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Carbohydrates	are	digested	by	enzymes	from	the

What	enzymes	are	used	to	digest	carbohydrates.	What	enzymes	are	needed	to	digest	carbohydrates.	Carbohydrates	are	digested	chemically	by	enzymes	from	the.	What	enzymes	are	involved	in	the	digestion	of	carbohydrates.

Cellulose	polysaccharides	are	carbohydrate	polymers	made	up	of	tens	to	hundreds	to	several	thousand	monosaccharide	units.	All	common	polysaccharides	contain	glucose	as	a	monosaccharide	unit.	Polysaccharides	are	synthesized	by	plants,	animals	and	humans	to	be	preserved	for	food,	structural	or	metabolized	support	for	energy.	Cellulose:	the
main	component	in	rigid	cell	walls	in	plants	is	cellulose.	Cellulose	is	a	linear	polysaccharide	polymer	with	many	monosaccharide	units	of	glucose.	Acetal	connection	is	Beta	that	makes	it	different	from	starch.	This	particular	difference	in	acetal	links	determines	a	great	difference	in	digestibility	in	humans.	Humans	are	not	able	to	digest	cellulose
because	appropriate	enzymes	to	break	down	beta	acetal	connections	are	lacking.	(More	on	enzymatic	digestion	in	a	next	chapter.)	The	senseless	cellulose	is	the	fiber	that	helps	in	the	smooth	work	of	the	intestinal	tract.	Animals	such	as	cows,	horses,	sheep,	goats	and	termites	have	symbiotic	bacteria	in	the	intestinal	tract.	These	symbiotic	bacteria
possess	the	enzymes	necessary	to	digest	cellulose	in	the	GI	tract.	They	have	the	enzymes	required	for	cellulose	rupture	or	hydrolysis;	Animals	do	not,	even	termites,	have	the	correct	enzymes.	No	vertebrate	can	directly	digest	cellulose.	Although	we	cannot	digest	cellulose,	we	find	many	uses	for	this	by	including:	wood	for	construction;	paper	products;
cotton,	linen	and	rayon	for	clothes;	nitrocellulose	for	explosives;	Cellulose	acetate	for	film.	The	structure	of	cellulose	consists	of	long	polymer	chains	of	glucose	units	connected	by	a	beta	acetal	connection.	The	graphics	on	the	left	show	a	very	small	portion	of	a	cellulose	chain.	All	monomer	units	are	beta-d-glucose,	and	all	betane	acetalic	connections
connect	C	#1	of	a	glucose	to	c	#4	of	the	next	glucose.	Cellulose	-	Chime	in	new	window	Functional	acetal	group:	carbon	no.	1	is	called	anomalous	carbon	and	is	the	center	of	a	functional	acetal	group.	A	carbon	that	has	two	Ether	attachments	is	acetal.	The	beta	position	is	defined	as	the	ether's	oxygen	which	is	on	the	same	side	of	the	ring	as	the	c	#6.
in	the	structure	of	the	chair	this	results	in	a	horizontal	or	higher	projection.	This	is	the	same	definition	of	-oh	in	a	hemiacetal.	Open	hemiacetal	graphics	in	a	new	window	Compare	cellulose	and	starch	structures:	cellulose:	beta	glucose	is	the	monomer	cellulose	unit.	As	a	result	of	the	bond	angles	in	the	beta	acetal	connection,	cellulose	is	mostly	a
linear	chain.	Amido:	alpha	glucose	is	the	monomer	unit	in	starch.	As	a	result	of	the	bond	angles	in	the	acetal	alpha	connection,	starch-mylose	actually	forms	a	spiral	similar	to	a	spiral	spring.	Compare	starch	and	cellulose	-	Chime	in	new	fiber	window	in	the	diet:	dietary	fiber	is	the	component	in	food	not	decomposed	by	digestive	enzymes	and
secretions	of	the	gastrointestinal	tract.	This	fiber	includes	hemicellulose,	pectin,	gums,	mucillages,	cellulose,	(all	carbohydrates)	and	lignina,	the	only	non-carbohydrate	component	of	the	food	fiber.	High-fibre	diets	cause	greater	dimensions	of	feces	and	can	help	prevent	or	cure	constipation.	Cereal	fiber,	in	particular	the	bran,	is	more	effective	to
increase	the	size	of	the	feces	while	pectin	has	little	effect.	Lignina	can	be	ripped.	Fiber	can	protect	against	the	development	of	colon	cancer,	for	populations	that	consume	high	fiber	diets	have	a	low	incidence	of	this	disease.	The	slow	transit	time	(between	eating	and	eliminating)	associated	with	a	low	fiber	supply	would	allow	more	time	for
carcinogens	present	in	the	colon	to	start	cancer.	But	people	with	constituency	do	not	have	an	impactHigh	colon	cancer	compared	to	fast	eliminators,	so	the	role	of	fiber	in	colon	cancer	remains	unclear.	Dietary	fiber	can	limit	the	absorption	of	cholesterol	by	bilious	acids	binders.	High	fiber	diets	of	lower	fiber	of	serum	cholesterol	and	can	prevent
cardiovascular	disease.	Some	fibers,	such	as	pectin	and	laminated	oats,	are	more	effective	than	others,	such	as	wheat,	lowering	serum	cholesterol.	Dietetic	dietary	It	is	found	only	in	vegetable	foods	such	as	fruit,	vegetables,	walnuts	and	cereals.	Whole	bread	contains	more	white	bread	fibers	and	apples	contain	more	apple	juice	fibers,	which	shows
that	food	processing	generally	removes	fiber.	Adapted	by:	fiber	in	the	organic	diet	compound	that	consists	only	of	carbon,	hydrogen	and	lactose	oxygen	is	a	disaccharide	found	in	animal	milk.	It	consists	of	a	d-galactose	molecule	and	a	d-glucose	molecule	linked	by	a	beta-1-4	glycoside	bond.	A	carbohydrate	(/	ké'ë	rboë	rboinesëhaéªdreéªt	/)	is	a
biomolecule	consisting	of	carbon	atoms	(c),	hydrogen	(h)	and	oxygen	(o),	usually	with	a	ratio	of	hydrogen-oxygen	atoms	of	2	:	1	(as	in	water)	and	therefore	with	the	empirical	formula	cm	(H2O)	N	(where	m	can	or	cannot	be	different	from	n).	However,	not	all	carbohydrates	comply	with	this	precise	stoochiometric	definition	(for	example,	uronic	acids,
deossi-sugars	such	as	fucose),	nor	is	all	the	chemicals	that	comply	with	this	definition	automatically	classified	as	carbohydrates	(for	example	formaldehyde	e	acetic	acid).	The	term	is	more	common	in	biochemistry,	where	it	is	a	synonym	of	saccaride,	a	group	that	includes	sugars,	starch	and	cellulose.	Saccharides	are	divided	into	four	chemical	groups:
monosaccharides,	disaccharides,	oligosaccharides	and	polysaccharides.	Monosaccharides	and	disaccharides,	the	smallest	(lowest	molecular	weight)	carbohydrates,	are	commonly	suitable	as	sugars.	[1]	The	word	saccaride	derives	from	the	Greek	word	ïƒî¬îºï	‡	î	±	ï	ï¿î½	(sÃ¡kkharon),	which	means	"sugar".	[2]	While	the	scientific	nomenclature	of
carbohydrates	is	complex,	the	names	of	the	monosaccharides	and	disaccharides	end	very	often	in	the	suffix	-ose,	which	was	originally	taken	by	glucose,	from	the	ancient	Greek	Î³î	"Îμá¿|îºî¿ï,	(	GleÃ	»Kos,	â	€	œVino,	mustâ	€),	and	is	used	for	almost	all	sugars,	such	as	fructose	(fruit	sugar),	the	CARBOIDRATE	succeeds	carry	out	numerous	roles	in	living
organisms.	Polysaccharides	serve	for	energy	storage	(eg	starch	and	glycogen)	and	as	structural	components	(eg	cellulose	in	plants	and	chitin	in	arthropods).	The	5-carbon	monosaccharide	ribosine	is	an	important	component	of	coenzyme	(eg	ATP,	FAD	and	NAD)	and	the	spine	of	the	genetic	molecule	known	as	RNA.	Related	deoxyxiriboso	is	a
component	of	DNA.	Saccharides	and	their	derivatives	include	many	other	important	biomolecules	that	carry	out	key	roles	in	the	immune	system,	fertilization,	pathogenesis	prevention,	blood	coagulation	and	development.	[3]	Carbohydrates	are	central	to	nutrition	and	are	found	in	a	wide	range	of	natural	and	processed	foods.	The	starch	is	a
polysaccharide.	It	is	plentiful	in	cereals	(wheat,	corn,	rice),	potatoes	and	food	based	on	cereal	flour,	such	as	bread,	pizza	or	pasta.	Sugars	appear	in	the	human	diet	mainly	as	table	sugar	(sucrose,	extracted	from	sugar	beet	or	sugar	beet),	lactose	(flooding	in	milk),	glucose	and	fructose,	both	that	naturally	occur	in	honey,	many	fruits	and	some
vegetables	.	Table	sugar,	milk	or	honey	are	often	added	to	drinks	and	many	prepared	foods	such	as	jam,	biscuits	and	cakes.	The	cellulose,	a	polysaccharide	that	is	found	in	the	cell	walls	of	all	plants,	is	one	of	the	main	components	of	insoluble	food	fiber.	Although	it	is	not	digestible,	insoluble	dietary	fiber	helps	maintain	a	healthy	digestive	system	[4]
Easing	Defecation.	Other	polysaccharides	contained	food	fiber	includes	durable	and	inulin	starch,	which	feed	some	bacteria	in	the	large	intestine	microbiota,	and	are	metabolized	by	these	bacteria	to	produce	short-chain	fatty	acids.	[5]	[6]	Terminology	in	scientific	literature,	the	term	"carbohydrate"	has	many	synonyms,	such	as	"sugar"	(in	a	broad
sense),	"saccaride",	"OSE",	[2]	"glucide",	[7]	"hydrate	from	or	"polyhydroxy	compounds	with	aldehyde	or	ketone".	Some	of	these	terms,	especially	"carbohydrate"	and	"sugar",	are	also	used	with	other	meanings.	In	food	science	and	in	many	informal	contexts,	the	term	"carbohydrate"	often	oftenfood	particolarmente	ricco	di	amido	di	carboidrati
complessi	(come	cereal,	pane	and	paste)	the	di	carboidrati	semplici,	come	lo	zucchero	(fondato	in	caramelle,	marmellate	and	dolci.)	spesso	nelle	liste	di	informazioni	nutrizionali,	come	il	database	nazionale	nutriente	odacarid	[8]	questo	include	composti	chimici	come	l'acido	acetico	o	lattico,	che	usually	non	sono	considerati	carboidrati.	esso
comprende	anche	Fibra	alimentare	che	è	un	carboidrati,	ma	che	non	contrisce	molto	nel	forma	di	energia	alimentare	(kilocalories,)	anche	se	è	spesso	inclusive	nel	calcolo	dell'energia	alimentare	totale	come	if	it	were	uno	zucchero.	nel	sense	stretto,	zucchero	viene	applicato	per	i	carboidrati	dolci	e	solubili,	molti	dei	quali	sono	uszati	nel	cibo.	struttura
in	precedenza	il	name	carboidrato	è	stato	uszato	in	chimica	per	qualsiasi	composite	con	la	formula	cm	(H2O)n.	a	Seguito	di	questa	definizione,	alcuni	chimici	considervano	formaldeide	(ch2o)	il	più	semplice	carboidrato,[9]	mentre	altri	sostenevano	che	il	titolo	per	la	glicolaldeide.[10]	oggi,	il	termine	è	generalmente	compreso	ensanel	della	biochimica,
che	esclude	composti	ad	esempio,	mentre	le	formule	di	cui	sopra	sembrano	catturare	i	carboidrati	comunemente	noti,	i	carboidrati	onnipresenti	e	abbondanti	spesso	Deviano	da	questo.	ad	esempio,	i	carboidrati	showno	spesso	gruppi	chimici	come:	N-acetyl	(ad	esempio	chitina,)	solfato	(ad	esempio	glicosaminoglicani,)	carbossilic	acid	(ad	esempio
acido	sialico)	and	modifiche	deossiche	(ad	esempio	fucosio	and	sialic	acid)	i	saccaridi	naturali	sleep	generally	costruiti	in	carboidrati	semplicicarati	un	tipico	monosaccaride	ha	la	struttura	H–(CHOH)x(C=O)–(CHOH)y–H,	cioè	un	aldeide	o	chetone	con	molti	gruppi	di	idrossile	aggiunti,	di	solito	uno	su	ogni	atomo	di	carbonio	che	non	fa	parte	del	gruppo
funzionale	alde	o	chetone.	esempi	di	monosaccaridi	sleep	glucosio,	fruttosio	and	glycerin.	tuttavia,	alcune	sostanze	biologiche	comunemente	chiamate	monosaccharides	non	si	conformano	a	questa	formula	(ad	esempio	gli	acidi	uronici	and	i	deossi-sugars	come	il	fucosio)	and	ci	sono	molte	sostanze	chimiche	che	si	conformano	a	questa	formula	ma	non
sono	considerti	monosaccaridi	(ad	esempio	ilppolo	i	monosaccaridi	podeno	essere	collegati	insieme	in	quelli	che	sono	chiamati	polisaccaridi	(o	oligosaccaridi)	in	una	grande	varietà	di	modi.	molti	carboidrati	contengono	una	o	più	unità	monosaccaride	modte	che	hanno	avuto	uno	o	più	gruppi	sostituiti	o	rimossi.	ad	esempio,	il	deoxyribose,	un
component	del	dna,	è	una	versione	modta	di	ribose;	il	chitin	è	composed	of	the	unità	ripetitive	di	glucosamina	N-acetil,	una	forma	di	glucosio	contenente	azoto.	divisioni	carboidrati	sono	aldeidi	poliidrossi,	chetoni,	alcoli,	acidi,	loro	semplici	derivati	and	loro	polimeri	con	legami	del	tipo	acetale.	essi	canno	essere	classification	secondo	il	loro	grado	di
polimerizzazione,	e	podeno	essere	suddivisi	inizialmente	in	tre	gruppi	principali,	vale	a	dire	zuccheri,	oligosaccaridi	and	polysaccaridi.	[12]	le	principali	classi	di	carboidrati	dietetici	(grado	di	polimerizzazione)	componenti	del	sottogruppo	zuccheri	(1–2)	monosaccaridi	glucosio,	galattosio,	fruttosio,	xilosi	disaccaridi	sucrosio,	lattosio,	maltosio,
isomaltulosa,	polioli	di	trealosi	sorbitocarni	Malto-oligosaccaridi	maltodestributi	altri	oligosaccaridi	raffinosio,	stachiosi,	frutto-oligosaccaridi	polisaccaridi	(>9)	amilosio	di	amilopectina,	amidi	non	modti	polisaccaridi	di	amido,	cellulosa,	emicellulosa,	pectine,	idrocolloidiMain	article:	D-glucose	monosaccharide	is	an	Aldoexose	with	the	formula	(CÃ,	Â	·
H2O)	6.	The	red	atoms	highlight	the	group	of	Aldehyde	and	the	blue	atoms	highlight	the	asymmetric	center	further	away	from	the	aldehyde;	Since	this	-Oh	is	on	the	right	of	the	Fischer	projection,	this	is	a	sugar	D.	The	monosaccharides	are	the	simpler	carbohydrates	as	they	cannot	be	hydrolyzed	with	smaller	carbohydrates.	They	are	aldehyders	or
ketones	with	two	or	more	hydroxyl	groups.	The	general	chemical	formula	of	an	unmodified	monofaride	is	(c	...	â	¢	H2O)	N,	literally	a	"carbon	hydrate".	The	monosaccharides	are	important	molecules	of	fuel	and	blocking	blocks	of	nucleic	acids.	The	smaller	monosaccharides,	so	n	=	3,	are	dihydrosezone	and	d-	and	l-glyceraldehydes.	Classification	of
monosaccharides	I	Î	±	and	Î²	Anometers	of	glucose.	Note	The	position	of	the	hydroxy	unit	(red	or	green)	on	the	anomeric	carbon	relative	to	the	Ch2OH	carbon	group	5:	have	absolute	identical	configurations	(R,	R	or	S,	s)	(Î	±)	or	absolute	configurations	opposite	(R,	SOS,	R	)	(Î²).	[13]	Monosaccharides	are	classified	according	to	three	different
characteristics:	the	positioning	of	its	carbonyl	group,	the	number	of	carbon	atoms	that	contains	and	its	chiral	manual.	If	the	bunker	group	is	an	aldehyde,	the	monosaccharide	is	an	aldose;	If	the	carbonyl	group	is	a	ketone,	the	monosaccharide	is	a	ketose.	The	monosaccharides	with	three	carbon	atoms	are	called	trioso,	those	with	four	are	called
tetrosis,	five	are	called	pentosi,	you	are	the	exasuti,	and	so	on.	[14]	These	two	classification	systems	are	often	combined.	For	example,	glucose	is	an	aldoexose	(a	six	carbon	aldehyde),	ribose	is	an	aldopentose	(a	five	carbon	aldehyde),	and	fructose	is	a	ketoexose	(a	ketone	of	six	carbon).	Each	carbon	atom	bearing	a	hydroxyl	group	(-oh),	with	the
exception	of	the	first	and	last	carbons,	are	asymmetrical,	making	them	stereo	centers	with	two	possible	configurations	each	(R	or	S).	Because	of	this	asymmetry,	a	number	of	isomers	can	exist	for	any	monosaccharide	formula.	Using	the	rule	of	Le	Bel-van't	Hoff,	the	Aldoexose	D-glucose,	for	example,	has	the	formula	(CÃ,	Â	·	H2O)	6,	of	which	four	of	its
six	carbar	atoms	are	stereogenic,	making	the	d-	Glucose	one	of	the	24	=	16	possible	stereisomers.	In	the	case	of	glyceraldehyde,	an	aldotrosate,	there	is	a	couple	of	possible	stereoisomers,	which	are	enantiomers	and	himps.	1,	3-dihydroxyacetone,	the	ketose	corresponding	to	the	Aldose	glyceraldehyde,	is	a	symmetrical	molecule	without	stereo
centers.	The	assignment	of	D	or	L	is	carried	out	according	to	the	orientation	of	asymmetrical	carbon	further	from	the	carbonal	group:	in	a	standard	fischer	projection	if	the	hydroxyl	group	is	on	the	right	the	molecule	is	a	sugar	D,	otherwise	it	is	a	sugar	L.	The	"D-"	and	"L-"	prefixes	should	not	be	confused	with	"D-"	or	"L-",	which	indicate	the	direction
that	the	sugar	rotates	the	polarized	light	floor.	This	use	of	"D-"	and	"L-"	is	no	longer	followed	in	carbohydrate	chemistry.	[15]	Isomerism	glucose	of	the	ring	straight	chain	can	exist	both	in	a	direct	chain	and	in	the	form	of	a	ring.	The	aldehyde	or	ketone	group	of	a	line	chain	monosaccharide	reacts	in	a	reversible	way	with	a	hydroxyl	group	on	a	different
carbon	atom	to	form	an	emiacal	or	emiketal,	forming	a	heterocyclic	ring	with	a	bridge	of	oxygen	between	two	carbon	atoms.	The	rings	with	five	and	six	atoms	are	called	forums	of	impressive	and	piransosis,	respectively	and	exist	in	balance	with	the	shape	of	the	direct	chain.	[16]	During	a	straight	chain	conversion	to	the	cyclical	form,	the	carbon	atom
containing	the	oxygen	of	the	carbonyle,	called	the	anomeric	carbon,	becomes	a	stereogenic	center	with	two	possible	configurations:	the	oxygen	atom	can	take	a	position	Above	or	under	the	ring	top	ring.	The	consequent	pair	of	stereoisomers	is	anometers.	In	the	anomer	α,	the	-oh	substitute	on	the	anomer	carbon	rests	on	the	opposite	side	(trans)	of
the	ring	from	the	lateral	branch	Ch2OH.	The	alternative	form,	in	which	the	ch2oh	ch2ohand	the	anomalous	hydroxyl	are	on	the	same	part	(cis)	of	the	ring	plane,	is	called	the	β	anomer.	Monosaccharides	are	the	main	source	of	fuel	for	metabolism,	being	used	both	as	a	source	of	energy	(glucose	is	the	most	important	in	nature)	and	in	biosynthesis.	When
monosaccharides	are	not	immediately	necessary	by	many	cells,	they	are	often	converted	into	more	space-efficient,	often	polysaccharides.	In	many	animals,	including	humans,	this	storage	module	is	glycogen,	especially	in	liver	and	muscle	cells.	In	plants,	starch	is	used	for	the	same	purpose.	The	most	abundant	carbohydrate,	cellulose,	is	a	structural
component	of	the	cellular	wall	of	plants	and	many	forms	of	algae.	Ribose	is	a	component	of	RNA.	Deoxyribose	is	a	DNA	component.	Lyxose	is	a	component	of	lyxoflavin	found	in	the	human	heart.	[17]	Ribulosis	and	xylulosis	occur	in	the	path	of	the	phosphate	of	the	pentose.	Galactose,	a	component	of	milk	sugar	lactose,	is	found	in	galactolides	in	the
membranes	of	vegetable	cells	and	glycoproteins	in	many	tissues.	Mannose	occurs	in	human	metabolism,	especially	in	the	glycosilation	of	certain	proteins.	Fruttosio,	or	fruit	sugar,	is	found	in	many	plants	and	humans,	is	metabolized	in	the	liver,	absorbed	directly	in	the	intestine	during	digestion,	and	found	in	seed.	Trehalose,	a	greater	sugar	of	insects,
is	quickly	hydrolyzed	in	two	glucose	molecules	to	support	continuous	flight.	The	sucrose,	also	known	as	table	sugar,	is	a	common	disaccharide.	It	consists	of	two	monosaccharides:	D-glucose	(left)	and	D-fruttosio	(right).	Main	article:	Disaccharide	Two	monosaccharides	are	called	disaccharides	and	these	are	the	simplest	polysaccharides.	Examples
include	sucrose	and	lactose.	They	consist	of	two	monosaccharide	units	linked	together	by	a	covalent	bond	known	as	a	glycosedic	bond	consisting	of	a	dehydration	reaction,	resulting	in	the	loss	of	a	hydrogen	atom	from	a	monosaccharide	and	a	hydroxyl	group	from	the	other.	The	unmodified	disaccharide	formula	is	C12H22O11.	Although	there	are
many	types	of	disaccharides,	a	handful	of	disaccharides	are	particularly	remarkable.	The	sucrose,	depicted	on	the	right,	is	the	most	abundant	disaccharide,	and	the	main	form	in	which	carbohydrates	are	transported	in	plants.	It	consists	of	a	D-glucose	molecule	and	a	D-fruttosio	molecule.	The	systematic	name	of	sucrose,	O-α-D-glucopyranosyl-(1→2)-D-
fructofuranoside,	indicates	four	things:	His	monosaccharides:	glucose	and	fructose	Their	ring	types:	glucose	is	a	pyranose	and	fructose	is	a	furanose	As	they	are	connected:	oxygen	on	carbon	number	1	(C1)	of	α-D-glucose	is	connected	to	the	C2	of	D-fruttosio.	The	suffix	-oside	indicates	that	the	anomalous	carbon	of	both	monosaccharides	participates	in
the	glycosidic	bond.	Lactose,	a	disaccharide	composed	of	a	D-galactose	molecule	and	a	D-glucose	molecule,	occurs	naturally	in	mammal	milk.	The	systematic	name	of	lactose	is	O-β-D-galactopyranosyl-(1→4)-D-glucopyranose.	Other	remarkable	disaccharides	include	maltose	(two	D-glucoses	connected	α-1,4)	and	cellobiose	(two	D-glucoses	connected
β-1,4).	Disaccharides	can	be	classified	in	two	types:	reduce	and	do	not	reduce	disaccharides.	If	the	functional	group	is	present	in	the	union	with	another	sugar	unit,	it	is	called	a	reducing	or	biosa	disaccharide.	Products	Nutrition	Grain:	Carbohydrate-rich	sources	consumed	in	food	yields	3,87	kilos	of	energy	per	gram	for	simple	sugars,[18]	and	3.57	to
4.12	kilos	per	gram	for	complex	carbohydrates	in	most	other	foods.	[19]	The	relatively	high	levels	of	carbohydrates	are	associated	with	processed	foods	or	refined	foods	made	by	plants,	including	sweets,	biscuits	and	candies,	table	sugar,	honey,	soft	drinks,	bread	andJams	and	fruit	products,	pasta	and	cereals	for	breakfast.	The	lower	quantities	of
carbohydrates	are	generally	associated	with	non-refined	foods,	including	beans,	tubers,	rice	and	non-refined	fruit	[Dubious	â	€	"discuss].	discuss].	The	lower	levels	of	carbohydrates,	even	if	the	milk	contains	a	high	percentage	of	lactose.	Organisms	generally	cannot	metabolize	all	types	of	carbohydrates	to	produce	energy.	Glucose	is	a	source	of	energy
almost	universal	and	accessible.	Many	organisms	also	have	the	capacity	to	metabolize	other	monosaccharides	and	disaccharides,	but	glucose	is	often	metabolized	before.	In	Escherichia	coli,	for	example,	the	Operone	Lac	will	express	enzymes	for	the	digestion	of	lactose	when	it	is	present,	but	if	both	lactose	that	glucose	there	are	the	opherone	Lac	is
repressed,	resulting	in	that	glucose	is	used	first	(	See	Diauxie).	Polysaccharides	are	also	common	energy	sources.	Many	organisms	can	easily	reduce	starches	into	glucose;	Most	organisms,	however,	cannot	metabolize	cellulose	or	other	polysaccharides	like	Chitina	and	Arabinoxylans.	These	types	of	carbohydrates	can	be	metabolized	by	some	bacteria
and	devices.	Ruminants	and	termites,	for	example,	use	microorganisms	to	process	cellulose.	Although	these	complex	carbohydrates	are	not	very	digestible,	they	represent	an	important	food	element	for	humans,	called	food	fiber.	Fiber	improves	digestion,	among	other	advantages.	[21]	The	Institute	of	Medicine	recommends	that	American	and
Canadian	adults	get	between	45	and	65%	of	food	energy	from	integral	carbohydrates.	[22]	The	Organization	for	Food	and	Agriculture	and	the	World	Health	Organization	jointly	recommend	that	dietary	national	guidelines	set	a	55-75%	target	of	total	energy	from	carbohydrates,	but	only	10%	directly	from	sugars	(their	term	for	simple	carbohydrates).
[23]	A	systematic	Cochrane	2017.	The	review	concluded	that	there	was	an	insufficient	test	to	support	the	affirmation	that	whole	wheat	diets	can	influence	cardiovascular	diseases.	[24]	Classification	nutritionists	often	refer	to	carbohydrates	as	simple	or	complex.	However,	the	exact	distinction	between	these	groups	can	be	ambiguous.	The	complex
carbohydrate	term	has	been	used	for	the	first	time	in	the	Senate	of	the	United	States	Select	Committee	on	Nutrition	and	Human	Needs	publication	of	dietary	objectives	for	the	United	States	(1977)	where	it	was	destined	to	distinguish	sugars	from	other	carbohydrates	(which	were	perceived	To	be	nutritionally	superior).	[25]	However,	the	relationship
has	put	"fruit,	vegetables	and	whole	grains"	in	the	complex	carbohydrate	column,	despite	the	fact	that	these	polysacrides.	This	confusion	persists	as	today	some	nutritionists	use	the	complex	carbohydrate	term	to	refer	to	any	type	of	digestible	saccharide	present	in	a	whole	food,	where	there	are	also	fibers,	vitamins	and	minerals	(unlike	processed
carbohydrates,	which	provide	energy	but	few	other	nutrients)	.	Standard	use,	however,	is	to	classify	chemically	carbohydrates:	simple	if	they	are	sugars	(monosaccharides	and	disaccharides)	and	complex	if	they	are	polysaccharides	(or	oligosaccharides).	[26]	In	any	case,	the	simple	and	complex	chemical	distinction	has	little	value	to	determine	the
nutritional	quality	of	carbohydrates.	[26]	Some	simple	carbohydrates	(for	example	fructose)	quickly	raise	glucose	in	the	blood,	while	some	complex	carbohydrates	(starch)	slowly	increase	blood	sugar.	Digestion	speed	is	determined	by	a	variety	of	factors,	including	which	other	nutrients	are	consumed	with	carbohydrates,	such	as	food	is	prepared,
individual	differences	in	metabolism	and	carbohydrate	chemistry.	[27]	Carbohydrates	are	sometimes	divided	into	"available	carbohydrates",	which	are	absorbed	in	the	small	intestine	and	"carbohydrates	not	available",	which	pass	to	the	great	intestine,	where	they	are	subject	to	fermentation	from	the	gastrointestinal	microbiota.	[28]	Dietary	USDA
Guide	for	Americans	2010	require	moderate-high-carbohydrate	consumption	from	a	balanced	diet	that	includes	six	portions	of	wheat	food	every	day,	at	least	half	from	whole	wheat	sources	and	the	rest	from	enriched.	[29]	The	glycemic	index	(GI)	and	the	glycemic	load	concepts	have	been	developed	to	characterize	the	food	behavior	during	during
digestion.	Carbohydrate-rich	foods	are	classified	according	to	the	speed	and	size	of	their	effect	on	blood	glucose	levels.	The	glycemic	index	is	a	measure	of	how	food	glucose	is	rapidly	absorbed,	while	the	glycemic	load	is	a	measure	of	total	glucose	absorbed	in	foods.	The	Insulin	Index	is	a	similar	and	more	recent	method	of	classification	that	classifies
foods	based	on	their	effects	on	blood	insulin	levels,	which	are	caused	by	glucose	(or	starch)	and	some	amino	acids	in	food.	Health	effects	of	dietary	carbohydrate	restriction	Main	article:	Low-carbohydrate	diet	Low-carbohydrate	diet	can	lose	health	benefits	-	as	an	increase	in	in	intake	of	food	fibers	"	offered	by	high	quality	carbohydrates	found	in
pulses	and	pulses,	whole	grains,	fruit	and	vegetables.	[30]	[31]	The	disadvantages	of	the	diet	could	include	alitosis,	headache	and	constipation,	and	in	general	the	potential	negative	effects	of	carbohydrate	restrictive	diets	are	sub-researched,	especially	for	possible	risks	of	osteoporosis	and	cancer	incidence.	[32]	Carbohydrate-based	diets	can	be
effective	as	low	fat	diets	in	helping	to	achieve	short-term	weight	loss	when	reducing	overall	calorie	intake.	[33]	An	endocrine	company's	scientific	statement	said	that	"when	calorie	intake	is	kept	constantly	[...]	the	accumulation	of	body	fat	does	not	seem	to	be	influenced	also	very	pronounced	changes	in	the	amount	of	fat	vs	carbohydrate	in	the	diet."
[33]	In	the	long	term,	effective	weight	loss	or	maintenance	depends	on	the	caloric	restriction,	[33]	not	the	relationship	between	macronutrients	in	a	diet	[34].	The	reasoning	of	the	diet	claims	that	carbohydrates	cause	an	undetracted	accumulation	of	fat	by	increasing	blood	insulin	levels,	and	that	low-carbohydrate	diets	have	a	"	metabolic	advantage",
is	not	supported	by	clinical	trials	[33]	[33].	Moreover,	it	is	not	clear	how	low-carbohydrate	diet	affects	cardiovascular	health,	although	two	reviews	have	shown	that	carbohydrate	restriction	can	improve	lipid	markers	of	the	risk	of	cardiovascular	disease.	[36]	[37]	Carbohydrate	diets	are	no	longer	effective	than	a	traditional	healthy	diet	in	the
prevention	of	the	beginning	of	type	2	diabetes,	but	for	people	with	type	2	diabetes,	they	are	a	feasible	option	to	lose	weight	or	help	with	glycemic	control	[38]	[39].	[38]	[39]	[40]	There	is	limited	evidence	to	support	the	routine	use	of	low-carbohydrate	diet	in	the	management	of	type	1	diabetes.	[41]	The	American	Diabetes	Association	recommends	that
people	with	diabetes	should	adopt	a	generally	healthy	diet,	rather	than	a	diet	focused	on	carbohydrates	or	other	macronutrients.	[40]	An	extreme	form	of	low-carbohydrate	diet	-	the	ketogenic	diet	-	is	founded	as	a	medical	diet	for	the	treatment	of	epilepsy	[42].	Through	the	approval	of	celebrities	during	the	beginning	of	the	21st	century,	it	became	a
fashion	diet	as	a	means	of	weight	loss,	but	with	risks	of	unwanted	side	effects,	such	as	low	energy	levels	and	increased	hunger,	insomnia,	nausea	and	gastrointestinal	discomfort	[42].	The	British	DietEtic	Association	appointed	one	of	the	"Top	5	worst	celebrity	diets	to	avoid	in	2018".	[42]	Metabolism	Main	article:	Carbohydrate	metabolism
Carbohydrate	metabolism	Metabolism	is	the	series	of	biochemical	processes	responsible	for	the	formation,	breakage	and	interconsion	of	carbohydrates	in	living	organisms.	The	most	important	carbohydrate	is	glucose,	a	simple	sugar	(monosaccaride)	that	is	metabolized	by	almost	all	known	organisms.	Glucose	and	othersThey	are	part	of	a	wide	variety
of	metabolic	paths	through	species:	plants	synthesize	carbohydrates	from	carbon	dioxide	and	photosynthesis	water	that	preserve	energy	absorbed	internally,	often	in	the	form	of	starch	or	lipids.	The	plant	components	are	consumed	by	animals	and	mushrooms	and	used	as	a	fuel	for	cellular	respiration.	The	oxidation	of	a	gram	of	carbohydrates
produces	about	16	kj	(4	kcal)	of	energy,	while	the	oxidation	of	a	lipid	gram	produces	about	38	kj	(9	kcal).	The	human	body	shops	between	300	and	500	g	of	carbohydrates	depending	on	body	weight,	with	skeletal	skeletal	muscle	a	una	grande	porzione	di	stoccaggio.	[43]	L'energia	ottenuta	dal	metabolism	(ad	esempio,	l'ossidazione	del	glucosio)	viene
solitamente	immagazzinata	temporanemente	all'interno	delle	cellule	sotto	forma	di	ATP.	[44]	Atto	in	grado	di	respirazione	anaerobica	and	aerobica	metabolizzare	glucosio	and	ossigeno	(aerobic)	per	rilasciare	energy,	con	anidride	carbonica	and	acqua	come	sottoprodotti.	Catabolism	Catabolism	è	la	reazione	metabolica	che	le	cellule	subiscono	per
abbattere	molecole	più	grandi,	stratre	energia.	Ci	sono	due	principali	vie	metaboliche	del	catabolismo	monosaccaride:	glicolisi	and	citric	acid	cycle.	In	glicolisi,	oligo-	and	polysaccaridi	sleep	colti	prima	a	monosaccaridi	più	piccoli	da	enzimi	chiamati	glicoside	idrolanti.	Le	unità	monosaccaride	canno	poi	entere	nel	catabolismo	monosaccaride.	An
investment	2	ATP	è	richiesto	nei	primi	passi	di	glicolisi	a	phosphoilato	Glucosio	a	Glucosio	6-Phosphate	(G6P)	and	Fructose	6-Phosphate	(F6P)	a	Fructose	1,6-bifosphate	(FBP),	spingendo	così	la	rezione	in	avanti	irreversibilmente.	[43]	In	alcuni	casi,	come	per	gli	esseri	umni,	non	tutti	i	tipi	di	carboidrati	sono	uszabili	come	gli	enzimi	digestivi	and
metabolici	necessari	non	sono	presenti.	La	chimica	del	carboidrato	è	un	branch	grande	ed	economically	important	della	chimica	organica.	Alcune	delle	principali	reazioni	organiche	che	coinvolgono	i	carboidrati	sono:	Carboidrato	acetalizzazione	reazione	Cyanohydrin	Lobry	from	Bruyn-Van	Ekenstein	trasformazione	Amateuri	riarranging	Nef	rezione
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