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Starch	digestion	starts	in	the

Why	can't	I	digest	starch?	Is	starch	difficult	to	digest?	What	are	the	products	of	starch	digestion?	How	long	does	it	take	to	digest	starch?	What	molecules	are	used	to	digest	starch?	How	food	is	digested	in	the	mouth?	Does	saliva	turn	starch	into	sugar?	How	does	starch	affect	the	body?	What	is	the	function	of	starch?	Remember,	starch	is	a	chain	of
glucose,	strung	together	and	then	stacked	and	branched.	Starch	breaks	down	to	shorter	glucose	chains.	This	process	starts	in	the	mouth	with	salivary	amylase.	The	process	slows	in	the	stomach	and	then	goes	into	overdrive	in	the	small	intestines.Click	to	see	full	answer	Accordingly,	where	does	starch	digestion	begin?The	digestion	of	carbohydrates
begins	in	the	mouth.	The	salivary	enzyme	amylase	begins	the	breakdown	of	food	starches	into	maltose,	a	disaccharide.	As	the	bolus	of	food	travels	through	the	esophagus	to	the	stomach,	no	significant	digestion	of	carbohydrates	takes	place.Secondly,	where	does	carbohydrate	digestion	occur?	Digestion	of	Carbohydrates	Digestion	of	starches	into
glucose	molecules	starts	in	the	mouth,	but	primarily	takes	place	in	the	small	intestine	by	the	action	of	specific	enzymes	secreted	from	the	pancreas	(e.g.	α-amylase	and	α-glucosidase).	Herein,	where	does	protein	digestion	occur?	Protein	digestion	occurs	in	the	stomach	and	duodenum	in	which	3	main	enzymes,	pepsin	secreted	by	the	stomach	and
trypsin	and	chymotrypsin	secreted	by	the	pancreas,	break	down	food	proteins	into	polypeptides	that	are	then	broken	down	by	various	exopeptidases	and	dipeptidases	into	amino	acids.What	are	the	products	of	starch	digestion?The	digestion	of	starch	begins	with	salivary	amylase,	but	this	activity	is	much	less	important	than	that	of	pancreatic	amylase
in	the	small	intestine.	Amylase	hydrolyzes	starch,	with	the	primary	end	products	being	maltose,	maltotriose,	and	a	-dextrins,	although	some	glucose	is	also	produced.	Try	our	Mini	CourseMaster	Important	Topics	in	7	DaysLearn	from	IITians,	NITians,	Doctors	&	Academic	ExpertsDedicated	counsellor	for	each	studentDetailed	Performance
Evaluationview	all	courses	By	Sandi	Busch	Updated	April	25,	2018	Sure,	you	may	have	heard	that	carbs	are	your	body's	preferred	source	of	energy	(and	the	sole	source	of	energy	for	your	brain),	while	fats	provide	tons	of	fuel.	But	how	do	you	get	from	that	plate	of	creamy	whole-grain	pasta	or	that	bahn	mi	rice	bowl	to	energy?	Through	a	digestive
process	that	takes	place	in	your	mouth	and	continues	throughout	your	digestive	tract.	Various	enzymes	throughout	the	digestive	tract	do	the	heavy	work	when	it	comes	to	breaking	down	foods,	but	they're	not	effective	on	large	particles	of	food.	For	this	reason,	chewing	is	the	first	step	toward	the	healthy	digestion	of	lipids	and	starches.	The
mechanical	process	of	breaking	food	into	smaller	pieces	enables	enzymes	to	do	their	jobs	and	also	makes	it	easier	for	the	stomach	to	churn	the	food	into	a	semifluid	mass.	Starches	are	complex	carbohydrates	made	from	many	molecules	of	sugar	connected	together.	They	must	be	digested	into	individual	sugar	molecules	before	they	can	be	absorbed
into	your	bloodstream.	Their	chemical	digestion	begins	in	your	mouth.	Saliva	contains	an	enzyme	called	amylase,	which	begins	the	process	by	breaking	bonds	that	hold	the	sugars	together.	This	is	only	the	first	step	because	starches	aren’t	completely	broken	into	simple	sugars	until	they	reach	your	small	intestine,	where	amylase	secreted	from	the
pancreas	finishes	the	job.	Then	they’re	absorbed	through	the	intestine	wall	and	head	straight	to	your	bloodstream.	Lipids,	or	fats,	are	not	digested	by	enzymes	until	they	enter	the	small	intestine.	Here,	the	liver	secretes	bile,	which	emulsifies	them	into	smaller	droplets,	while	the	pancreas	secretes	the	enzyme	lipase.	Lipase	breaks	lipids	down	into
their	constituent	molecules:	fatty	acids	and	monoglycerides.	Because	lipids	aren’t	soluble	in	water	they	must	go	through	a	few	extra	steps	before	they	can	enter	your	bloodstream.	In	the	lining	of	the	small	intestine,	they're	packaged	together	with	proteins	to	create	structures	called	lipoproteins.	The	lipoproteins	carry	fats	through	your	blood.	Lipids
are	packaged	into	several	different	types	of	lipoproteins.	The	roles	filled	by	each	type	explains	how	you	can	have	good	and	bad	cholesterol.	Low-density	lipoproteins	stay	circulating	in	your	bloodstream	as	they	carry	cholesterol	and	other	lipids	to	cells	that	need	essential	fats.	As	these	LDLs	circulate,	they’re	responsible	for	the	cholesterol	that	sticks	to
artery	walls,	so	they’re	the	so-called	bad	cholesterol.	Another	type	called	high-density	lipoprotein	is	considered	to	be	good	cholesterol	because	HDL	carries	cholesterol	back	to	the	liver	for	disposal.	Imagine	taking	a	bite	of	pizza.	It	tastes	amazing,	but	it's	also	full	of	fuel	for	your	body,	much	of	it	in	the	form	of	carbohydrates.	What	types	of
carbohydrates	would	you	find	in	that	bite?	Lactose	from	the	cheese	Sucrose,	glucose,	and	fructose	from	the	naturally-occurring	sugars	in	the	tomatoes,	as	well	as	sugar	that	may	have	been	added	to	the	sauce	Starch	in	the	flour	used	to	make	the	crust	Fiber	in	the	flour,	tomatoes,	and	basil.	In	order	to	use	these	food	carbohydrates	in	your	body,	you
first	need	to	digest	them.	Last	week,	we	explored	the	gastrointestinal	system	and	the	basic	process	of	digestion.	Now	that	you	know	about	the	different	types	of	carbohydrates,	we'll	take	a	closer	look	at	how	these	molecules	are	digested	as	they	travel	through	the	GI	system.	In	the	image	below,	follow	the	numbers	to	see	what	happens	to
carbohydrates	at	each	site	of	digestion.	Fig.	4.1.	The	digestive	system	1	-	Mouth	or	Oral	Cavity	As	you	chew	your	bite	of	pizza,	you're	using	mechanical	digestion	to	begin	to	break	it	into	smaller	pieces	and	mix	it	with	saliva,	produced	by	several	salivary	glands	in	the	oral	cavity.	Some	enzymatic	digestion	of	starch	occurs	in	the	mouth,	due	to	the	action
of	the	enzyme	salivary	amylase.	This	enzyme	starts	to	break	the	long	glucose	chains	of	starch	into	shorter	chains,	some	as	small	as	maltose.	(The	other	carbohydrates	in	the	bread	don't	undergo	any	enzymatic	digestion	in	the	mouth.)	Fig.	4.2.	The	enzyme	salivary	amylase	breaks	starch	into	smaller	polysaccharides	and	maltose.	2	-	Stomach	The	low
pH	in	the	stomach	inactivates	salivary	amylase,	so	it	no	longer	works	once	it	arrives	at	the	stomach.	Although	there's	more	mechanical	digestion	in	the	stomach,	there's	little	chemical	digestion	of	carbohydrates	here.	3	-	Small	intestine	Most	carbohydrate	digestion	occurs	in	the	small	intestine,	thanks	to	a	suite	of	enzymes.	Pancreatic	amylase	is
secreted	from	the	pancreas	into	the	small	intestine,	and	like	salivary	amylase,	it	breaks	starch	down	to	small	oligosaccharides	(containing	3	to	10	glucose	molecules)	and	maltose.	Fig.	4.3.	The	enzyme	pancreatic	amylase	breaks	starch	into	smaller	polysaccharides	and	maltose.	The	rest	of	the	work	of	carbohydrate	digestion	is	done	by	enzymes
produced	by	the	enterocytes,	the	cells	lining	the	small	intestine.	When	it	comes	to	digesting	your	slice	of	pizza,	these	enzymes	will	break	down	the	maltase	formed	in	the	process	of	starch	digestion,	the	lactose	from	the	cheese,	and	the	sucrose	present	in	the	sauce.	Maltose	is	digested	by	maltase,	forming	2	glucose	molecules	Lactose	is	digested	by
lactase,	forming	glucose	and	galactose	Sucrose	is	digested	by	sucrase,	forming	glucose	and	fructose	Fig.	4.4.	Action	of	the	enzymes	maltase,	lactase,	and	sucrase.	(Recall	that	if	a	person	is	lactose	intolerant,	they	don't	make	enough	lactase	enzyme	to	digest	lactose	adequately.	Therefore,	lactose	passes	to	the	large	intestine.	There	it	draws	water	in	by
osmosis	and	is	fermented	by	bacteria,	causing	symptoms	such	as	flatulence,	bloating,	and	diarrhea.)	By	the	end	of	this	process	of	enzymatic	digestion,	we're	left	with	three	monosaccharides:	glucose,	fructose,	and	galactose.	These	can	now	be	absorbed	across	the	enterocytes	of	the	small	intestine	and	into	the	bloodstream	to	be	transported	to	the	liver.
Digestion	and	absorption	of	carbohydrates	in	the	small	intestine	are	depicted	in	a	very	simplified	schematic	below.	(Remember	that	the	inner	wall	of	the	small	intestine	is	actually	composed	of	large	circular	folds,	lined	with	many	villi,	the	surface	of	which	are	made	up	of	microvilli.	All	of	this	gives	the	small	intestine	a	huge	surface	area	for	absorption.)
Fig.	4.5.	Digestion	and	absorption	of	carbohydrates	in	the	small	intestine.	Fructose	and	galactose	are	converted	to	glucose	in	the	liver.	Once	absorbed	carbohydrates	pass	through	the	liver,	glucose	is	the	main	form	of	carbohydrate	circulating	in	the	bloodstream.	4	-	Large	Intestine	or	Colon	Any	carbohydrates	that	weren't	digested	in	the	small
intestine	--	mainly	fiber	--	pass	into	the	large	intestine,	but	there's	no	enzymatic	digestion	of	these	carbohydrates	here.	Instead,	bacteria	living	in	the	large	intestine,	sometimes	called	our	gut	microbiota,	ferment	these	carbohydrates	to	feed	themselves.	Fermentation	causes	gas	production,	and	that's	why	we	may	experience	bloating	and	flatulence
after	a	particularly	fibrous	meal.	Fermentation	also	produces	short-chain	fatty	acids,	which	our	large	intestine	cells	can	use	as	an	energy	source.	Over	the	last	decade	or	so,	more	and	more	research	has	shown	that	our	gut	microbiota	are	incredibly	important	to	our	health,	playing	important	roles	in	the	function	of	our	immune	response,	nutrition,	and
risk	of	disease.	A	diet	high	in	whole	food	sources	of	fiber	helps	to	maintain	a	population	of	healthy	gut	microbes.	Summary	of	Carbohydrate	Digestion:	The	primary	goal	of	carbohydrate	digestion	is	to	break	polysaccharides	and	disaccharides	into	monosaccharides,	which	can	be	absorbed	into	the	bloodstream.				1.	After	eating,	nothing	needs	to	happen
in	the	digestive	tract	to	the	monosaccharides	in	a	food	like	grapes,	because	they	are	already	small	enough	to	be	absorbed	as	is.			2.	Disaccharides	in	that	grape	or	in	a	food	like	milk	are	broken	down	(enzymatically	digested)	in	the	digestive	tract	to	monosaccharides	(glucose,	galactose,	and	fructose).				3.	Starch	in	food	is	broken	down	(enzymatically
digested)	in	the	digestive	tract	to	glucose	molecules.			4.	Fiber	in	food	is	not	enzymatically	digested	in	the	digestive	tract,	because	humans	don't	have	enzymes	to	do	this.	However,	some	dietary	fiber	is	fermented	in	the	large	intestine	by	gut	microbes.	Table	4.1.	Summary	of	Enzymatic	Digestion	of	Carbohydrate	Macronutrients	in	Food	Is	this
Macronutrient	Enzymatically	Digested?	(enzyme	name)	What	Is	Absorbed	Into	the	Villi	After	Digestion?	Monosaccharides	Glucose	No	Glucose	Fructose	No	Fructose.	It	is	then	transported	to	the	liver	where	it	is	converted	to	glucose.	Galactose	No	Galactose.	It	is	then	transported	to	the	liver	where	it	is	converted	to	glucose.	Disaccharides	Maltose	Yes
(maltase)	Glucose	Sucrose	Yes	(sucrase)	Glucose,	Fructose	Lactose	Yes	(lactase)	Glucose,	Galactose	Polysaccharides	Starch	Yes	(amylase,	maltase)	Glucose	Fiber	No	(Humans	don't	have	the	digestive	enzymes	to	break	down	fiber,	but	some	is	fermented	by	gut	microbes	in	the	large	intestine.)	N/A	This	video	reviews	the	process	of	carbohydrate
digestion:	This	video	will	help	you	identify	carbohydrates	in	foods,	what	carbohydrates	need	to	be	enzymatically	digested,	and	what	is	absorbed:	Self	Check	References	Klein,	S.,	Cohn,	S.M.,	Alpers,	D.H.,	The	Alimentary	Tract	in	Nutrition,	In:	Modern	Nutrition	in	Health	and	Disease,	9th	Ed.,	Baltimore,	MD,	Lippincott	Williams	and	Wilkins,	1999
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