dica	cibrocsa	.2-tvcs	dna	1-tcvs	sretropsnart	Evitca	cerussit	yb	detuger	ylthgit	era	c	imativ	Fo	noitercxe	dna	,notirtidsid	ehtv	sdrosam(	c
nibrosom(	c	niamtiv	m.	ni	detercxe	Si	21b	.Seussit	Rehto	or	T	ot	ot	ti	erehw	ravil	ht	ot	snorcimolyhc	tnnamir	ni	dalosnart2K	dna	1K	nimatiV	.tcud	cicaroht	ehta	noitalucric	retni	lelutneve	d	nemsis	hpmel	ehretnna	sallec	lanitsetni	eht	evel	ot	norcimolyhc	a	national	noitaroprocni	dna	sllec	lanitsetni	ehretni	retnecim	a	national	noitaroproci	enitsetni	a
nnoitaroev	enitsetni	lia	2K	na	1K	nimativ	,ekateratuhorh	(T	einiqoniuqnuNay];	.secef	ni	elib	htiw	detercxe	era	sloneirtocot	na	slorehpocot	gniniamer	ehT	.eussit	esopida	no	derots	si	lorehpocot-Amanda±Uganda​	tsoM	.sisotycodne	deteidem-rotpecer	aiv	snietorpopil	fo	ekatpu	eht	htiw	ecalp	serehpocot-Aha±Tha​fo	ekatpu	rallec0ehT	.LDH	ot	LDL	ot	LDV
fo	noisrevnoc	selatac	(LPL),pnieornieortRehlarRehlarRehlarRehlrA	sLDLV	ro,	snietorpopil	ytisned-wol	Rev	national	slorehpocot-Am±Uganda​	setaroprocni	nietorp	refsnart	lorehpocot-Abad±​,etycotapeh	eht	nI	.etycotapeh	a	yb	pu	nkat	si	ti	erehw	,revel	eht	snorcimolyhc	tnnamir	dea	snart	si	E	nimatiV	.tcud	cicaroht	eht	noitalucrtnnive	metxhpyltrina
retnic	retnii	slinsetnitnseuetinievewt	ecim	a	national	noitaroprocni	aiv	enitsetni	yesterday	het	ni	deprospsa	si	(E	nimativ),	ekatni	yratid	hguorhT	(lorehpocoT)	E	nimatiV	[53][43].sllec	revil,	sllec	enummi,	enob	eht	desaler	si	PBD	ot	dnuob	3D	nimativ	2(HO)-52,1.D	nimativ,	marof	evitca	ehredisnoc	si	hcihw,	loirticlac	nwonk3Nidh	(Nidar2,255).DyeDexe-
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3D	HO-5222000000000000000000000000	I	am	Noitprosper	muiclac	esarCni	Ot	Syandek	Aht	Setalumits	neht	HTP.	HTP(	enomroh	dioritarap	esler	et	detalumits	si	dnalg	dioryhtarap	aht,	snoitidnoc	noitartnecnoc	muiclac	doolb	wol	nI	.etaflus	ro,	etahpsohp,	etartic	htiw	dexelpmoc	%7	dna,	nimubla	nietorp	eht	ot	dnuob	%64,+2aC	eerf
dezinoi:smernieert4%	maert	.smertMaertorncortSlanicarLarL	not	we	6	VPRT	lenc	muiclac	h	hguerht	ylrallecsnart	deprospa	si	muiclac	fo	redniamer	ehT	.noisovid	ralullecarap	aiv	enitsni	lams	ehh	ni	debrosiba	si	muiclac	fo	ytirojam	ehT.ydob	eht	ni	ecnalab	muiclac	etalugit	rehtegot	krow	dnalg	dioryptrap	na,	enob,endik,enitsetni	ehT	muiclaC
[73].seceneenu	eeneenncenni	ncenedera	nu	nqanedera	nidarni	niruqnu	V.sisotycodne	detadm-rotpecer	aiv	snietorpopil	fo	ekatpu	ahtiw	ecalp	sekat	2K	dna	1K	nimativ	fo	ekatpu	ralullec	ehT.LDH	ot	LDL	ot	LDLV	fo	noisrevnoc	ehsezylatac	(LPL)	esapil	nietorpopil,	noitalucric	nI	.seussit	larehpirep	ot	ot,	radsnart,sLDLV	ro,snietorpopyvyl-wol
ytaroi2Nteprok,TeepecEpecEpecN,	EpecEpecEpec	jokes	It	is	absorbed	in	the	small	intestine	through	the	paracellular	diffusion	and	transcellular	active	transport	via	TRPM6	and	TRMP7.	With	the	normal	intake	of	magnesium,	30%	of	the	intestinal	absorption	of	magnesium	takes	place	through	transcellular	transport.	When	magnesium	hires	are	lowest,
more	magnesium	is	absorbed	through	transcellular	transport.	When	the	magnesium	intake	is	greater,	more	magnesium	is	absorbed	through	the	paracellular	diffusion.	Magnesium	is	transported	to	the	blood	like	MG2+(60%)	free,	linked	to	proteins	(30%)	and	complexed	to	citrate,	phosphate	or	sulphate	(10%).	The	kidneys	control	the	homeostasis	of
magnesium.	About	70%	of	serum	magnesium	are	available	for	glomerular	filtration	and	96%	of	the	filtered	magnesium	are	reabsorbed	in	the	kidneys	through	different	mechanisms	in	the	proximal	tubule,	in	the	ascending	limb	and	in	the	distal	tube.	The	remaining	magnesium	is	excreted	in	the	urine.	99%	of	the	magnesium	present	in	the	body	is	stored
intracell	in	the	bone	tissues,	muscle	and	soft,	while	the	1%	of	the	magnesium	present	in	the	body	is	in	the	extracellular	liquid.	[12]	[14]	[15]	[14]	Phosphorus	The	phosphorus	is	absorbed	in	the	small	intestine	in	the	institution	by	means	of	two	processes:	active	transport	by	the	NAPI-IIB	phosphate	apical	transporter	and	paracellular	diffusion.
Phosphorus	leaves	the	entity	to	enter	the	bloodstream	through	a	facilitated	diffusion.	The	kidney	plays	a	role	in	phosphorus	homeostasis	through	the	reabsorption	of	inorganic	phosphate	with	a	glomerular	filtrate	in	the	proximal	twisted	tubule.	About	75-85%	of	the	phosphorus	is	reabsorbed	every	day,	and	the	rest	is	excreted	in	the	urine.	The
homeostasis	of	phosphorus	can	also	be	adjusted	secondary	to	that	of	calcium	with	bone	reabsorption	due	to	the	high	levels	of	PTH	and	Calcitriolo.	Throughout	the	body,	phosphorus	is	distributed	for	85%	in	the	skeleton,	for	0.4%	in	the	teeth,	for	the	in	soft	tissues,	0.3%	in	blood	and	0.3%	in	extravascular	fluid.[12][14][38][14]	The	sodium	Ã	is	absorbed
in	​	​small	intestine	through	the	brush	membrane	of	​​enterocyte	enterocyte​​enterocyte	Eht	ot	decuder	Eb	tsum	of	,nori	cirref	FO	ELHT	ni	tneserp	netfo	i	nori	emehnon	nevig	.Munedow	eht	of	enitssetni	llams	eht	of	debrosba	.nori	emisseh	ssellehn	,nori	ssellehnon	elbaliavoab	,nori	scelle	bra.	Nori	Emehnon	Dna	Emeh	:smrof	owt	Tnebp	Eb	nac	doof	morf
demusnoc	nori	nori	]21[.taews	ro	,Secef	,niru	ni	detercxe	eb	nac	edirolhc	fo	redniamer	eht	.rgnahc	ednahc.	lC	eht	aiv	ylralullecsnart	dna	ylralullecarap	htob	syendik	eht	fo	elubut	lamixorp	eht	ni	debrosbaer	si	edirolhc	fo	%99	dnuorA	.noitartnecnoc	edirolhc	etaluger	syendik	ehT	.diulf	ralullecartxe	ni	dnuof	yllapicnirp	si	edirolhC	.noitprosba	Â​Â​Ã¢lC
tnedneped-Â	Â		ã¢3och	DNA	,sregnahcxe	â	́thoch/ã¢3och/â'â	́ã¢lc	Dna	+h/+	gnilpuoc	eht	,Tropsnart	Evissap	Hguorht	encnitsid	edcitsidss	some	Edirolhc	]14[]0[]0[[]0[111[11[.EHT	FO	ECPS	rallecartni	eht	ni	dnuof	ydob	eht	tnoc	MUISSATOP	EHT	F	o	tsoM	.taews	dna	loots	ni	detercxe	tnuoma	llams	gniniamer	eht	htiw	,eniru	eht	ni	detercxe	si	demusnoc
muissatop	eht	fo	%09	tuobA	.sisatsoemoh	muissatop	sniatniam	yendik	ehT	.tropsnart	evissap	aiv	enitsetni	llams	eht	ni	debrosba	si	muissatop	yrateid	eht	fo	tsoM	muissatoP	]81	[]93[1[.taews	DNA	,SECF	,SECF	,SECF	,Eniru	Hguorht	Rucco	Nac	Muidos	Fo	llams	llams	.NOTEKS	EHT	DUOF	TI	MUIDOS	FO	%04	Gniamer	Eht	.	eht	fo	flaH	.syendik	eht	yb
deniatniam	dna	deknil	ylesolc	era	ecnalab	retaw	dna	muidoS	.etycoretne	eht	otni	snoi	muissatop	2	dna	etycoretne	eht	fo	tuo	snoi	muidos	3	tropsnart	ot	PTA	sesu	pmup	muissatop-muidos	ehT	.esaPTA	ro	,pmup	muissatop-muidos	eht	aiv	Enarbmem	LaretalosSAsSA	EHT	SORCOOLB	EHT	otni	eht	eht	fos	detropsnart	neht	.etycorretne	eht	fo	enarbmem
Redrob	Hsurb	eht	soculg	2	soculg	Psnantoc	syawhtap	cificeps	ot	reppoc	tropsnart	dna	ngissa	ot	evres	senorepahcollatem	nietorp	,setycotapeh	eht	nI	.srotpecer	nimsalpolurec	ot	sdnib	nimsalpolurec	dnuob-reppoc	nehw	revil	eht	yb	pu	nekat	si	reppoC	.nimsalpolurec	nietorp	retropsnart	eht	ot	dnuob	si	reppoc	eht	fo	tsom	,noitalucric	latrop	nI	.A7PTA
Retropxe	eht	yb	Doolb	eht	otni	kettycorretne	eht	morp	detropxe	the	repc	.Seussit	tsom	dna	SLEC	lanitsetni	FO	fopa	fopa	eht	because	detacoled	our	reppotne	reppocc	noitprosba	reppoC	reppoC	]32[.secef	ni	detercxe	si	cniZ	.sisatsoemoh	cniz	gniniatniam	ni	elor	a	yalp	dna	ydob	eht	ni	seussit	tuohguorht	evisavrep	era	sretropsnart	cniZ	.noitalucric	ni
nimubla	ot	dnuob	si	cniZ	.maertsdoolb	eht	otni	ti	gnisaeler	1TNZ	dna	llec	lanitsetni	eht	otni	Pu	Cniz	Gnikat	4piz	htw	,trpsnart	detaidem-reirrac	Aiv	Aiv	enitsetni	llams	eht	of	Cniz	Cniz	Cniz	]4[]34[]24[]24[.	orf	ssol	lelec	doolb	der	ot	noitdd	by	tcart	lanitsetniots	dna	niks	niks	niks	ni	sllec	lailehtipe	fo	noitilofxe	eht	otnoces	Rucco	yracco	ylno	nac	ssol	ssol
rof	dosys	elcct	htoceps	Nac	worram	enob	dna	,Neelps	,revil	eht	fo	metsys	lailehtodneoluloter	Ehporcam	.noitamrof	llect	doolb	der	ro	siseiopohpohtyre	ROF	WORRAM	ORBOT	REF	ELF	ELF	THOB	yrotaluger	niam	eht	si	nitroporreF	.noitalucric	latrop	ni	nirrefsnart	nietorp	gnitropsnart	eht	ot	dnib	nac	ti	os	nori	cirref	ot	nori	suorref	sezidixo	hcihw
,nitseahpeh	ot	nori	suorref	sesaeler	nitroporref	,etycoretne	eht	fo	enarbmem	laretalosab	eht	nO	.etycoretne	eht	otni	nori	suorref	stropsnart	hcihw	,)	1tmd(	1	retropsNart	tnelavid	sniatnoc	eht	FO	ECAFRUS	Lacipa	Eht	.BTYCD	Emyzne	Escuder	Cirref	Eht	Htiw	ekakatpu	etycoretne	ot	roirp	scud	siht	neviG	.)Â²​	Â±Ã​(	segaknil	fo	epyt	dna	,noitaziremylop	fo
eerged	,scitsiretcarahc	remonom	laudivini	:yrtsimehc	rieht	no	desab	deifissalc	era	setardyhobraC	.negyxo	dna	,negordyh	,nobrac	fo	pu	edam	selucelom	cinagro	era	setardyhobraC	]72[.loneleslyhtem	fo	mrof	eht	ni	eniru	v	noitercxe	muineleS	.snagro	rehto	dna	,amsalp	,yendik	,elcsum	,revil	eht	ni	seitisned	elbairav	htiw	eninoihtemoneles	fo	mrof	eht	ni
seussit	ni	derots	si	muineleS	.LDLV	dna	LDL	ot	dnib	yam	muineles	,semitemoS	.P	nietorponeles	fo	mrof	eht	ni	detropsnart	eb	osla	nac	muineleS	.nimubla	ot	dnuob	ot	dnuob	amsalp	eht	ni	detroptropsnart	snart	si	hcihw	,edineles	ot	esatcuder	enoihtatulg	yb	decuder	dna	setycorhtyre	yb	pu	nekat	si	etineleS	.smrof	elpitlum	ni	revil	eht	ot	detropsnart	si
dna	etycoretne	eht	morf	maertsdoolb	latrop	eht	otni	debrosba	si	muineleS	.eninoihtem	ekil	sdica	onima	lartuen	fo	taht	ot	ralimis	msinahcem	tropsnart	prevents	na	aiv	they	dna	eninoihtemoneles	cinagrO	.noisuffid	evissap	aiv	srucco	etineles	cinagroni	fo	noitprosba	ehT	.pmup	muidos	a	htiw	tropsnart	evitca	hguorht	srucco	etaneles	cinagroni	fo
noitprosba	ehT	.muineles	fo	mrof	eht	nopu	tnadneped	smsinahcem	aiv	enitsetni	llams	eht	ni	srucco	noitprosba	muineleS	.nwonk	llew	si	noitprosba	muineles	fo	msinahcem	ehT	muineleS	]64[.sisehtnys	enomroh	dioryht	ni	desu	eb	ot	dioryht	eht	ni	derots	si	enidoi	s​	​Â	dna	dnalg	dioryht	eht	yb	ylniam	pu	nekat	si	enidoi	,noitalucric	nI	.edidoi	sa	debrosba
neht	dna	tug	eht	ni	decuder	si	,tlas	dezidoi	ni	desu	si	hcihw	,stateI	.enitsetni	llams	dna	hcamots	eht	ni	debrosba	yletelpmoc	tsomla	dna	yldipar	si	edidoI	.smrof	lacimehc	ynam	ni	detsegni	eb	nac	enidoI	enido	42[]54[.secef	eht	ni	detercxe	steg	hcihw	,elib	eht	ni	deterces	si	reppoc	ssecxE	.B7PTA	retropxe	eht	aiv	etycotapeh	eht	morf	detropxe	si	reppoC
.ydob	eht	Carbohydrates	are	divided	into	three	main	groups:	sugars	(degree	of	polymerization	=	from	1	to	2),	oligosaccaridi	(degree	of	polymerization	=	from	3	to	10)	and	polysaccharides	(degree	of	polymerization	greater	than	10).	Sugars	include	monosaccharide	and	disaccharides.	The	most	common	monosaccharides	are	glucose,	fructose	and
galactose.	The	most	common	disaccharides	are	sucrose,	lactose	and	maltose.	Examples	of	oligosaccharides	include	maltodextrins,	refinose	and	polyridestrose.	Polisaccharides	include	non	-amylacean	starches	and	polysaccharides.	Strafts	include	digestible	amylose	due	to	its	alpha-led	monosaccharides.	Polisaccharides	are	not	amylaces	they	include
non	-digestible	cellulose	due	to	their	monosaccharides	linked	to	ãžâ²	[4]	proteins	proteins	are	polymers	of	amino	acids.	The	amino	acids	are	organic	molecules	composed	of	carbon,	hydrogen,	oxygen	and	nitrogen.	The	general	structure	of	an	amino	acid	consists	of	a	central	carbon	surrounded	by	hydrogen,	an	aminic	group,	an	acid	carboxylic	group
and	a	side	chain	is	â	€	â	€	âœr.ã	¢	â	€	Â	Each	amino	acid	has	a	unique	side	chain.	Nine	essential	amino	acids	must	come	from	food	sources:	histidine,	isoleucine,	leucine,	lysine,	methionine,	phenylalanine,	treonin,	triptofano	and	valina.	The	body	can	produce	eleven	amino	acids	not	essential	from	precursors:	alanin,	arginine,	asparagine,	aspartate,
cysteine,	glutamate,	glutamine,	glycine,	proline,	serine	and	tyrosine.	A	protein	has	four	levels	of	structure:	primary,	secondary,	tertiary	and	quaternary.	The	primary	structure	of	a	protein	is	a	chain	of	amino	acids	connected	by	peptide	ties;	This	determines	the	subsequent	biological	structures	and	functions	of	the	protein.	The	secondary	structure	of	a
protein	is	made	up	of	hydrogen	bonds	within	amino	acid	chains	that	create	a	conformation	of	2	sheets.	The	tertiary	structure	of	a	protein	derives	from	the	attractions	between	the	sheets	@â	±	-elice	and	ãžâ²	of	a	polypeptide,	resulting	nu	nu	id	airanretauq	arutturts	aL	.anietorp	anu	id	elanoisnemidirt	ot	sevres	tip	cinehtotnaP	.airetcab	dna	stnalp	ylno
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gnir	cilcyciboreteh	a	fo	stsisnoc	erutcurts	lacimehc	sÂÂ	seussit	lamina	ni	6B	nimativ	fo	smrof	rojam	ehT	.)PNP	dna	,PMP	,PLP(	smrof	esatahpsohp-Â	and	and	D3,	or	cholecalciferol,	had	a	chemical	structure	that	contains	three	steroid	rings	and	a	side	chain	with	eight	carbon	atoms.	The	structure	derives	from	cholesterol	[35].	Vitamin	E	(tocopherol)	The
term	vitamin	and	includes	eight	lipofilic	compounds	that	include	four	tocopherols	and	four	tocotrienols,	each	of	which	has	a	designation	such	as:	each	of	these	compounds	contains	a	chromanic	ring	and	a	lipophilic	tail.	Tocotrienols	differ	from	the	tocopherols	for	the	unsuccessful	side	chains.	The	î	î	±	â	±	-Tocoferol	is	the	only	form	of	vitamin	and
known	to	reverse	the	symptoms	of	deficiency.	[53]	Vitamin	K	(P-Ilochinone;	Menachinone)	naturally	presents	itself	in	two	main	forms:	K1,	or	Fillochinone,	and	K2,	or	Menachinone,	which	has	many	different	forms.	Furthermore,	vitamin	K	is	presented	in	the	synthetic	form	of	vitamin	K3,	or	Menadione,	which	contains	only	2-Mety-1,	a	nucleus	of	4-
naftochinone	common	to	all	vitamin	K	for	forms.	The	natural	forms	differ	in	the	number	of	isoprenoid	units	in	their	isoprenoid	lateral	chains	[37].	Football	football	is	an	alkaline-terrrose	metal	cation	found	in	the	form	of	CA2+.	Football	is	a	critical	bivalent	cation	in	intracellular	and	extracellular	liquid	[19].	Magnesium	magnesium	is	an	alkaline-
terrational	metal	cation	found	in	the	form	of	mg2+.	Magnesium	is	the	second	abundant	intracellular	cation	of	the	body	[19].	Phosphorous	phosphorus	is	a	non	-metallic	multivalent	metal	that	presents	itself	both	in	an	inorganic	and	organic	form	throughout	the	body.	The	organic	forms	of	phosphorus	include	phospholipids	and	various	foreign
phosphate.	The	inorganic	forms	of	phosphorus	include	phosphate	ions,	phosphate	linked	to	proteins	and	phosphate	linked	to	calcium,	sodium	or	magnesium.	Most	of	the	phosphorus	is	present	in	the	form	of	a	free	inorganic	phosphate	ion	(Po42-	o	Po43-)	[38].	Sodium	is	an	alkaline	metal	cation	found	in	the	form	of	Na+.	Sodium	is	the	main	extracellular
cation	eralullecartni	eralullecartni	elapicnirp	li	¨Ã	oissatop	lI	.+K	id	amrof	ottos	avort	is	ehc	onilacla	ocillatem	enoitac	nu	¨Ã	oissatop	lI	in	the	body.	[19]	Chloride	chloride	is	a	non-metallic	anion	found	in	the	form	of	cl-.	Chloride	is	the	main	anion	of	the	body	which	constitutes	70%	of	the	total	content	of	body	anions	and	acts	as	an	extracellular	anion
more	important	in	the	body.	[54]	Iron	iron	is	a	transition	metal	element.	Iron	exists	in	two	main	states	of	oxidation:	FE2+	and	FE3+.	The	most	bioavailable	iron	form	is	its	reduced	form	of	ferrous	iron	or	fe2+,	due	to	its	solubility.	The	less	bioavailable	form	of	iron	is	its	oxidized	form	of	ferric	iron,	or	fe3+,	due	to	its	lack	of	solubility.	The	Emeri	iron	is
contained	in	the	ring	of	protoporphyrine	of	hemoglobin,	myoglobin	and	cytocryromes	and	is	highly	bioavailable.	The	non-EME	iron	is	found	in	molecules	such	as	iron-zolph	and	ferritin	enzymes	and	it	is	less	bioavailable.	[55]	[43]	[22]	Zinc	Zinc	is	a	metal	that	exists	in	the	form	of	ZN2+.	With	charge	2+,	zinc	is	a	strong	electron	acceptor	in	biological
systems.	[23]	Copper	copper	is	a	transition	metal	that	exists	in	the	forms	of	Cu+	and	Cu2+.	Cu+	is	the	reduced	copper	cyposa	shape.	Cu2+	is	the	oxidized	cupic	form	form.	Copper	is	absorbed	in	the	cells	in	its	reduced	shape	but	is	ingested	and	travels	through	the	blood	flow	in	its	oxidized	shape.	[45]	[24]	Iodine	iodine	is	a	non	-metallic	element
identified	by	its	distinct	purple	steam.	Iodine	is	consumed	and	absorbed	in	its	reduced	form	of	iodide	(i-).	Iodine	is	also	consumable	in	its	oxidized	form	of	iodate	(io3-),	as	well	as	when	it	is	organically	linked	to	the	thyroxine	(T4)	and	to	triiodothyronine	(T3).	[46]	Selenium	selenium	is	present	in	nature	both	in	organic	and	inorganic	forms.	The	main
organic	forms	of	selenium	are	selenomection	and	selenocyisteine.	The	inorganic	forms	of	selenium	are	Selenite	(SEO32-),	Selenid	(Se2ã	¢	ë	†	'),	Selenato	(SEO42-)	and	the	Selenium	element	(if).	[27]	macronutrients	-	carbohydrates,	lipid	macronutrients	work	primarily	to	provide	energy.	Carbohydrates	function	as	the	main	source	of	cellular	energy
from	the	human	diet	and	are	particularly	useful	To	provide	energy	to	the	brain	and	the	glucose-dependent	nervous	system.	Fiber	plays	a	role	in	reducing	cholesterol	by	binding	to	bile	and	promoting	intestinal	health.	Proteins	work	less	favorably	as	a	source	of	energy	because	they	play	a	crucial	role	in	the	adjustment	of	body	processes	and	mainly
contribute	to	the	cellular	and	body	structure.	Proteins	act	in	particular	such	as	hormones,	enzymes,	transporters	and	antibodies.	Lipids	act	as	a	source	of	stored	energy,	contribute	to	the	function	and	structure	of	the	cells	and	protect	the	body	organs.	The	water	acts	as	a	solvent	for	chemical	reactions,	as	a	means	of	transport	of	nutrients	and	as
thermoregulator	[5].	Vitamin	B1	(thiamine)	The	coenzymatic	form	of	thiamine,	or	TPP,	is	involved	in	the	following	types	of	metabolic	reactions:	decarbossilation	of	acids	@â	±	-Chato	and	transcription.	These	occur	in	the	metabolism	of	carbohydrates	and	branched	chain	amino	acids	[9].	Vitamin	B2	(Riboflavin)	Riboflavin	acts	as	a	component	of	the
metabolically	essential	coenzymes	FMN	and	FAD.	FMN	and	FAD	can	act	as	intermediates	in	electronic	transfer	to	redox	reactions.	As	coenzymes,	FAD	and	FMN	are	often	linked	to	enzymes	that	are	oxidase	and	dehydrogenase	[9].	Vitamin	B3	(niacin)	The	niacin	acts	as	a	component	of	the	metabolically	essential	coenzymes	NAD	and	NADP.	These
coenzymes	act	as	acceptors	of	hydruri	ions	or	donors	in	biological	redox	reactions.	They	also	act	as	coenzymes	for	the	dehydrogenase	[9].	Vitamin	B5	(Pantotenic	acid)	The	Pantotenic	Acid	acts	as	a	support	for	the	synthesis	and	maintenance	of	the	coenzyme	A,	a	cofactor	and	carrier	of	the	AciLico	group	for	other	enzymes,	and	a	carrier	of	the	AciLica
protein	in	the	complex	of	the	synthetase	of	fatty	acids	[9	].	Vitamin	B6	(pyridoxine)	vitamin	B6,	in	the	form	of	PLP,	is	a	coenzyme	for	over	100	enzymes	involved	in	the	metabolism	of	amino	acids.	Ã	is	a	coenzyme	for	aminotransferases,	decarboxylases,	racemases	and	dehydrates.	The	PLP	Ã	is	a	coenzyme	in	the	first	phase	of	​	biosynthesis	​	haem	and	the
transulphurization	of	​​homocysteine	to	cysteine[9].	Vitamin	B7	(Biotin)	(Biotin)	Functions	in	metabolism	as	coenzyme	for	unitÃ	transfer		a	single	carbon	in	the	form	of	carbon	dioxide	for	the	following	carboxylases:	pyruvate	carboxylase,	propionyl-CoA	carboxylase,	acetyl-CoA	carboxylase	and	Ã®Â²-methylcrotonic-coa-coa	carboxylase.	These	enzymes
play	roles	in	gluconeogenesis,	citric	acid	cycle,	fatty	acid	synthesis,	and	leucine	degradation.	[9]	Vitamin	B9	(folates)	and	folate	function	in	nucleic	metabolism	and	amino	acid	as	coenzyme	in	single-carbon	transfers.	Folate	functions	as	a	coenzyme	in	nucleic	acid	metabolism	in	DNA	synthesis	processes	in	purine	and	pyrimidine	nucleotide	biosynthesis.
Folate	functions	as	a	coenzyme	in	amino	acid	metabolism	in	amino	acid	interconversions,	including	the	conversion	of	homocysteine	to	methionine,	which	serves	as	the	main	source	of	methionine	for	the	formation	of	the	main	methylated	agent	S-adenosyl-methionine.	[9]	Vitamin	B12	cobalamin	(cobalamin)	functions	as	a	coenzyme	for	two	enzymes	in
human	metabolism:	methionine	synthase	and	l-methylmalonyl-CoA	mutase.	Vitamin	B12,	in	the	form	of	methylcobalamin,	Ã	is	required	as	a	coenzyme	to	methionine	synthase	for	the	methyl	transfer	reaction	from	methyltetrahydrofolate	to	homocysteine	resulting	in	the	formation	of	methionine	and	tetrahydrofolate.	Vitamin	B12,	in	the	form	of
adenosylcobalamin,	Ã	is	required	as	a	coenzyme	to	the	m-mutase	L-methylmalonyl-CoA	in	the	isomerization	reaction	which	results	in	the	conversion	of	l-methylmalonyl-CoA	to	succinyl-CoA.	[9]	Vitamin	C	(ascorbic	acid)	and	vitamin	C,	in	the	form	of	ascorbate,	have	both	enzymatic	and	non-enzymatic	functions	in	the	body.	Ascorbate	functions	as
coenzyme	as	a	reducing	agent	in	synthesis	reactions	of	collagen,	carnitine,	neurotransmitters	and	tyrosine.	Ascorbate	functions	non-enzymatically	as	a	potent	water-soluble	antioxidant	with	the	capacity		to	reduce	free	and	reactive	oxygen	species.	Ascorbate	in	particular	reduces	glutathione	radicals	produced	by	the	electron	transport	chain.	[10]
Vitamin	A	(retinol)	(retinol)	A	function	metabolically	in	vision,	cell	differentiation,	gene	expression,	growth,	immune	system	and	reproduction.	In	the	form	of	11-like-renic,	the	vitamin	A	is	the	chromofo	group	of	Rodopsine	which	is	found	in	the	stem	cells	of	the	retina	and	is	essential	for	night	vision.	In	the	form	of	retinoic	acid,	vitamin	A	is	necessary	for
the	differentiation	of	some	cells	such	as	epidermal	cells	and	the	squamous	cherry	cells	with	mucous	secenant	cells.	Vitamin	A	can	adjust	the	gene	expression	by	acting	as	transcription	factors	when	tied	to	Rar	and	RXR.	Vitamin	A	protects	from	xerophthalmia	while	maintaining	the	normal	growth	of	the	conjunctival	membranes	of	the	eye.	Vitamin	A
plays	a	role	in	the	processes	involved	in	the	innate	and	adaptive	immunity,	including	cell	differentiation	and	hematopoiesis.	Vitamin	A	plays	a	vital	role	in	spermatogenesis	in	reproduction.	[56]	[57]	[58]	[59]	[60]	Vitamin	D	(Colecalciferol),	in	its	active	form	1.25-	(oh)	2	vitamin	D3,	can	work	as	a	hormone	by	binding	to	the	target	fabric	receptors	to
activate	a	signal	transduction	route	and	a	gene	expression	regulator	by	binding	to	a	nuclear	receptor	to	influence	the	transcription.	One	of	the	most	important	functions	of	vitamin	D3	1,25-	(Oh)	2	is	to	work	with	the	paratyroid	hormone	to	maintain	the	homeostasis	of	calcium	in	the	blood.	Vitamin	D3	1,25-	(Oh)	2	works	to	increase	calcium	absorption	in
the	small	intestine	and	the	reabsorption	of	calcium	in	the	kidneys	in	response	to	a	low	level	of	calcium	in	the	blood.	It	also	acts	with	the	parathyroid	hormone	to	stimulate	the	reabsorption	of	calcium	from	the	bone	to	increase	the	levels	of	calcium	in	the	blood.	Vitamin	D3	1.25-	(Oh)	2	can	also	bind	to	various	nuclear	receptors	of	vitamin	D,	or	VDR,	in
the	bones,	in	the	intestine,	in	the	kidneys	and	in	the	skin	to	stimulate	the	transcription	of	the	genes.	a	a	acidipil	enoizadissorep	al	etnarud	icidipil	ilissorep	ilacidar	i	azzilartuen	ehc	anetac	a	etnadissoitna	emoc	eranoiznuf	rep	atuicsonoc	oilgem	¨Ã	E	animativ	aL	)olorefocoT(	E	animatiV	.]53[itsalcoetso	ilged	enoizarutam	al	rep	elatnemadnof	¨Ã	ossecorp
Cyclic	propagation	of	lipid	peroxidation.	This	process	is	the	key	to	protecting	polyunsaturated	fatty	acids	within	the	phospholipids	of	plasma	membranes	and	plasma	lipoproteins	â​â​â​​s.	[53]	Vitamin	K	of	vitamin	K	(P	hylloquinone;	menaquinone)	mainly	works	in	the	synthesis	of	different	blood	clotting	factors.	It	also	plays	a	role	in	bone	mineralization.
Vitamin	K	performs	these	functions	by	allowing	the	carboxylation	of	glutamic	acid	residues	in	â​​â​​proteins	to	form	carboxylic	residues	(GLA)	(GLA).	GLA	residues	allow	â​​â​​proteins	to	bind	to	calcium	and	interact	with	other	proteins,	which	are	necessary	for	blood	clotting	and	bone	mineralization.	[37]	Calcium	99%	of	the	calcium	in	the	body	Ã	is	in	bones
and	teeth	as	a	structural	component.	The	remaining	calcium	in	the	body	is	found	in	intracellular	and	extracellular	spaces	and	plays	key	roles	in	innervation,	muscle	contraction,	blood	clotting,	hormonal	secretion	and	intracellular	adhesion.	[14]	Magnesium	Ã	is	an	important	intracellular	cation	for	many	functions	throughout	the	body.	Magnesium	plays
a	key	role	in	metabolic	reactions	such	as	energy	accumulation,	glucose	metabolism	and	nucleic	acid	and	protein	synthesis.	Magnesium	also	works	in	oxidative	reactions,	immune	function	and	bone	development.	Magnesium	plays	a	role	in	stabilizing	excitable	membranes	by	maintaining	the	balance	of	electrolytes	and	the	homeostasis	of	calcium,
sodium	and	potassium.	Magnesium	acts	as	a	calcium	channel	antagonist	and	plays	a	role	in	vasodilation.	[15]	Phosphorus	has	various	structural	and	metabolic	functions	throughout	the	body.	Structurally,	phosphorus	functions	to	form	bone	and	teeth	structure	along	with	calcium,	DNA	phosphate	backbone,	and	RNA	and	the	phospholipid	double	layer
of	cell	membranes.	Metabolically,	phosphorus	elanges	elanges	li	eritnesnoc	e	acitamizne		Ãtivitta'l	eraloger	,acineg	enoizircsart	al	eraloger	,enopmat	emoc	eugnas	len	esab/odica	oirbiliuqe'l	eraloger	,PTA	id	otafsof	id	imagel	ien	aigrene	eraivihcra	e	eraerc	rep	of	numerous	regulatory	paths	[16].	Sodium	as	an	extracellular	cation,	sodium	performs	the
function	of	regulating	the	volume	of	the	blood,	blood	pressure,	osmotic	balance	and	pH.	Sodium	and	potassium	ions	work	together	to	create	an	action	potential	maintained	by	the	ionic	pumps	that	allow	neurotransmission,	muscle	contraction	and	cardiac	function.	Sodium	also	plays	a	fundamental	role	in	the	transport	of	nutrients	through	the	plasma
membrane.	[19]	[18]	Potassium	is	fundamental	for	normal	cellular	function.	Sodium	and	potassium	ions	work	together	to	create	an	action	potential	maintained	by	the	Na+	-K+	atpasses,	allowing	neurotransmission,	muscle	contraction	and	cardiac	function.	Potassium	also	acts	alongside	the	sodium	to	maintain	intracellular	and	extracellular	osmotic
pressure.	[19]	[41]	Chloride	like	the	most	important	extracellular	anion	of	the	body,	chloride	works	to	maintain	the	balance	of	fluids,	the	acid-base	balance,	the	electrolytic	balance,	the	electrical	neutrality	and	the	muscle	function	throughout	the	body.	Chloride	acts	with	sodium	to	maintain	the	balance	of	liquids.	Chloride	also	works	with	baking	soda	to



maintain	acid-base	balance.	[54]	[20]	The	functions	of	the	iron	are	essential	for	the	transport	of	oxygen	and	for	cell	proliferation	Â	"iron	as	a	core	of	EME	proteins	such	as	myoglobin,	hemoglobin	and	cytocryromes.	Mioglobin	and	hemoglobin	are	essential	for	the	storage	and	transport	of	oxygen,	while	cytocromes	are	essential	for	the	reactions	of	the
electron	transport	chain	in	the	energy	metabolism.	Iron	is	also	critical	in	its	non-heme	form	in	iron-zolph	enzymes	such	as	the	juicy	dehydrogenase	and	the	nadh	dehydrogenase	in	oxidative	metabolism.	[43]	[22]	Zinc	works	structurally	as	a	component	of	proteins	and	catalitically	as	a	component	of>	300	enzymes	in	the	body.	Functions	â	€	are
pervasive	throughout	the	body	and	crucial	for	growth,	​,	cognitive	function	and	bone	health[23].	Copper-copper	acts	as	a	critical	cofactor	for	a	group	of	cellular	transporters	called	cuproenzymes.	The	copper	Ã	is	essential	for	the	correct	of	human	organs	and	metabolic	processes	such	as	hemoglobin	synthesis,	neurotransmitter	synthesis,	iron	oxidation,
cellular	respiration,	antioxidant	peptide	amidation,	pigment	formation	and	connective	tissue	formation.	[45]	[24]	[24]	[24]	[24]	[24]	[24]	[24]	[24]	[24]	[24]	[24]	Iodine	The	primary	function	of	the	iodine	Ã	is	its	role	in	the	synthesis	of	thyroid	hormones	thyroxine	(T4)	and	triiodothyronine	(T3).	On	the	apical	surface	of	the	tyrocyte,	iodide	is	oxidized	by
the	enzymes	thyroperoxidase	(TPO)	and	hydrogen	peroxide	to	attach	to	thyrosilic	residues	on	thyroglobulin	to	produce	thyroid	hormone	precursors:	monoiodothyrosin	(MIT)	and	diodothyrosin	(dit).	The	TPO	then	catalyzes	the	formation	of	a	gastronomic	bridge	between	the	phenyl	groups	of	iodothyrosin	to	create	thyroid	hormones.	The	binding	of	two
dives	produces	T4,	while	the	binding	of	MIT	and	DIT	produces	T3.	T3	and	T4	are	almost	structurally	identical,	but	T3	has	one	less	iodine	than	T4.	Thyroid	hormones	work	to	regulate	fetal	cell	growth,	postnatal	growth,	and	baseline	metabolic	rate.	[46]	Selenium	selenium	functions	as	an	essential	component	of	selenoproteins	â​​â​​which	play	major	roles
in	dense	against	oxidation,	thyroid	hormone	formation,	DNA	synthesis,	reproduction	and	fertility.	The	functions	of	most	selenoproteins	â​​â​​	are	unknown,	but	the	known	functions	involve	participation	in	antioxidant	and	anabolic	processes.	A	family	of	antioxidant	enzymes	called	glutathione	peroxidase	is	dependent	on	selenium	to	function	to	neutralize
hydrogen	peroxide	and	organic	hyperoxides	in	both	intracellular	and	extracellular	compartments.	Deiodinases	are	a	group	of	three	selenoenzymes	responsible	for	the	conversion	of	T4	to	T3	in	thyroid	hormone	activation.	The	P-selenoprotein	is	the	most	abundant	selenoprotein¹	found	in	plasma	and	plays	an	important	role	in	and	selenium	homeostasis
in	tissues.	[27]	Carbohydrates	that	measure	the	quantity		glucose	in	plasma	is	one	of	the	most	important	ways¹	for	screening	and	management	of	diabetes.	To	test	and	clinically	monitor	blood	glucose,	your	blood	will	be	used	to	from	a	vein,	usually	when	the	patient	has	fasted	for	at	least	8	hours.	The	level	of	glucose	is	measured	in	milligrams	of	glucose
per	deciliter	plasma.	A	healthy	fasting	blood	glucose	level	is	less	than	or	equal	to	99	mg/dL.	Someone	who	has	an	increased	risk	for	diabetes,	or	prediabetes,	falls	in	the	range	of	fasting	blood	glucose	of	100	to	125	mg/dL.	If	a	patient	has	a	fasting	blood	glucose	of	126	mg/dL	or	greater	on	two	separate	occasions,	they	can	receive	a	diagnosis	of
diabetes.[61][62]Proteins	Nitrogen	balance	is	the	gold	standard	for	testing	the	protein	status	of	the	body.	Nitrogen	balance	can	serve	as	a	marker	of	adequate	nutrition	and	physiological	stress.	Nitrogen	balance	is	equal	to	the	grams	of	nitrogen	consumed	minus	the	grams	of	nitrogen	excreted.	The	grams	of	nitrogen	consumed	is	calculated	by	the
grams	of	protein	consumed	divided	by	6.25	grams	of	protein	per	1	gram	of	nitrogen.	The	grams	of	nitrogen	excreted	is	calculated	by	extrapolating	losses	with	grams	of	nitrogen	in	urinary	urea	plus	4	grams,	which	accounts	for	losses	in	feces,	sweat,	skin,	and	wounds.	Under	normal	conditions,	an	individual	should	be	at	nitrogen	equilibrium,	or
nitrogen	balance	equals	zero.	Critically	ill	patients	often	have	negative	nitrogen,	so	the	goal	with	them	is	to	increase	the	protein	intake	to	achieve	a	positive	nitrogen	balance	for	healing.[63]	Lipids	To	test	the	amount	of	lipids	in	the	body,	a	sample	of	blood	is	taken	via	venipuncture	in	tubes	and	analyzed	for	serum	or	plasma	total	cholesterol,
triglycerides,	and	lipoproteins.	Cholesterol	levels	remain	fairly	constant	so	that	sampling	is	possible	at	any	time.	In	contrast	to	cholesterol	levels,	triglyceride	levels	fluctuate	throughout	the	day,	so	blood	collection	should	occur	after	a	12-hour	fasting	period	because,	at	that	point,	chylomicrons	should	have	cleared	from	the	circulation.	To	separate	and
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hydroxivitamine	D	which	is	less	than	20	ng/ml	represents	a	deficiency	of	vitamin	D	and	a	necessary	integration.	[34]	Vitamin	E	(tocopherol)	the	state	of	vitamin	and	is	difficult	to	test	because	serum	serum	serum	sniatniam	ydob	ehT	.muissatop	mures	aiv	detset	si	ecnalab	muissatoP	muissatoP	]07[]96[.aimertanopyh	ro	ycneicifed	muidos	setacidni
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deficiency,	or	hypokalemia,	occurs	at	concentrations	less	than	3.5	mmol/L.[19]	Chloride	Since	chloride	serves	as	an	important	diagnostic	indicator	for	various	diseases,	it	can	be	tested	for	in	serum,	sweat,	urine,	and	feces.	Serum	and	urine	chloride	concentrations	are	used	in	the	diagnosis	of	acid-base	and	osmolar	disorders	and	used	in	formulas	like
the	anion	gap,	strong	anion	gap,	strong	ion	difference,	and	chloride/sodium	ratio.	Sweat	chloride	concentration	is	used	in	the	diagnosis	of	cystic	fibrosis	when	it	is	above	60	mmol/L.[54]	Iron	Iron	is	tested	via	serum-based	indicators	of	iron	status,	such	as	hemoglobin,	plasma	ferritin,	and	plasma	transferrin	saturation.	Hemoglobin	is	routinely	measured
to	indicate	anemia	but	is	not	specific	for	iron.	Plasma	ferritin	is	the	gold	standard	of	iron	status	because	it	is	the	most	specific	indicator	of	iron	stores.	A	plasma	ferritin	concentration	of	less	than	20	ng/L	indicates	iron	deficiency.	High	plasma	ferritin	values	can	indicate	iron	overload.	Transferrin	saturation	indicates	the	ratio	of	iron	to	transferrin	to
reflect	transport	iron.	Transferrin	saturation	is	low-cost	but	shows	a	pronounced	diurnal	variation.[71]	Zinc	Zinc	status	testing	is	via	serum	zinc.	A	concentration	of	zinc	below	the	lower	value	of	the	reference	range	of	10	to	18	micromol/L	is	considered	a	deficiency.[72]	Copper	Copper	status	evaluation	is	via	serum	copper	or	serum	ceruloplasmin.	A
concentration	of	serum	copper	below	the	lower	value	of	the	reference	range	of	12	to	20	micromol/L	is	considered	a	deficiency.[72][45][72]	Iodine	Iodine	status	can	be	assessed	with	four	different	methods:	urinary	iodine	concentration,	goiter	rate,	serum	TSH,	and	serum	Tg.	Urinary	iodine,	serum	Tg,	and	goiter	rate	are	complementary	tests	given
urinary	iodine	are	sensitive	to	recent	iodine	intake	in	Day	matter,	serum	TG	shows	an	intermediate	response	in	a	few	weeks	or	months	and	changes	in	goiter	rates	reflect	iodine	feeding	in	a	few	months	or	years.	TSH	may	be	used	to	evaluate	iodine	status	which	is	reflected	on	the	circulating	thyroid	hormone	level	but	Ã	is	a	relatively	insensitive
indicator	of	iodine	status	in	adults.	However,	TSH	Ã	is	a	sensitive	indicator	of	iodine	status	in	newborns.	[46]	Selenium	selenium	status	is	tested	by	serum	selenium.	A	concentration	of	selenium	below	the	lower	value	of	the	reference	range	of	0.75	to	1.85	micromole/L	Ã	is	considered	a	deficiency.	[72]	Carbohydrates	â​​â​​diabetes	refers	to	a	group	of
metabolic	diseases	of	disordered	glucose	metabolism.	Diabetes	Ã	is	characterized	by	hyperglycaemia	or	high	blood	sugar	and	premature	vascular	disease.	Symptoms	of	diabetes-related	hyperglycaemia	include	polydipsia,	polyuria,	weight	loss,	polyphagia,	and	blurred	vision.	Acute	and	life-threatening	complications	of	uncontrolled	diabetes	include
hyperglycaemia	with	diabetic	ketoacidosis	or	non-ketotic	hyperosmolar	syndrome.	Long-term	complications	of	uncontrolled	diabetes	include	macrovascular	and	microvascular	complications	leading	to	vision	loss,	renal	failure,	neuropathy	and	cardiovascular	disease.	There	are	three	types	of	diabetes:	type	1,	type	2	and	gestational.	Type	1	diabetes
occurs	in	5-10%	and	Ã	is	characterized	by	absolute	insulin	deficiency	and	pancreatic	beta	cell	destruction.	Insulin	Ã	is	a	hormone	produced	by	pancreatic	beta	cells	that	stimulate	the	absorption	of	blood	sugar	by	the	cells.	Insulin	therapy	Ã	is	needed	to	treat	type	1	diabetes.	Type	2	diabetes	occurs	in	90	to	95%	of	cases	and	Ã	is	characterized	by	insulin
resistance	and	function		beta-cell	impairment.	In	some	individuals	with	type	2,	the	blood	sugar	control	can	be	managed	with	lifestyle	changes	such	as	diet,	weight	reduction	and	exercise	and/or	drugs	to	lower	oral	glucose.	However,	some	individuals	may	need	insulin	therapy.	Gestational	diabetes	occurs	in	9%	9%	during	the	second	or	third	trimester
of	pregnancy.	Glucose	tolerance	usually	returns	to	normal	after	delivery,	but	this	increases	the	risk	of	type	2	diabetes	later	in	life.[73]Protein	Protein-energy	malnutrition	is	a	problem	for	children	in	developing	and	developed	countries	around	the	world	and	contributes	to	acute	and	chronic	childhood	disease.	In	cases	of	extreme	protein-energy
malnutrition,	marasmus	and	kwashiorkor	are	the	two	major	clinical	syndromes	observed.	The	marasma	Ã	³	piÃ¹	common	and	Ã	is	characterized	by	muscle	wasting	and	depletion	of	subcutaneous	fat	stores	without	edema	due	to	deprivation	of	calories	and	nutrients.	In	addition,	there	is	poor	growth,	poor	disease	resistance,	slowed	metabolism	and
impaired	brain	development.	CiÃ²	usually	occurs	in	children	of	etÃ		less	than	5	years	because	of	their	increased	calorie	needs.	Kwashiorkor	Ã	is	characterized	by	normal	weight	with	edema,	poor	growth,	low	albumin	in	the	blood,	poor	resistance	to	disease	and	apathy	resulting	from	a	diet	with	adequate	calorie	intake	but	inadequate	proteins.	CiÃ²
commonly	occurs	in	older	infants¹	or	young	children	who	are	displaced	from	breast-feeding	due	to	the	birth	of	a	younger	sibling	and	have	to	wean	rapidly	but	are	unable	to	increase	their	protein	intake	sufficiently[74].	Lipids	Lipids	in	abnormal	concentrations	attract	​	clinical	​.	Abnormal	lipid	levels	may	occur	due	to	abnormalities	in	the	synthesis,
degradation	and	transport	of	lipoprotein	particles.	​​hyperlipidaemia	Ã	is	defined	as	high	levels	of	lipids	or	lipoproteins	in	the	blood.	Hyperlipidaemia	Ã	is	very	clinically	relevant	due	to	its	association	with	an	increased	risk	of	atherosclerotic	cardiovascular	disease.	Other	clinical	manifestations	of	hyperlipidaemia	include	ischaemic	vascular	disease,
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,etappulivs	inoizan	ellen	,etnemlauttA	.irebireb	atamaihc	aittalam	anu	emoc	atuicsonoc	etnemacirots	¨Ã	animait	id	aznerac	aL	It	occurs	due	to	the	role	â	€	Plpã	¢	â	Â	™	S	as	a	Co	-Factor	in	the	first	phase	of	the	biosynthesis	of	the	heme.	[9]	The	deficiency	of	vitamin	B7	(biotin)	is	rare	but	can	occur	in	in	yltnerruc	si	ycneicifed	C	nimatiV	.yvrucs	sa
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nitoib	fo	smotpmyS	.esadinitoib	emyzne	eht	ni	stcefed	citeneg	htiw	elpoep	ni	rucco	osla	tI	.noitprosba	nitoib	stibihni	hcihw	,nidiva	nietorp	eht	ot	eud	sgge	war	tsegni	ohw	elpoep	ni	rucco	nac	ycneicifed	nitoiB	and	observed	only	in	malnutrity	populations	with	chronic	conditions,	poor	diet,	malabsorption	or	dependence	on	substances.	The	symptoms	of
vitamin	C	deficiency	include	gingival	inflammation,	fatigue,	petecchie,	bruises	and	pain	in	the	joints.	[10]	[65]	The	deficiency	of	vitamin	A	(retinol)	affects	20-40	million	children	worldwide	in	regions	with	low-fat	diets	and	vegetable-based	and	protein-caloric	malnutrition.	Vitamin	deficiency	due	to	its	role	in	the	immune	system	due	to	more	commonly
death	that	ceases	in	children	in	high	risk	regions.	The	deficiency	of	vitamin	by	also	cause	an	increased	risk	of	respiratory	and	diarrheal	infections,	a	decrease	in	the	growth	rate,	a	slow	bone	development	and	a	decrease	in	survival	from	a	serious	disease	[59].	Vitamin	D	lack	of	vitamin	(cholecalciferol)	The	deficiency	of	vitamin	D	can	cause	rickets	and
osteomalacia	due	to	its	critical	role	in	bone	and	mineral	metabolism.	Rachitism	occurs	in	infants	and	children	due	to	the	lack	of	mineralization	of	the	bone.	The	symptoms	of	rickets	include	growth	delay	and	bowed	bones	of	the	legs.	Osteomalacia	occurs	in	adults;	Consequently,	inadequate	quantities	of	calcium	and	phosphate	cause	demineralization	of
the	bones.	Vitamin	D	can	have	extracurrent	effects	and	playing	a	role	in	cardiovascular	diseases,	autoimmune	diseases,	neurological	diseases,	cancer,	asthma	and	complications	of	pregnancy	[34].	The	deficiency	of	vitamin	E	(tocopherol)	is	very	rare,	but	it	can	occur	in	some	individuals.	The	symptoms	of	vitamin	deficiency	and	include	oxidative
damage	to	tissues,	give	cell	membranes,	neurological	anomalies	such	as	peripheral	neuropathy,	muscle	anomalies,	functional	such	as	ataxia	and	hemolytic	anemia.	The	deficiency	of	vitamin	and	occurs	more	commonly	in	premature	babies	with	a	very	low	birth	weight,	individuals	with	fat	malabsorption	disorders	such	as	CrohnÃ​	ÂÂ​s	disease	and	cystic
fibrosis,	and	in	those	who	have	a	rare	neurodegenerative	disease	called	ataxia	with	vitamin	E	deficiency	(AVED)	caused	by	mutations	in	the	gene	for	@@Â²-tocopherol	@@Â²-tocopherol	pmup	notorp	,sdicatna	,sciteruid	ekil	snoitacidem	dna	,msilohocla	,noitprosbalam	muisengam	,aehrraid	cinorhc	,ekatni	muisengam	etauqedani	cinorhc	ot	eud	rucco
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antibiotics.	The	symptoms	of	hypomagnesemia	are	non	-specific	and	include	muscle	weakness,	cramps,	spasms	and	tremors.	The	magnesium	toxicity,	or	hypermagnesemia,	can	occur	with	additional	magnesium,	especially	in	intestinal	or	renal	disease.	The	symptoms	of	hypermagnesemia	include	diarrhea,	nausea,	vomiting,	headache,	lethargy	and
washing.	At	high	serum	magnesium	concentrations,	cardiac	changes	and	electrocardiograms	may	occur,	as	well	as	coma,	respiratory	depression	and	cardiac	arrest.	[15]	[14]	The	deficiency	of	phosphorus	phosphorus,	or	hypofosphatemia,	is	relatively	rare	in	healthy	individuals.	However,	hypofosphatemia	can	occur	due	to	conditions	that	cause	a	shift
of	phosphorus	from	extracellular	fluid	to	intracellular	fluid,	a	reduced	intestinal	absorption	of	phosphorus	or	an	increase	in	the	renal	excretion	of	phosphorus.	Hypofosphemousness	can	also	occur	in	subjects	with	rare	genetic	disorders	that	reduce	renal	reabsorption	and	increase	the	excretion	of	phosphorus.	Hypo	-phosphatemia	can	appear
asymptomatic	until	serum	levels	reach
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