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Choose	whole	grains	instead	of	refined	grains.	Whole	grains	offer	a	complete	package	of	health	benefits,	unlike	refined	grains,	which	are	stripped	of	valuable	nutrients	in	the	refining	process.	All	whole	grain	kernels	contain	three	parts:	the	bran,	germ,	and	endosperm.	Each	section	houses	health-promoting	nutrients.	The	bran	is	the	fiber-rich	outer
layer	that	supplies	B	vitamins,	iron,	copper,	zinc,	magnesium,	antioxidants,	and	phytochemicals.	Phytochemicals	are	natural	chemical	compounds	in	plants	that	have	been	researched	for	their	role	in	disease	prevention.	The	germ	is	the	core	of	the	seed	where	growth	occurs;	it	is	rich	in	healthy	fats,	vitamin	E,	B	vitamins,	phytochemicals,	and
antioxidants.	The	endosperm	is	the	interior	layer	that	holds	carbohydrates,	protein,	and	small	amounts	of	some	B	vitamins	and	minerals.	These	components	have	various	effects	on	our	bodies:	Bran	and	fiber	slow	the	breakdown	of	starch	into	glucosethus	maintaining	a	steady	blood	sugar	rather	than	causing	sharp	spikes.	Fiber	helps	lower	cholesterol
as	well	as	move	waste	through	the	digestive	tract.	Fiber	may	also	help	prevent	the	formation	of	small	blood	clots	that	can	trigger	heart	attacks	or	strokes.	Phytochemicals	and	essential	minerals	such	as	magnesium,	selenium	and	copper	found	in	whole	grains	may	protect	against	some	cancers.	The	invention	of	industrialized	roller	mills	in	the	late	19th
century	changed	the	way	we	process	grains.	Milling	strips	away	the	bran	and	germ	and	leaves	only	the	soft,	easy-to-digest	endosperm.	Without	the	fibrous	bran,	the	grain	is	easier	to	chew.	The	germ	is	removed	because	of	its	fat	content,	which	can	limit	the	shelf	life	of	processed	wheat	products.	The	resulting	highly	processed	grains	are	much	lower	in
nutritional	quality.	Refining	wheat	creates	fluffy	flour	that	makes	light,	airy	breads	and	pastries,	but	the	process	strips	away	more	than	half	of	wheats	B	vitamins,	90	percent	of	the	vitamin	E,	and	virtually	all	of	the	fiber.	Although	some	nutrients	may	be	added	back	by	fortification,	other	health-promoting	components	of	whole	grains	such	as
phytochemicals	cannot	be	replaced.	A	growing	body	of	research	shows	that	choosing	whole	grains	and	other	less-processed,	higher-quality	sources	of	carbohydrates,	and	cutting	back	on	refined	grains,	improves	health	in	many	ways.	For	a	closer	look	at	carbohydrates,	check	out	ourCarbohydrate	Guide.	The	2015-2020	Dietary	Guidelines	for
Americans	recommends	eating	6	ounces	of	grain	foods	daily	(based	on	a	2000-calorie	diet)	and	getting	at	least	half	or	3	ounces	of	that	grain	intake	from	100%	whole	grains.	[1]However,	due	to	an	increasing	amount	of	research	showing	the	various	health	benefits	derived	from	whole	grains,	and	even	a	possible	detrimental	effect	when	eating	mostly
refined	grains,	it	is	recommended	to	choose	mostly	whole	grains	instead	of	refined	grains.	An	easy	way	to	tell	if	a	food	product	is	high	in	100%	whole	grains	is	to	make	sure	it	is	listed	first	or	second	in	the	ingredient	list.	Or	better	yet,	choose	unprocessed	whole	grains:	Be	careful	when	choosing	foods	labeled	as	whole	grains:	Whole	grain	doesnt
always	mean	healthy.	One	study	revealed	that	inconsistent	food	labeling	means	that	foods	identified	as	whole	grain	are	not	always	healthy.[2]	The	study	assessed	five	USDA	criteria	that	identify	whole	grains	in	a	food	product:	1)	any	whole	grain	as	the	first	ingredient,	2)	any	whole	grain	as	the	first	ingredient,	and	added	sugars	not	being	one	of	the
first	three	ingredients	in	the	ingredient	list,	3)	the	word	whole	before	any	grain	ingredient,	4)	a	carbohydrate-to-fiber	ratio	of	less	than	10:1,	and	5)	the	industry-sponsored	Whole	Grain	Stamp.The	Whole	Grain	Stamp	is	a	widely	used	marker	on	food	products.	The	stamp,	while	designed	to	steer	consumers	towards	healthy	whole	grains,	identified
products	with	more	fiber	and	less	sodium	and	trans	fat	but	that	were	higher	in	sugar	and	calories	than	whole	grain	foods	without	the	stamp.	The	other	three	USDA	criteriahad	mixed	results	in	identifying	healthier	whole	grain	products,	but	(criterion	4)	the	carbohydrate-to-fiber	ratio	of	less	than	10:1	proved	to	be	the	most	effective	measure	of
healthfulness.	However,	it	is	unclear	whether	this	ratio	is	more	predictive	of	chronic	disease	risk	than	other	measures	of	carbohydrate	qualitysuch	as	the	amount/type	of	fiber	or	overall	dietary	glycemic	index/load.	Foods	that	met	this	criterion	were	higher	in	fiber	and	less	likely	to	contain	trans	fats,	sodium,	and	sugar.	Because	calculating	the
carbohydrate-to-fiberratio	may	be	difficult	and	not	readily	available	for	a	consumer	reading	a	label,	the	study	suggests	that	labeling	guidelines	appearing	on	whole-grain	foods	should	be	improved.	Consumers	should	steer	towards	whole	grain	foods	that	are	high	in	fiber	and	that	have	few	ingredients	in	addition	to	whole	grain.	Moreover,	eating	whole
grains	in	theirwholeformssuch	as	brown	rice,	barley,	oats,	corn,	and	ryeare	healthy	choices	because	they	pack	in	the	nutritional	benefits	of	whole	grains	without	any	additional	ingredients.	As	researchers	have	begun	to	look	more	closely	at	carbohydrates	and	health,	they	are	learning	thatthe	quality	of	the	carbohydratesyou	eat	is	at	least	as	important
as	the	quantity.	Most	studies,	including	some	from	several	different	Harvard	teams,	show	a	connection	between	whole	grains	and	better	health.[3]	A	report	from	the	Iowa	Womens	Health	Study	linked	whole	grain	consumption	with	fewer	deaths	from	inflammatory	and	infectious	causes,	excluding	cardiac	and	cancer	causes.	Examples	are	rheumatoid
arthritis,	gout,	asthma,	ulcerative	colitis,	Crohns	disease,	and	neurodegenerative	diseases.	Compared	with	women	who	rarely	or	never	ate	whole-grain	foods,	those	who	had	at	least	two	or	more	servings	a	day	were	30%	less	likely	to	have	died	from	an	inflammation-related	condition	over	a	17-year	period.[4]	A	meta-analysis	combining	results	from
studies	conducted	in	the	U.S.,	the	United	Kingdom,	and	Scandinavian	countries	(which	included	health	information	from	over	786,000	individuals),	found	that	people	who	ate	70	grams/day	of	whole	grainscompared	with	those	who	ate	little	or	no	whole	grainshad	a	22%lower	risk	of	total	mortality,	a	23%	lower	risk	of	cardiovascular	disease	mortality,
and	a	20%	lower	risk	of	cancer	mortality.[5]	Cardiovascular	disease	Eating	whole	instead	of	refined	grains	substantially	lowers	total	cholesterol,	low-density	lipoprotein	(LDL,	or	bad)	cholesterol,	triglycerides,	and	insulin	levels.	In	the	Harvard-based	Nurses	Health	Study,	women	who	ate	2	to	3	servings	of	whole-grain	products	each	day	were	30%	less
likely	to	have	a	heart	attack	or	die	from	heart	disease	over	a	10-year	period	than	women	who	ate	less	than	1	serving	per	week.[6]	A	meta-analysis	of	seven	major	studies	showed	that	cardiovascular	disease	(heart	attack,	stroke,	or	the	need	for	a	procedure	to	bypass	or	open	a	clogged	artery)	was	21%	less	likely	in	people	who	ate	2.5	or	more	servings
of	whole-grain	foods	a	day	compared	with	those	who	ate	less	than	2	servings	a	week.	[7]	Type	2	diabetes	Replacing	refined	grains	with	whole	grains	and	eating	at	least	2	servings	of	whole	grains	daily	may	help	to	reduce	type	2	diabetes	risk.	The	fiber,	nutrients,	and	phytochemicals	in	whole	grains	may	improve	insulin	sensitivity	and	glucose
metabolism	and	slow	the	absorption	of	food,	preventing	blood	sugar	spikes.	[8]In	contrast,	refined	grains	tend	to	have	a	high	glycemic	index	and	glycemic	load	with	less	fiber	and	nutrients.	In	a	study	of	more	than	160,000	women	whose	health	and	dietary	habits	were	followed	for	up	to	18	years,	those	who	averaged	2	to	3	servings	of	whole	grains	a
day	were	30%	less	likely	to	have	developed	type	2	diabetes	than	those	who	rarely	ate	whole	grains.	[9]When	the	researchers	combined	these	results	with	those	of	several	other	large	studies,	they	found	that	eating	an	extra	2	servings	of	whole	grains	a	day	decreased	the	risk	of	type	2	diabetes	by	21%.	A	follow-up	to	that	study	including	men	and	women
from	the	Nurses	Health	Studies	I	and	II	and	the	Health	Professionals	Follow-Up	Study	found	that	swapping	white	rice	for	whole	grains	could	help	lower	diabetes	risk.	Those	who	ate	the	most	white	ricefive	or	more	servings	a	weekhad	a	17%	higher	risk	of	diabetes	than	those	who	ate	white	rice	less	than	one	time	a	month.	Those	who	ate	the	most
brown	ricetwo	or	more	servings	a	weekhad	an	11%	lower	risk	of	diabetes	than	those	who	rarely	ate	brown	rice.	Researchers	estimate	that	swapping	whole	grains	in	place	of	even	some	white	rice	could	lower	diabetes	risk	by	36%.	[10]	A	large	study	of	more	than	72,000	postmenopausal	women	without	diabetes	at	the	start	of	the	study	found	that	the
higher	the	intake	of	whole	grains,	the	greater	the	risk	reduction	of	type	2	diabetes.	A	43%	reduced	risk	was	found	in	women	eating	the	highest	amount	of	whole	grains	(2	or	more	servings	daily)	as	compared	with	those	who	ate	no	whole	grains.	[11]	Cancer	The	data	on	cancer	are	mixed,	with	some	studies	showing	a	protective	effect	of	whole	grains
and	others	showing	none.	[12,13]	A	large	five-year	study	among	nearly	500,000	men	and	women	suggests	that	eating	whole	grains,	but	not	dietary	fiber,	offers	modest	protection	against	colorectal	cancer.	[14,15]A	review	of	four	large	population	studies	also	showed	a	protective	effect	of	whole	grains	from	colorectal	cancer,	with	a	cumulative	risk
reduction	of	21%.[16]	Digestive	health	By	keeping	the	stool	soft	and	bulky,	the	fiber	in	whole	grains	helps	prevent	constipation,	a	common,	costly,	and	aggravating	problem.	It	also	helps	prevent	diverticular	disease	(diverticulosis)	by	decreasing	pressure	in	the	intestines.[17]	A	study	of	170,776	women	followed	for	more	than	26	years	looked	at	the
effect	of	different	dietary	fibers,	including	that	from	whole	grains,	on	Crohns	disease	and	ulcerative	colitis.	Though	a	reduced	risk	of	Crohns	disease	was	found	in	those	eating	high	intakes	of	fruit	fiber,	there	was	no	reduced	risk	of	either	disease	found	from	eating	whole	grains.[18]	Some	grains	contain	the	naturally-occurring	protein,	gluten.	While
gluten	can	cause	side	effects	in	certain	individuals,	such	as	those	with	celiac	disease,	most	people	can	and	have	eaten	gluten	most	of	their	liveswithout	any	adverse	reaction.	However,	negative	media	attention	on	wheat	and	gluten	has	caused	some	people	to	doubt	its	place	in	a	healthful	diet,	though	there	is	little	published	research	to	support	such
claims.	For	further	information	on	gluten	and	health,	see:	Gluten:	A	Benefit	or	Harm	to	the	Body?	U.S.	Department	of	Health	and	Human	Services	and	U.S.	Department	of	Agriculture.	2015	2020	Dietary	Guidelines	for	Americans.	8th	Edition.	December	2015.	Available	at	Mozaffarian	RS,	Lee	RM,	Kennedy	MA,	Ludwig	DS,	Mozaffarian	D,	Gortmaker
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GG,	et	al.	A	prospective	study	of	long-term	intake	of	dietary	fiber	and	risk	of	Crohns	disease	and	ulcerative	colitis.	Gastroenterology.	2013;145:970-7.	All	grains	start	life	as	whole	grains.	In	their	natural	state	growing	in	the	elds,	whole	grains	are	the	entire	seed	of	a	plant.	This	seed	(which	industry	calls	a	kernel)	is	made	up	of	three	key	edible	parts	the
bran,	the	germ,	and	the	endosperm	protected	by	an	inedible	husk	that	protects	the	kernel	from	assaults	by	sunlight,	pests,	water,	and	disease.	The	Bran	The	bran	is	the	multi-layered	outer	skin	of	the	edible	kernel.	It	contains	important	antioxidants,	B	vitamins	and	ber.	The	Germ	The	germ	is	the	embryo	which	has	the	potential	to	sprout	into	a	new
plant.	It	contains	many	B	vitamins,	some	protein,	minerals,	and	healthy	fats.	The	Endosperm	The	endosperm	is	the	germs	food	supply,	which	provides	essential	energy	to	the	young	plant	so	it	can	send	roots	down	for	water	and	nutrients,	and	send	sprouts	up	for	sunlights	photosynthesizing	power.	The	endosperm	is	by	far	the	largest	portion	of	the
kernel.	It	contains	starchy	carbohydrates,	proteins	and	small	amounts	of	vitamins	and	minerals.	Whole	Grains	are	Healthier	Whole	grains	contain	all	three	parts	of	the	kernel.	Rening	normally	removes	the	bran	and	the	germ,	leaving	only	the	endosperm.	Without	the	bran	and	germ,	about	25%	of	a	grains	protein	is	lost,	and	are	greatly	reduced	in	at
least	seventeen	key	nutrients.	Processors	add	back	some	vitamins	and	minerals	to	enrich	rened	grains,	so	rened	products	still	contribute	valuable	nutrients.	But	whole	grains	are	healthier,	providing	more	protein,	more	ber	and	many	important	vitamins	and	minerals.	Click	here	to	see	a	graphic	that	shows	whats	lost	when	wheat	is	rened,	and	the	little
bits	that	are	added	back	only	a	few	components,	and	not	in	their	original	proportions	when	grains	are	enriched.	Heres	another	graphic	for	rice,	that	shows	similar	dierences	between	whole	grain	(brown)	rice	and	white	(rened)	rice.Whole	grains	may	be	eaten	whole,	cracked,	split	or	ground.	They	can	be	milled	into	our	or	used	to	make	breads,	cereals
and	other	processed	foods.	If	a	food	label	states	that	the	package	contains	whole	grain,	the	whole	grain	part	of	the	food	inside	the	package	is	required	to	have	the	same	proportions	of	bran,	germ,	and	endosperm	as	the	harvested	kernel	does	before	it	is	processed.	Finding	Whole	Grains	Whole	grains	currently	make	up	far	less	than	half	of	all	grains	on
supermarket	shelves	(though	growing	every	day!).	At	a	time	when	health	professionals	urge	consumers	to	eat	at	least	half	of	their	grains	as	whole	grains,	our	Whole	Grain	Product	Finder	can	make	nding	whole	grains	a	snap.	Skip	to	content	All	grains	start	life	as	whole	grains.	In	their	natural	state	growing	in	the	elds,	whole	grains	are	the	entire	seed
of	a	plant.	This	seed	(which	industry	calls	a	kernel)	is	made	up	of	three	key	edible	parts	the	bran,	the	germ,	and	the	endosperm	protected	by	an	inedible	husk	that	protects	the	kernel	from	assaults	by	sunlight,	pests,	water,	and	disease.	The	Bran	The	bran	is	the	multi-layered	outer	skin	of	the	edible	kernel.	It	contains	important	antioxidants,	B	vitamins
and	ber.	The	Germ	The	germ	is	the	embryo	which	has	the	potential	to	sprout	into	a	new	plant.	It	contains	many	B	vitamins,	some	protein,	minerals,	and	healthy	fats.	The	Endosperm	The	endosperm	is	the	germs	food	supply,	which	provides	essential	energy	to	the	young	plant	so	it	can	send	roots	down	for	water	and	nutrients,	and	send	sprouts	up	for
sunlights	photosynthesizing	power.	The	endosperm	is	by	far	the	largest	portion	of	the	kernel.	It	contains	starchy	carbohydrates,	proteins	and	small	amounts	of	vitamins	and	minerals.	Whole	Grains	are	Healthier	Whole	grains	contain	all	three	parts	of	the	kernel.	Rening	normally	removes	the	bran	and	the	germ,	leaving	only	the	endosperm.	Without	the
bran	and	germ,	about	25%	of	a	grains	protein	is	lost,	and	are	greatly	reduced	in	at	least	seventeen	key	nutrients.	Processors	add	back	some	vitamins	and	minerals	to	enrich	rened	grains,	so	rened	products	still	contribute	valuable	nutrients.	But	whole	grains	are	healthier,	providing	more	protein,	more	ber	and	many	important	vitamins	and	minerals.
Click	here	to	see	a	graphic	that	shows	whats	lost	when	wheat	is	rened,	and	the	little	bits	that	are	added	back	only	a	few	components,	and	not	in	their	original	proportions	when	grains	are	enriched.	Heres	another	graphic	for	rice,	that	shows	similar	dierences	between	whole	grain	(brown)	rice	and	white	(rened)	rice.Whole	grains	may	be	eaten	whole,
cracked,	split	or	ground.	They	can	be	milled	into	our	or	used	to	make	breads,	cereals	and	other	processed	foods.	If	a	food	label	states	that	the	package	contains	whole	grain,	the	whole	grain	part	of	the	food	inside	the	package	is	required	to	have	the	same	proportions	of	bran,	germ,	and	endosperm	as	the	harvested	kernel	does	before	it	is	processed.
Finding	Whole	Grains	Whole	grains	currently	make	up	far	less	than	half	of	all	grains	on	supermarket	shelves	(though	growing	every	day!).	At	a	time	when	health	professionals	urge	consumers	to	eat	at	least	half	of	their	grains	as	whole	grains,	our	Whole	Grain	Product	Finder	can	make	nding	whole	grains	a	snap.All	grains	start	life	as	whole	grains.	In
their	natural	state	growing	in	the	elds,	whole	grains	are	the	entire	seed	of	a	plant.	This	seed	(which	industry	calls	a	kernel)	is	made	up	of	three	key	edible	parts	the	bran,	the	germ,	and	the	endosperm	protected	by	an	inedible	husk	that	protects	the	kernel	from	assaults	by	sunlight,	pests,	water,	and	disease.	The	Bran	The	bran	is	the	multi-layered	outer
skin	of	the	edible	kernel.	It	contains	important	antioxidants,	B	vitamins	and	ber.	The	Germ	The	germ	is	the	embryo	which	has	the	potential	to	sprout	into	a	new	plant.	It	contains	many	B	vitamins,	some	protein,	minerals,	and	healthy	fats.	The	Endosperm	The	endosperm	is	the	germs	food	supply,	which	provides	essential	energy	to	the	young	plant	so	it
can	send	roots	down	for	water	and	nutrients,	and	send	sprouts	up	for	sunlights	photosynthesizing	power.	The	endosperm	is	by	far	the	largest	portion	of	the	kernel.	It	contains	starchy	carbohydrates,	proteins	and	small	amounts	of	vitamins	and	minerals.	Whole	Grains	are	Healthier	Whole	grains	contain	all	three	parts	of	the	kernel.	Rening	normally
removes	the	bran	and	the	germ,	leaving	only	the	endosperm.	Without	the	bran	and	germ,	about	25%	of	a	grains	protein	is	lost,	and	are	greatly	reduced	in	at	least	seventeen	key	nutrients.	Processors	add	back	some	vitamins	and	minerals	to	enrich	rened	grains,	so	rened	products	still	contribute	valuable	nutrients.	But	whole	grains	are	healthier,
providing	more	protein,	more	ber	and	many	important	vitamins	and	minerals.	Click	here	to	see	a	graphic	that	shows	whats	lost	when	wheat	is	rened,	and	the	little	bits	that	are	added	back	only	a	few	components,	and	not	in	their	original	proportions	when	grains	are	enriched.	Heres	another	graphic	for	rice,	that	shows	similar	dierences	between	whole
grain	(brown)	rice	and	white	(rened)	rice.Whole	grains	may	be	eaten	whole,	cracked,	split	or	ground.	They	can	be	milled	into	our	or	used	to	make	breads,	cereals	and	other	processed	foods.	If	a	food	label	states	that	the	package	contains	whole	grain,	the	whole	grain	part	of	the	food	inside	the	package	is	required	to	have	the	same	proportions	of	bran,
germ,	and	endosperm	as	the	harvested	kernel	does	before	it	is	processed.	Finding	Whole	Grains	Whole	grains	currently	make	up	far	less	than	half	of	all	grains	on	supermarket	shelves	(though	growing	every	day!).	At	a	time	when	health	professionals	urge	consumers	to	eat	at	least	half	of	their	grains	as	whole	grains,	our	Whole	Grain	Product	Finder
can	make	nding	whole	grains	a	snap.	Nutrition	Pineapple:	Benefits	for	the	Whole	Body	July	26,	2025	We	all	know	pineapple	as	a	delicious	tropical	fruit	that	garnishes	our	drinks,	but...	Read	more	Beauty	Nail	Health	Chart:	What	Your	Nails	Say	About	Your	Wellness	July	25,	2025	Your	fingernails	do	more	than	just	look	good	with	a	fresh	coat	of	polish;...
Read	more	Nutrition	Papaya	Benefits	Digestion,	Heart	Health	&	More	July	25,	2025	Christopher	Columbus	was	known	to	call	papaya	the	fruit	of	the	angels.	Its	a...	Read	more	Nutrition	Beta-Carotene	Foods	vs.	Supplements:	How	to	Safely	Get	This	Carotenoid	Into	Your	Diet	July	24,	2025	Theres	a	growing	collection	of	literature	that	indicates	the
beneficial	effects	of	beta-carotene	and...	Read	more	Nutrition	Raspberry	Nutrition	Helps	Prevent	Heart	Disease,	Weight	Gain	and	Even	Cancer	July	24,	2025	A	summer	favorite,	raspberries	are	a	wonderful	addition	to	pancakes,	granola	and	yogurt,	not...	Read	more	Nutrition	Bell	Pepper	Nutrition	Helps	Combat	Disease	&	Manage	Weight	July	23,	2025
The	bell	pepper	is	sweet	and	versatile,	but	did	you	know	that	bell	pepper...	Read	more	Nutrition	What	Is	Akkermansia	Muciniphila?	Benefits,	Probiotic	Role	&	How	to	Increase	It	July	23,	2025	In	recent	years,	gut	health	has	taken	center	stage	in	wellness	conversations,	and	a...	Read	more	Nutrition	Cucumber	Water	Benefits	+	How	to	Make	It	July	22,
2025	In	the	world	of	detox	drinks,	some	of	the	most	loved	ingredients	include	apple...	Read	more	Nutrition	Brown	Rice	Nutrition	Benefits	the	Heart,	Gut,	Bones	&	More	July	22,	2025	In	moderation,	brown	rice	can	be	a	very	nutritious,	gluten-free	carbohydrate	and	healthy	rice...	Read	more	Nutrition	Tomato	Nutrition	May	Help	You	Fight	Cancer	&
Inflammation	July	21,	2025	Tomatoes	are	considered	to	be	the	most	important	non-starchy	vegetable	in	the	American	diet,...	Read	more	All	grains	start	life	as	whole	grains.	In	their	natural	state	growing	in	the	elds,	whole	grains	are	the	entire	seed	of	a	plant.	This	seed	(which	industry	calls	a	kernel)	is	made	up	of	three	key	edible	parts	the	bran,	the
germ,	and	the	endosperm	protected	by	an	inedible	husk	that	protects	the	kernel	from	assaults	by	sunlight,	pests,	water,	and	disease.	The	Bran	The	bran	is	the	multi-layered	outer	skin	of	the	edible	kernel.	It	contains	important	antioxidants,	B	vitamins	and	ber.	The	Germ	The	germ	is	the	embryo	which	has	the	potential	to	sprout	into	a	new	plant.	It
contains	many	B	vitamins,	some	protein,	minerals,	and	healthy	fats.	The	Endosperm	The	endosperm	is	the	germs	food	supply,	which	provides	essential	energy	to	the	young	plant	so	it	can	send	roots	down	for	water	and	nutrients,	and	send	sprouts	up	for	sunlights	photosynthesizing	power.	The	endosperm	is	by	far	the	largest	portion	of	the	kernel.	It
contains	starchy	carbohydrates,	proteins	and	small	amounts	of	vitamins	and	minerals.	Whole	Grains	are	Healthier	Whole	grains	contain	all	three	parts	of	the	kernel.	Rening	normally	removes	the	bran	and	the	germ,	leaving	only	the	endosperm.	Without	the	bran	and	germ,	about	25%	of	a	grains	protein	is	lost,	and	are	greatly	reduced	in	at	least
seventeen	key	nutrients.	Processors	add	back	some	vitamins	and	minerals	to	enrich	rened	grains,	so	rened	products	still	contribute	valuable	nutrients.	But	whole	grains	are	healthier,	providing	more	protein,	more	ber	and	many	important	vitamins	and	minerals.	Click	here	to	see	a	graphic	that	shows	whats	lost	when	wheat	is	rened,	and	the	little	bits
that	are	added	back	only	a	few	components,	and	not	in	their	original	proportions	when	grains	are	enriched.	Heres	another	graphic	for	rice,	that	shows	similar	dierences	between	whole	grain	(brown)	rice	and	white	(rened)	rice.Whole	grains	may	be	eaten	whole,	cracked,	split	or	ground.	They	can	be	milled	into	our	or	used	to	make	breads,	cereals	and
other	processed	foods.	If	a	food	label	states	that	the	package	contains	whole	grain,	the	whole	grain	part	of	the	food	inside	the	package	is	required	to	have	the	same	proportions	of	bran,	germ,	and	endosperm	as	the	harvested	kernel	does	before	it	is	processed.	Finding	Whole	Grains	Whole	grains	currently	make	up	far	less	than	half	of	all	grains	on
supermarket	shelves	(though	growing	every	day!).	At	a	time	when	health	professionals	urge	consumers	to	eat	at	least	half	of	their	grains	as	whole	grains,	our	Whole	Grain	Product	Finder	can	make	nding	whole	grains	a	snap.All	grains	start	life	as	whole	grains.	In	their	natural	state	growing	in	the	elds,	whole	grains	are	the	entire	seed	of	a	plant.	This
seed	(which	industry	calls	a	kernel)	is	made	up	of	three	key	edible	parts	the	bran,	the	germ,	and	the	endosperm	protected	by	an	inedible	husk	that	protects	the	kernel	from	assaults	by	sunlight,	pests,	water,	and	disease.	The	Bran	The	bran	is	the	multi-layered	outer	skin	of	the	edible	kernel.	It	contains	important	antioxidants,	B	vitamins	and	ber.	The
Germ	The	germ	is	the	embryo	which	has	the	potential	to	sprout	into	a	new	plant.	It	contains	many	B	vitamins,	some	protein,	minerals,	and	healthy	fats.	The	Endosperm	The	endosperm	is	the	germs	food	supply,	which	provides	essential	energy	to	the	young	plant	so	it	can	send	roots	down	for	water	and	nutrients,	and	send	sprouts	up	for	sunlights
photosynthesizing	power.	The	endosperm	is	by	far	the	largest	portion	of	the	kernel.	It	contains	starchy	carbohydrates,	proteins	and	small	amounts	of	vitamins	and	minerals.	Whole	Grains	are	Healthier	Whole	grains	contain	all	three	parts	of	the	kernel.	Rening	normally	removes	the	bran	and	the	germ,	leaving	only	the	endosperm.	Without	the	bran	and
germ,	about	25%	of	a	grains	protein	is	lost,	and	are	greatly	reduced	in	at	least	seventeen	key	nutrients.	Processors	add	back	some	vitamins	and	minerals	to	enrich	rened	grains,	so	rened	products	still	contribute	valuable	nutrients.	But	whole	grains	are	healthier,	providing	more	protein,	more	ber	and	many	important	vitamins	and	minerals.	Click	here
to	see	a	graphic	that	shows	whats	lost	when	wheat	is	rened,	and	the	little	bits	that	are	added	back	only	a	few	components,	and	not	in	their	original	proportions	when	grains	are	enriched.	Heres	another	graphic	for	rice,	that	shows	similar	dierences	between	whole	grain	(brown)	rice	and	white	(rened)	rice.Whole	grains	may	be	eaten	whole,	cracked,
split	or	ground.	They	can	be	milled	into	our	or	used	to	make	breads,	cereals	and	other	processed	foods.	If	a	food	label	states	that	the	package	contains	whole	grain,	the	whole	grain	part	of	the	food	inside	the	package	is	required	to	have	the	same	proportions	of	bran,	germ,	and	endosperm	as	the	harvested	kernel	does	before	it	is	processed.	Finding
Whole	Grains	Whole	grains	currently	make	up	far	less	than	half	of	all	grains	on	supermarket	shelves	(though	growing	every	day!).	At	a	time	when	health	professionals	urge	consumers	to	eat	at	least	half	of	their	grains	as	whole	grains,	our	Whole	Grain	Product	Finder	can	make	nding	whole	grains	a	snap.	What	we	consider	grains,	either	eaten	whole	or
milled	into	flour,	are	the	seeds	of	a	plant	in	the	grass	family.	As	eaters,	we	typically	refer	to	these	seeds	as	whole	grains	or	grain	berries.	Each	grain	berry	is	made	up	of	the	endosperm,	the	germ,	and	the	bran.	Whole	grains	and	whole	grain	flours	keep	all	three	of	these	parts	in	the	same	proportion	as	theyre	found	in	nature.	Flours	can	be	refined	by
removing	some	or	all	of	the	germ	and	bran	for	different	uses	in	baking,	but	the	nutritional	value	of	the	germ	and	bran	are	also	lost.Thank	you	to	Justin	Young	of	Design	Chef	for	this	illustration!Whole	grain	KernelIts	pretty	straightforward,	really.	A	whole	grain	kernel	or	seed	is	composed	of	three	parts:	the	bran,	the	endosperm,	and	the	germ.The	bran
is	the	outer	shell	that	protects	the	seed.	It	provides	fiber,	B	vitamins,	and	trace	minerals.The	germ	provides	nourishment	for	the	seed	(and	you),	containing	antioxidants,	vitamin	E,	B	vitamins,	protein,	minerals,	and	oils.The	endosperm	provides	energy	for	the	seed	in	the	form	of	carbohydrates	(primarily)	and	protein.As	the	name	implies,	whole	grains
and	whole	flours	include	the	entire	kernel.	Refined	flours	are	just	the	starchy	endosperm	the	nutrient-rich	bran	and	germ	have	been	removed.Image	courtesy	of	the	European	Food	Information	Council.	Welcome	to	Eating	Rules!	Hi!	My	name	is	Andrew	Wilder,	and	I	think	healthy	eating	doesnt	have	to	suck.	With	just	three	simple	eating	rules,	we'll
kickstart	your	journey	into	the	delicious	and	vibrant	world	of	unprocessed	food.	All	grains	start	life	as	whole	grains.	In	their	natural	state	growing	in	the	elds,	whole	grains	are	the	entire	seed	of	a	plant.	This	seed	(which	industry	calls	a	kernel)	is	made	up	of	three	key	edible	parts	the	bran,	the	germ,	and	the	endosperm	protected	by	an	inedible	husk
that	protects	the	kernel	from	assaults	by	sunlight,	pests,	water,	and	disease.	The	Bran	The	bran	is	the	multi-layered	outer	skin	of	the	edible	kernel.	It	contains	important	antioxidants,	B	vitamins	and	ber.	The	Germ	The	germ	is	the	embryo	which	has	the	potential	to	sprout	into	a	new	plant.	It	contains	many	B	vitamins,	some	protein,	minerals,	and
healthy	fats.	The	Endosperm	The	endosperm	is	the	germs	food	supply,	which	provides	essential	energy	to	the	young	plant	so	it	can	send	roots	down	for	water	and	nutrients,	and	send	sprouts	up	for	sunlights	photosynthesizing	power.	The	endosperm	is	by	far	the	largest	portion	of	the	kernel.	It	contains	starchy	carbohydrates,	proteins	and	small
amounts	of	vitamins	and	minerals.	Whole	Grains	are	Healthier	Whole	grains	contain	all	three	parts	of	the	kernel.	Rening	normally	removes	the	bran	and	the	germ,	leaving	only	the	endosperm.	Without	the	bran	and	germ,	about	25%	of	a	grains	protein	is	lost,	and	are	greatly	reduced	in	at	least	seventeen	key	nutrients.	Processors	add	back	some
vitamins	and	minerals	to	enrich	rened	grains,	so	rened	products	still	contribute	valuable	nutrients.	But	whole	grains	are	healthier,	providing	more	protein,	more	ber	and	many	important	vitamins	and	minerals.	Click	here	to	see	a	graphic	that	shows	whats	lost	when	wheat	is	rened,	and	the	little	bits	that	are	added	back	only	a	few	components,	and	not
in	their	original	proportions	when	grains	are	enriched.	Heres	another	graphic	for	rice,	that	shows	similar	dierences	between	whole	grain	(brown)	rice	and	white	(rened)	rice.Whole	grains	may	be	eaten	whole,	cracked,	split	or	ground.	They	can	be	milled	into	our	or	used	to	make	breads,	cereals	and	other	processed	foods.	If	a	food	label	states	that	the
package	contains	whole	grain,	the	whole	grain	part	of	the	food	inside	the	package	is	required	to	have	the	same	proportions	of	bran,	germ,	and	endosperm	as	the	harvested	kernel	does	before	it	is	processed.	Finding	Whole	Grains	Whole	grains	currently	make	up	far	less	than	half	of	all	grains	on	supermarket	shelves	(though	growing	every	day!).	At	a
time	when	health	professionals	urge	consumers	to	eat	at	least	half	of	their	grains	as	whole	grains,	our	Whole	Grain	Product	Finder	can	make	nding	whole	grains	a	snap.Low-carb	diets	have	risen	in	popularity,	but	there	are	plenty	of	ways	to	eat	for	a	healthy	heart.	Our	review	of	the	latest	evidence	shows	that	its	the	quality	of	carbohydrate	that	is	most
important.Whole	grains	are	best	eaten	in	place	of	refined	grains	alongside	plenty	of	vegetables	and	fruit.	What	are	intact	whole	grains?Intact	whole	grains	are	unrefined	and	close	to	how	they	are	found	in	nature	such	as	oats,	barley	and	brown	rice.	They	contain	a	wide	range	of	nutrients	including	fibre,	vitamins,	minerals	and	antioxidants,	which	are
good	for	our	hearts.Examples	of	intact	whole	grains	to	eat	most	of:Whole	oatsBrown	riceBarleyBulgar	(cracked	wheat)QuinoaMilletBuckwheat.What	are	refined	grains?Refined	grains	are	whole	grains	that	are	processed	and	are	much	less	like	they	are	found	in	nature,	such	as	white	bread,	pasta	and	crackers.	They	contain	fewer	nutrients	and	less
fibre	and	often	contain	added	sugar,	saturated	fat	and	sodium.Examples	of	refined	grains	-eat	least	of	theseWhite	bread,	rolls,	wraps,	flat	breads	etc.Crackers	or	crispbreadWhite	rice,	pasta,	couscousPuffed	rice	cereals	and	other	low-fibrecerealsWhite	flour	(and	products	i.e.	bagels,	pikelets,	cakes,	biscuits,	donuts).What	are	whole	grain	products?
Whole	grain	products	have	been	through	some	processing	but	most	of	the	nutritional	benefits	still	remain,	like	whole	grain	bread	and	wholemeal	flour.Examples	of	whole	grain	productsWholemeal	and	mixed-grain	breads,	rolls,	wrapsWhole	grain	crackers,	crispbread	and	oat	cakesWholemeal	pastaMuesliWhole	wheat	biscuitsBran	cerealsWheat	bran,
wheat	germFlours	(i.e.	wholemeal).Are	whole	grains	good	for	my	heart?Based	on	the	findings	from	ourWhole	grains	and	the	heart	review,	eating	whole	grain	foods	can	reduce	your	risk	of	heart	disease	by	up	to	30%.When	eaten	as	part	of	a	heart-healthy	diet,	wholegrains	can	help	to:reduce	cholesterol	(total	and	low-density	lipoprotein)reduce	blood
pressurereduce	weightlower	the	risk	of	developing	type	2	diabetes	by	up	to	32%.Whole	grains	may	be	most	useful	for	people	who	need	to	lower	their	cholesterol	or	control	their	blood	sugar	levels.On	average,	three	servings	of	whole	grains	per	day	can	help	your	heart	to	stay	healthy	and	eating	more	than	that	is	likely	to	be	even	better	for	your
heart.Read	our	fullwhole	grainsposition	statement.How	can	I	eat	more	whole	grains?Here	are	our	six	easy	tips	on	how	to	eat	more	whole	grains.Are	all	whole	grains	healthy?Not	all	whole	grains	are	equal,	unrefined	grains	with	the	natural	fibre	structure	intact,	are	best	for	our	bodies.	In	New	Zealand,	we	get	most	of	our	whole	grains	from	bread	and
breakfast	cereals	so	its	important	to	look	for	intact	whole	grains	when	choosing	these	foods.Refined	grains	and	some	whole	grain	products,	like	crackers	and	breakfast	cereals,	can	have	sugar,	salt	and	saturated	fat	added	to	them	so	the	closer	the	product	is	to	the	original	grain,	the	better.Should	I	follow	a	low-carb	diet?Low-carb	diets	have	increased
in	popularity.	People	on	these	diets	usually	dont	eat	processed	foods,	sugar,	refined	grains	and	starchy	foods	(like	bread,	pasta,	rice	and	potato).	They	may	not	eat	legumes	(like	chickpeas	and	lentils)	and	certain	fruit	too.There	are	plenty	of	ways	to	eat	for	a	healthy	heart,	including	eating	carbohydrates.	Whats	most	important	is	the	quality	of
carbohydrate	and	food	sources.	Whole	grains,	fruit,	starchy	vegetables	(like	potato	and	taro)	and	legumes	(like	chickpeas	and	lentils),	regardless	of	their	carbohydrate	content,	can	all	be	a	part	of	a	heart-healthy	diet.Most	of	us	would	be	better	off	eating	less	refined	and	processed	foods	like	white	bread,	biscuits	and	white	pasta	and	eating	more
vegetables.What	does	the	Heart	Foundation	recommend?The	Heart	Foundation	recommends	that	all	people	in	New	Zealand,	including	those	at	risk	of	heart	disease,	replace	refined	grains	with	whole	grains	and	high-fibre	whole	grain	products.Where	possible,	choose	intact	whole	grains	that	are	close	to	how	they	are	found	in	nature.If	you	choose	to
eat	grains,	focus	on	simple,	affordable	swaps	from	refined	grains	to	whole	grains	or	highfibre	whole	grain	products.Aim	for	at	least	three	servings	of	whole	grain	foods	per	day	for	a	healthy	heart.Adult	serving	size	examples:	cup	cooked	porridge1/3	cup	natural	muesli1/3	cup	brown	rice	(cooked)2	whole	wheat	biscuits3	wholemeal	crispbreads1	slice
whole	grain	bread	whole	grain	bread	roll.Focus	on	the	quality	of	whole	grain	foods	rather	than	getting	hung	up	on	the	quantity	or	serving	sizes.	If	meals	are	based	around	whole	grains,	plenty	of	vegetables	(half	of	the	plate),	legumes,	nuts,	seeds,	oily	fish	and	reduced-fat	dairy,the	nutrients	will	look	after	themselves.	Read	our	fullwhole	grainsposition
statement.Still	have	questions	about	whole	grains?We've	compiled	somefrequently	asked	questions.Read	our	whole	grains	FAQsFind	out	how	to	eat	more	whole	grainsCereal	containing	endosperm,	germ	and	branA	whole	grain	is	a	grain	of	any	cereal	and	pseudocereal	that	contains	the	endosperm,	germ,	and	bran,	in	contrast	to	refined	grains,	which
retain	only	the	endosperm.[1][2][3]As	part	of	a	general	healthy	diet,	consumption	of	whole	grains	is	associated	with	lower	risk	of	several	diseases.[4][5]	Whole	grains	are	a	source	of	carbohydrates,	multiple	nutrients	and	dietary	fiber.Whole	grain	sources	include:[1][6]CerealsWheat	(spelt,	emmer,	farro,	einkorn,	Kamut,	durum)Rice	(Black	rice,	brown,
red,	and	other	colored	rice	varieties)Barley	(hulled	and	dehulled	but	not	pearl)Maize	or	cornRyeOats	(including	hull-less	or	naked	oats)Processing	rice:	from	seed	to	whole	grain	to	refined	grainAfrican	rice	in	its	inedible	husk	(seed	rice,	can	sprout)The	same	rice,	dehusked	(whole	grain	rice,	colour	varies	by	variety)The	same	rice,	with	almost	all	bran
and	germ	removed	to	make	white	rice	Minor	cerealsMilletsSorghumTeffTriticaleCanary	grassJob's	tearsFonio,	black	fonio,	Asian	milletWild	ricePseudocerealsAmaranthBuckwheat,	Tartary	buckwheatQuinoaBecause	whole	grain	foods	are	more	healthful	than	the	equivalent	with	refined	flours,	organizations	such	as	the	Danish	Whole	Grain	Partnership
promote	the	consumption	of	whole	grain	foods	as	a	public	health	measure.[7]Whole	grains	are	a	source	of	multiple	nutrients	and	dietary	fiber,	recommended	for	children	and	adults	in	several	daily	servings	containing	a	variety	of	foods	that	meet	whole	grain-rich	criteria.[8][9][10]	As	components	of	breakfast	cereals,	whole	grains	are	associated	with
improved	micronutrient	intake	and	lower	risk	of	several	diseases.[11]	Their	effects	on	gastrointestinal	health,	risk	of	obesity	and	cognition	need	further	evaluation.[12]Cereal	proteins	have	low	quality,	due	to	deficiencies	in	essential	amino	acids,	mainly	lysine.[13][14]	Supplementation	of	cereals	with	proteins	from	other	food	sources	(mainly	legumes)
is	commonly	used	to	compensate	for	this	deficiency,[14]	since	the	limitation	of	a	single	essential	amino	acid	causes	the	others	to	break	down	and	become	excreted,	which	is	especially	important	during	the	period	of	growth.[15]	In	contrast,	the	proteins	of	the	pseudocereals	have	a	high	nutritional	value,	close	to	those	of	casein	(the	main	protein	in
milk).[6]	Quinoa	and	amaranth	are	the	most	nutritious	grains	due	to	their	high	content	and	quality	of	proteins,	with	high	levels	of	lysine	and	other	essential	amino	acids.[6][16]Manufacturers	of	foods	containing	whole	grains	in	specified	amounts	are	allowed	a	health	claim	for	marketing	purposes	in	the	United	States,	stating:	"low	fat	diets	rich	in	fiber-
containing	grain	products,	fruits,	and	vegetables	may	reduce	the	risk	of	some	types	of	cancer,	a	disease	associated	with	many	factors"	and	"diets	low	in	saturated	fat	and	cholesterol	and	rich	in	fruits,	vegetables,	and	grain	products	that	contain	some	types	of	dietary	fiber,	particularly	soluble	fiber,	may	reduce	the	risk	of	heart	disease,	a	disease
associated	with	many	factors".[17][18][19]	The	scientific	opinion	of	the	European	Food	Safety	Authority	related	to	health	claims	on	gut	health	or	bowel	function,	weight	control,	blood	glucose	and	insulin	levels,	weight	management,	blood	cholesterol,	satiety,	glycemic	index,	digestive	function	and	cardiovascular	health	is	"that	the	food	constituent,
whole	grain,	(...)	is	not	sufficiently	characterised	in	relation	to	the	claimed	health	effects"	and	"that	a	cause	and	effect	relationship	cannot	be	established	between	the	consumption	of	whole	grain	and	the	claimed	effects	considered	in	this	opinion."[20]By	supplying	high	dietary	fiber	content,	as	part	of	a	general	healthy	diet,	consumption	of	whole	grains
may	lower	risk	of	several	diseases,	including	coronary	heart	disease,	stroke	and	cancer,	with	lower	all-cause	mortality.[4][21][11]	Regular	whole-grain	consumption	may	lower	elevated	LDL	and	triglyceride	levels,	which	are	risk	factors	for	cardiovascular	diseases.[21]	Whole	grain	consumption	is	associated	with	a	lower	risk	of	type	2	diabetes.[11][22]
[23]In	2012,	Health	Canada	stated	that	"the	evidence	to	date	from	clinical	trials	and	prospective	cohort	studies	was	not	sufficient	to	support	a	whole	grains	and	coronary	heart	disease	risk	reduction	claim	in	Canada".[24]	A	2017	review	of	clinical	trials	found	insufficient	evidence	for	a	relationship	between	whole	grain	consumption	and	lowered	risk	of
cardiovascular	diseases.[25]The	American	Institute	for	Cancer	Research	and	World	Cancer	Research	Fund	International	have	stated	that	there	is	strong	evidence	that	whole	grains	decrease	risk	of	colorectal	cancer.[5][26][27]In	genetically	susceptible	people,	gluten	(proteins	found	in	wheat,	barley,	rye,	oat,	and	related	species	and	hybrids)[28]	can
trigger	coeliac	disease.[29]	Coeliac	disease	affects	about	1%	of	the	general	population	in	developed	countries.[29][30]	There	is	evidence	that	most	cases	remain	undiagnosed	and	untreated.[29]	The	only	known	effective	treatment	is	a	strict	lifelong	gluten-free	diet.[29]	Minor	cereals	and	pseudocereals	may	be	a	reasonable	alternative	to	replace	gluten-
containing	cereals	for	people	who	need	to	follow	a	gluten-free	diet.[6]While	coeliac	disease	is	caused	by	a	reaction	to	wheat	proteins,	it	is	not	the	same	as	a	wheat	allergy.[29][30]	Other	diseases	triggered	by	eating	gluten	are	non-coeliac	gluten	sensitivity,[30][31]	(estimated	to	affect	0.5%	to	13%	of	the	general	population),[32]	gluten	ataxia	and
dermatitis	herpetiformis.[31]In	the	United	States	wholegrain	products	can	be	identified	by	the	ingredients	list.	"Wheat	flour"	(as	opposed	to	"wholegrain	wheat	flour"	or	"whole-wheat	flour")	as	the	first	ingredient	is	not	a	clear	indicator	of	the	product's	wholegrain	content.	If	two	ingredients	are	listed	as	grain	products	but	only	the	second	is	listed	as
wholegrain,	the	entire	product	may	contain	between	1%	and	49%	wholegrain.[33]	Many	breads	are	colored	brown	(often	with	molasses	or	caramel	color)	and	made	to	look	like	wholegrain	when	they	are	not.	In	addition,	some	food	manufacturers	make	foods	with	wholegrain	ingredients,	but,	because	wholegrain	ingredients	are	not	the	dominant
ingredient,	they	are	not	wholegrain	products.	Contrary	to	popular	belief,	wholegrains	are	not	indicative	of	fiber.	The	amount	of	fiber	varies	from	grain	to	grain,	and	some	products	may	have	things	like	bran,	peas,	or	other	foods	added	to	boost	the	fiber	content.[34]According	to	the	American	Association	of	Cereal	Chemists	definition,	"Whole	grains
shall	consist	of	the	intact,	ground,	cracked	or	flaked	caryopsis,	whose	principal	anatomical	components	-	the	starchy	endosperm,	germ	and	bran	-	are	present	in	the	same	relative	proportions	as	they	exist	in	the	intact	caryopsis."The	following	names	indicate	whole-grain	products,	in	accordance	with	the	US	federal	government:[35][36][37]"Whole
wheat	bread""Whole	millet""Whole	wheat	buns""Whole	wheat	macaroni""Whole	wheat	spaghetti""Whole	wheat	vermicelli""Cracked	wheat"	(as	an	ingredient,	not	as	part	of	a	product	name	like	"cracked	wheat	bread")"Crushed	wheat""Whole	wheat	flour""Graham	flour"	(as	an	ingredient,	not	as	part	of	a	product	name	like	"graham	crackers")"Entire
wheat	flour""Bromated	whole	wheat	flour""Whole	durum	flour""Bulgur	(cracked	wheat)"	("bulgur"	by	itself	may	or	may	not	indicate	whole	grain,	and	"cracked	wheat"	is	not	synonymous	with	bulgur)There	are	multiple	grains	such	as	cereal	grains	(e.g.	wheat,	rice,	oats,	barley,	corn,	wild	rice,	and	rye)	as	well	as	pseudocereals	(e.g.	quinoa	and
buckwheat)	that	may	be	labeled	whole	grains.[38]When	wheat	is	milled	to	make	flour,	the	parts	of	the	grain	are	usually	separated	and	then	are	recombined	to	make	specific	types	of	flour,	such	as	whole	wheat,	whole	grain,	white	cake	and	pastry	flour,	and	all-purpose	white	flour.	If	all	parts	of	the	kernel	are	used	in	the	same	relative	proportions	as
they	exist	in	the	original	kernel,	then	the	flour	is	considered	whole	grain.[citation	needed]Under	the	Food	and	Drug	Regulations,	up	to	5%	of	the	kernel	can	be	removed	to	help	reduce	rancidity	and	prolong	the	shelf	life	of	whole-wheat	flour.	The	portion	of	the	kernel	that	is	removed	for	this	purpose	contains	much	of	the	germ	and	some	of	the	bran.	If
this	portion	of	the	kernel	has	been	removed,	the	flour	would	no	longer	be	considered	whole	grain.[citation	needed]In	the	UK	the	legally	protected	term	is	wholemeal	rather	than	wholegrain.[39]	There	are	voluntary	guidelines	on	what	can	be	labelled	a	wholegrain	product.[39]Ancient	grainsAlkylresorcinolsUnifine	millWheatberryWhole	foodsWhole
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provides	insight	into	the	nutritional	value	of	various	grain	products.	The	Three	Parts	of	a	Grain	KernelThe	outermost	layer	of	the	grain	kernel	is	the	bran,	acting	as	a	protective	shell	for	the	delicate	interior.	This	fibrous	layer	is	packed	with	beneficial	compounds,	including	a	significant	amount	of	dietary	fiber,	which	aids	digestive	regularity.	The	bran
also	provides	various	B	vitamins,	such	as	thiamine	and	niacin,	along	with	minerals	like	magnesium,	iron,	and	zinc,	all	supporting	various	bodily	functions.Beneath	the	bran	lies	the	endosperm,	which	makes	up	the	largest	portion	of	the	grain	kernel,	often	comprising	around	80-85%	of	its	weight.	This	section	serves	as	the	primary	food	source	for	the
developing	plant	embryo,	providing	the	energy	it	needs	to	sprout.	It	is	predominantly	composed	of	starchy	carbohydrates,	which	are	easily	digestible,	along	with	a	modest	amount	of	protein.Nestled	within	the	kernel	is	the	germ,	the	embryo	of	the	seed	from	which	a	new	plant	can	sprout.	Despite	its	small	size,	typically	only	2-3%	of	the	kernels	weight,
the	germ	is	a	powerhouse	of	concentrated	nutrients.	It	contains	healthy	unsaturated	fats,	vitamin	E,	a	range	of	B	vitamins	like	folate,	and	various	antioxidants	that	help	protect	cells	from	damage.	How	This	Affects	Your	Food	ChoicesUnderstanding	these	distinct	anatomical	parts	helps	clarify	the	difference	between	various	grain-based	foods	available
in	stores.	Products	labeled	as	whole	grain	incorporate	the	entire	kernel.	This	ensures	that	the	food	retains	the	full	spectrum	of	nutrients,	including	fiber,	healthy	fats,	vitamins,	and	minerals,	naturally	found	in	the	grain.	Consuming	whole	grains	therefore	provides	a	more	complete	nutritional	package.In	contrast,	refined	grains	undergo	a	milling
process	that	purposefully	removes	the	bran	and	germ,	leaving	only	the	starchy	endosperm.	This	refining	process	significantly	alters	the	nutritional	profile	of	the	grain,	making	it	less	nutrient-dense.	Much	of	the	dietary	fiber,	many	B	vitamins,	and	most	minerals	are	lost	when	these	nutrient-rich	outer	layers	are	discarded	during	processing.	This
removal	also	impacts	how	quickly	the	carbohydrates	are	digested	and	absorbed	into	the	bloodstream.Consider	brown	rice,	which	is	a	whole	grain,	compared	to	white	rice,	a	refined	grain.	Similarly,	whole-wheat	flour	includes	all	parts	of	the	wheat	kernel,	while	all-purpose	white	flour	consists	primarily	of	the	endosperm.	Some	refined	grain	products
are	enriched,	meaning	certain	B	vitamins	and	iron	are	added	back	after	processing.	However,	the	beneficial	fiber,	healthy	fats,	and	other	antioxidants	from	the	original	bran	and	germ	are	typically	not	restored,	making	them	nutritionally	different	from	their	whole	grain	counterparts.	Cereals	form	the	foundation	of	human	nutrition	worldwide,	providing
essential	energy	and	nutrients	in	our	daily	diets.	These	remarkable	grainswheat,	rice,	corn,	oats,	barley,	and	othersshare	a	common	structural	architecture	despite	their	diverse	appearances	and	culinary	applications.	Understanding	the	structure	and	composition	of	cereals	reveals	why	theyve	been	civilizations	staple	foods	for	thousands	of	years	and
explains	their	impressive	nutritional	profiles.	Each	cereal	grain	contains	a	precise	arrangement	of	components	that	deliver	varying	proportions	of	carbohydrates,	proteins,	fats,	vitamins,	and	minerals,	making	them	nutritionally	complete	foods	in	many	respects.Table	of	ContentsAll	cereal	grains	share	a	similar	anatomical	structure	consisting	of	three
distinct	parts:	the	bran,	the	endosperm,	and	the	germ.	Each	component	serves	a	specific	biological	purpose	in	the	seeds	life	cycle	and	contributes	different	nutritional	elements	to	our	diet.The	protective	bran	layer	The	bran	forms	the	outermost	layer	of	the	cereal	grain,	serving	as	a	protective	shell	for	the	vital	internal	structures.	This	multi-layered
coating	typically	accounts	for	about	13-17%	of	the	whole	grains	weight	and	performs	several	critical	functions:Physical	protection:	The	bran	shields	the	endosperm	and	germ	from	environmental	threats	like	insects,	molds,	and	moisture.Fiber	content:	Bran	contains	most	of	the	grains	dietary	fiber,	primarily	as	insoluble	fiber,	which	supports	digestive
health.Mineral	reservoir:	This	outer	layer	houses	significant	quantities	of	essential	minerals,	including	iron,	zinc,	magnesium,	and	phosphorus.Antioxidant	source:	Many	phytochemicals	and	antioxidants	concentrate	in	the	bran,	including	phenolic	compounds	that	may	offer	health	benefits.The	brans	composition	varies	slightly	among	different	cereals.
Wheat	bran,	for	instance,	contains	approximately	15-18%	protein,	3-5%	fat,	and	60-70%	total	dietary	fiber.	Rice	bran	has	a	higher	fat	content	(15-20%)	due	to	its	oil-rich	aleurone	layer,	making	it	more	prone	to	rancidity	when	stored	improperly.The	energy-rich	endosperm	The	endosperm	constitutes	the	largest	portion	of	the	cereal	grain,	typically
making	up	80-85%	of	its	total	weight.	This	starchy	center	serves	as	the	energy	reserve	for	the	developing	seed	embryo.	From	a	nutritional	perspective,	the	endosperm	contributes:Carbohydrate	supply:	The	endosperm	primarily	consists	of	starch	granules	(about	70-80%),	providing	quick	energy	when	consumed.Protein	content:	Though	less	protein-
dense	than	the	bran	or	germ,	the	endosperm	contains	significant	protein	due	to	its	large	proportion	in	the	grain.	In	wheat,	these	proteins	form	gluten	when	hydrated	and	kneaded.Minimal	vitamins	and	minerals:	The	endosperm	contains	relatively	few	micronutrients	compared	to	other	grain	parts,	which	explains	why	refined	flours	(made	primarily
from	endosperm)	are	often	enriched.The	endosperms	composition	shows	considerable	variation	across	cereals.	Rice	endosperm	contains	approximately	90%	starch,	while	corn	endosperm	has	a	higher	protein	content.	The	protein	quality	also	differsoats	contain	more	balanced	amino	acids	than	wheat,	making	oat	protein	nutritionally	superior	despite
similar	protein	percentages.The	nutrient-dense	germ	The	germ,	though	smallest	in	size	(only	2-3%	of	grain	weight),	packs	remarkable	nutritional	density	as	it	contains	the	embryo	that	would	develop	into	a	new	plant.	The	germ	contributes:Essential	fatty	acids:	The	germ	contains	most	of	the	grains	healthy	fats,	including	polyunsaturated	fatty	acids
necessary	for	various	bodily	functions.Vitamin	reservoir:	It	serves	as	a	concentrated	source	of	B	vitamins	(especially	B1,	B2,	and	B6)	and	vitamin	E,	an	important	antioxidant.High-quality	protein:	Germ	proteins	contain	a	well-balanced	amino	acid	profile	compared	to	endosperm	proteins.Enzyme	activity:	The	germ	contains	numerous	enzymes	that
would	activate	during	germination,	converting	stored	nutrients	into	forms	usable	by	the	developing	plant.Wheat	germ,	for	example,	contains	approximately	25%	protein,	10-12%	fat,	and	significant	amounts	of	thiamine,	riboflavin,	and	vitamin	E.	Corn	germ	has	an	even	higher	fat	content,	which	is	why	corn	oil	is	commercially	extracted	from	this	grain
component.Nutritional	composition	of	cereals	Beyond	their	structural	similarity,	cereals	share	common	nutritional	characteristics	while	exhibiting	notable	variations	that	influence	their	culinary	applications	and	health	benefits.Carbohydrate	content	and	composition	Carbohydrates	form	the	predominant	macronutrient	in	all	cereals,	typically
constituting	70-80%	of	their	dry	weight.	The	majority	of	these	carbohydrates	exist	as	complex	starches	located	primarily	in	the	endosperm.	These	starches	occur	in	two	main	forms:Amylose:	A	straight-chain	polysaccharide	that	typically	represents	15-30%	of	cereal	starch.	Rice	varieties	with	higher	amylose	content	remain	separate	and	fluffy	when
cooked.Amylopectin:	A	branched-chain	polysaccharide	making	up	70-85%	of	cereal	starch.	Higher	amylopectin	content	creates	stickier	textures	when	cooked,	as	seen	in	glutinous	rice.The	amylose-to-amylopectin	ratio	varies	significantly	among	cereals	and	even	between	varieties	of	the	same	cereal,	influencing	cooking	properties	and	glycemic



response.	For	instance,	basmati	rice	contains	more	amylose	than	jasmine	rice,	resulting	in	different	textures	and	slightly	different	effects	on	blood	sugar	levels.Besides	starch,	cereals	contain	smaller	amounts	of	other	carbohydrates,	including:Dietary	fiber:	Concentrated	mainly	in	the	bran,	fiber	content	ranges	from	2-3%	in	polished	rice	to	12-15%	in
whole	oats.Free	sugars:	Present	in	minimal	amounts	(1-2%),	though	they	increase	slightly	during	germination	as	enzymes	break	down	complex	carbohydrates.Protein	content	and	quality	Protein	content	varies	considerably	among	cereals,	ranging	from	about	7%	in	rice	to	12%	in	wheat	and	up	to	14%	in	certain	varieties	of	oats.	However,	protein
quantity	tells	only	part	of	the	storyprotein	quality,	determined	by	amino	acid	composition,	matters	significantly	for	nutritional	value.Cereal	proteins	generally	contain	limited	amounts	of	certain	essential	amino	acids,	particularly	lysine.	This	makes	them	incomplete	proteins	when	consumed	alone.	However,	different	cereals	show	varying	amino	acid
profiles:Wheat	proteins:	Low	in	lysine	but	rich	in	methionine,	forming	gluten	when	hydrated	and	kneaded,	giving	wheat	unique	baking	properties.Rice	proteins:	Better	balanced	in	amino	acids	than	wheat	but	still	limited	in	lysine.Oat	proteins:	Contain	higher	lysine	levels	than	most	cereals,	providing	better	protein	quality.Corn	proteins:	Particularly
deficient	in	lysine	and	tryptophan,	though	specialized	varieties	like	quality	protein	maize	have	been	developed	to	address	these	limitations.Traditional	food	combinations	across	cultures	often	pair	cereals	with	legumes,	creating	complementary	protein	mixtures	that	overcome	the	amino	acid	limitations	of	either	food	aloneexamples	include	rice	with	dal
in	India,	corn	tortillas	with	beans	in	Mexico,	and	hummus	with	pita	in	the	Middle	East.Fat	content	and	distribution	Cereals	contain	relatively	small	amounts	of	fat,	typically	2-5%	of	their	dry	weight,	with	most	concentrated	in	the	germ.	Despite	their	low	fat	content,	cereal	lipids	play	crucial	roles	in	grain	stability	and	nutritional	value:Essential	fatty
acids:	Cereal	germs	contain	significant	amounts	of	polyunsaturated	fatty	acids,	particularly	linoleic	acid,	an	omega-6	fatty	acid	essential	for	health.Vitamin	E	carriers:	The	fat-soluble	vitamin	E	in	cereals	associates	with	their	lipid	components,	providing	antioxidant	protection.Storage	stability:	The	fat	content,	especially	in	the	germ,	affects	shelf	life	as
these	oils	can	become	rancid	when	exposed	to	oxygen.Fat	content	varies	among	cereals,	with	oats	containing	approximately	6-8%	fat	(higher	than	most	cereals),	giving	them	a	naturally	creamy	texture	when	cooked.	Rice,	particularly	polished	white	rice,	contains	minimal	fat	(less	than	1%)	after	bran	and	germ	removal	during	processing.Vitamins	and
minerals	Cereals	contribute	significant	amounts	of	B	vitamins	and	various	minerals	to	the	human	diet,	though	their	distribution	within	the	grain	is	uneven:B	vitamins:	Thiamine	(B1),	riboflavin	(B2),	niacin	(B3),	and	pyridoxine	(B6)	concentrate	in	the	bran	and	germ	layers.	Polishing	or	refining	removes	significant	portions	of	these	nutrients.Vitamin	E:
Found	primarily	in	the	germ,	this	antioxidant	protects	the	grains	fatty	acids	from	oxidation.Minerals:	Iron,	zinc,	magnesium,	phosphorus,	and	potassium	occur	predominantly	in	the	bran	layer.	Calcium	content	is	generally	low	in	most	cereals.The	bioavailability	of	certain	minerals,	particularly	iron	and	zinc,	is	reduced	by	phytic	acid,	a	compound
concentrated	in	the	bran	layer	that	binds	minerals	and	inhibits	their	absorption.	Traditional	preparation	methods	like	soaking,	fermenting,	and	sprouting	partially	break	down	phytic	acid,	enhancing	mineral	availability.Nutritional	variations	among	common	cereals	While	sharing	structural	similarities,	different	cereals	offer	varying	nutritional	profiles
that	influence	their	place	in	diets	worldwide.Wheat:	The	protein	powerhouse	Wheat	stands	out	for	its	unique	protein	composition,	particularly	the	gluten-forming	proteins	gliadin	and	glutenin.	With	protein	content	ranging	from	8-15%	depending	on	variety	and	growing	conditions,	wheat	provides:Bread-making	functionality:	The	elastic	gluten	network
traps	gas	bubbles	during	fermentation,	allowing	bread	to	rise.B	vitamin	content:	Whole	wheat	is	particularly	rich	in	niacin,	thiamine,	and	folate.Mineral	profile:	Significant	amounts	of	iron,	zinc,	magnesium,	and	selenium,	though	bioavailability	varies.The	nutritional	value	of	wheat	products	depends	heavily	on	the	degree	of	processing.	Whole	wheat
retains	all	components,	while	refined	wheat	flour	loses	much	of	the	bran	and	germ,	significantly	reducing	fiber,	vitamin,	and	mineral	content.Rice:	The	digestible	staple	As	the	primary	food	source	for	over	half	the	worlds	population,	rice	offers	unique	nutritional	characteristics:High	digestibility:	Rice	proteins	and	starches	are	easily	digested,	making
rice	suitable	for	sensitive	digestive	systems.Lower	protein	content:	Typically	7-8%,	with	a	relatively	better-balanced	amino	acid	profile	than	wheat.Variable	nutrient	density:	Brown	rice	retains	the	bran	and	germ	layers,	providing	significantly	more	nutrients	than	polished	white	rice.The	difference	between	brown	and	white	rice	nutritionally	is
substantialbrown	rice	contains	approximately	three	times	more	fiber	and	significantly	higher	levels	of	B	vitamins,	iron,	and	magnesium	compared	to	white	rice.Maize	(corn):	The	versatile	grain	Corn,	with	its	distinctive	yellow	color	from	carotenoid	pigments,	offers:Unique	carbohydrate	profile:	Contains	resistant	starch	that	behaves	similarly	to	dietary
fiber,	potentially	benefiting	gut	health.Antioxidant	content:	Yellow	corn	varieties	provide	lutein	and	zeaxanthin,	carotenoids	that	support	eye	health.Limited	protein	quality:	Particularly	deficient	in	lysine	and	tryptophan,	though	traditional	preparation	methods	like	nixtamalization	(treating	corn	with	alkaline	solution)	improve	nutrient
availability.Different	corn	varieties	show	substantial	nutritional	variation,	with	some	colored	varieties	(blue,	purple,	red)	containing	additional	antioxidant	compounds	not	found	in	yellow	or	white	corn.Oats:	The	fiber	champions	Oats	have	gained	attention	for	their	impressive	nutritional	profile:Soluble	fiber	content:	Rich	in	beta-glucans,	a	soluble	fiber
clinically	proven	to	lower	cholesterol	levels.Higher	protein	quality:	Contains	more	lysine	than	other	common	cereals,	providing	better	protein	quality.Lipid	composition:	Higher	fat	content	than	most	cereals,	including	favorable	fatty	acid	profiles.Oats	undergo	less	extensive	processing	than	many	cereals,	with	most	oat	products	retaining	the	bran	and
germ	components,	preserving	their	nutritional	integrity	even	in	processed	forms	like	rolled	or	instant	oats.Impact	of	processing	on	cereal	nutrition	Processing	methods	significantly	affect	the	nutritional	value	of	cereals.	Traditional	processing	aims	to	improve	palatability,	digestibility,	and	storage	stability,	while	modern	industrial	methods	often
prioritize	convenience	and	shelf-life,	sometimes	at	the	expense	of	nutritional	quality.Refining	and	nutrient	loss	The	most	significant	nutritional	alteration	occurs	through	refiningremoving	the	bran	and	germ	to	produce	white	flour,	polished	rice,	and	similar	products.	This	process:Reduces	fiber	content:	Typically	by	70-90%,	as	most	fiber	resides	in	the
bran.Decreases	vitamin	levels:	Losses	of	50-80%	for	various	B	vitamins	concentrated	in	the	outer	layers.Lowers	mineral	content:	Reductions	of	50-70%	for	iron,	zinc,	and	magnesium.Eliminates	phytonutrients:	Removes	numerous	beneficial	plant	compounds	with	antioxidant	properties.In	many	countries,	refined	cereal	products	undergo	enrichment	or
fortificationadding	back	certain	nutrients,	typically	thiamine,	riboflavin,	niacin,	folic	acid,	and	iron.	However,	this	doesnt	replace	all	nutrients	lost	during	refining.Traditional	processing	methods	Traditional	cereal	preparation	techniques	often	enhance	nutritional	value	through	processes	like:Fermentation:	Sourdough	bread-making,	idli	preparation,
and	other	fermentation	processes	increase	mineral	bioavailability	and	sometimes	boost	vitamin	content	through	microbial	activity.Germination:	Sprouting	activates	enzymes	that	break	down	phytic	acid,	increasing	mineral	absorption	and	sometimes	increasing	vitamin	content.Parboiling:	This	process,	common	in	rice	preparation,	drives	nutrients	from
the	bran	into	the	endosperm	before	milling,	creating	a	refined	product	with	better	nutrition	than	conventional	white	rice.These	traditional	methods	developed	over	centuries	often	represent	ingenious	solutions	to	maximize	nutritional	value	while	improving	palatability	and	storage	stability.The	role	of	cereals	in	balanced	nutrition	Understanding	cereal
structure	and	composition	helps	explain	their	central	role	in	human	nutrition	throughout	history.	Their	complex	carbohydrates	provide	sustained	energy,	while	their	protein,	though	incomplete,	contributes	significantly	to	overall	protein	intake	when	consumed	in	sufficient	quantities	or	complementary	combinations.The	nutritional	differences	between
whole	and	refined	cereals	highlight	the	importance	of	dietary	choices.	Whole	grains,	containing	all	three	structural	componentsbran,	endosperm,	and	germdeliver	a	comprehensive	nutritional	package	including	fiber,	vitamins,	minerals,	and	phytonutrients.	Refined	cereals	provide	energy-dense	carbohydrates	but	lack	many	protective	nutrients	unless
fortified.Modern	nutritional	science	confirms	what	traditional	food	cultures	discovered	through	experiencecereals	serve	as	excellent	nutritional	foundations	when	consumed	in	their	less	processed	forms	and	combined	with	complementary	foods	like	legumes,	vegetables,	and	small	amounts	of	animal	products.What	do	you	think?	How	might
understanding	the	structure	and	composition	of	cereals	influence	your	food	choices?	Have	you	noticed	differences	in	how	you	feel	after	consuming	whole	grain	versus	refined	grain	products?Whole	grains	have	long	been	considered	a	key	component	of	a	healthy	diet.	In	fact,	some	research	suggests	that	grains	have	been	widely	consumed	by	humans
for	at	least	100,000	years.Not	only	are	these	grains	rich	in	essential	nutrients,	but	they	have	also	been	tied	to	a	number	of	health	benefits,	including	improved	heart	health,	better	blood	sugar	control,	protection	against	disease	and,	according	to	new	research,	protection	against	cognitive	decline.Plus,	theyre	versatile,	delicious	and	easy	to	enjoy	as
part	of	a	number	of	different	recipes.Heres	what	you	need	to	know	about	whole	grains,	how	they	can	impact	your	health	and	some	simple	strategies	you	can	use	to	incorporate	them	into	your	diet.What	Are	Whole	Grains?In	their	natural	state	growing	in	the	fields,	whole	grains	are	actually	considered	the	entire	seed	(or	kernel)	of	a	plant.	The	seed
contains	three	distinct	parts:	the	bran,	germ	and	endosperm.AdThe	bran	such	as	wheat	bran	is	the	outer	layer	of	the	kernel,	the	germ	is	considered	the	embryo	of	the	plant,	and	the	endosperm	provides	it	with	nutrients	and	energy.Refined	grains	are	generally	stripped	of	the	bran	and	germ	during	processing,	which	extends	the	shelf	life	of	products
and	cuts	costs	for	manufacturers.	However,	it	also	decreases	the	nutritional	value	of	the	final	product.White	flour,	pasta,	crackers	and	cereal	are	a	few	examples	of	refined	grains.In	order	for	a	food	to	secure	a	slot	on	the	whole	grains	list,	it	must	contain	all	three	parts	of	the	kernel.	Not	only	does	this	maximize	the	nutrient	profile	of	the	grain,	but	it
also	boosts	the	potential	health	benefits.Some	of	the	top	examples	of	whole	grains	include	brown	rice,	oats,	quinoa,	millet,	buckwheat	and	some	of	the	healthiest	breads	around.Health	BenefitsThere	are	many	potential	benefits	of	whole	grains	and	several	reasons	you	may	want	to	consider	adding	a	serving	or	two	to	your	diet.	Here	are	a	few	of	the	top
health	benefits	of	whole	grains.1.	Highly	NutritiousWhole	grains	are	considered	nutrient-dense	foods,	meaning	that	they	provide	a	wealth	of	important	nutrients	in	each	serving.	In	particular,	whole	grains	are	generally	rich	in	fiber,	B	vitamins,	antioxidants	and	beneficial	plant	compounds.Specific	whole	grains	may	also	contain	a	hearty	dose	of	other
micronutrients	as	well.	Oats,	for	example,	are	an	excellent	source	of	manganese,	selenium,	zinc,	phosphorus	and	iron.Meanwhile,	quinoa	contains	plenty	of	protein,	magnesium,	folate	and	copper.2.	Enhance	Digestive	HeathBecause	whole	grains	contain	the	bran,	endosperm	and	germ	of	the	kernel,	they	are	typically	much	higher	in	fiber	than	their
refined	counterparts.	Fiber	travels	through	the	digestive	tract	slowly	and	plays	an	integral	role	in	several	aspects	of	health.However,	its	perhaps	most	well-known	for	its	ability	to	promote	regularity	and	enhance	digestive	health.According	to	one	meta-analysis	out	of	China,	increasing	fiber	intake	through	high-fiber	foods	could	help	increase	stool
frequency	in	those	with	constipation.	Other	research	indicates	that	fiber	could	also	aid	in	the	prevention	of	other	digestive	conditions,	including	hemorrhoids,	diverticulitis	and	gastroesophageal	reflux	disease.3.	May	Increase	Weight	LossMany	people	use	whole	grain	foods	to	lose	weight,	and	for	good	reason.	Because	whole	grains	are	a	great	source
of	fiber,	they	can	help	keep	you	feeling	full	between	meals	to	decrease	hunger	and	combat	cravings.In	fact,	one	study	found	that	increasing	total	intake	of	fiber	could	be	linked	to	a	lower	risk	of	weight	gain	and	fat	gains	in	women.Whats	more,	other	studies	show	that	eating	whole	grains	could	be	associated	with	a	lower	risk	of	weight	gain	and	obesity.
In	one	study,	eating	at	least	three	servings	of	whole	grains	per	day	was	tied	to	reductions	in	body	mass	index	and	belly	fat	in	more	than	119,000	people.AdAnother	study	from	2023	found	that	choosing	high-quality	carbohydrates	like	whole	grains,	fruit	and	non-starchy	vegetables	may	support	efforts	to	control	weight.4.	Promote	Heart
HealthIncorporating	more	whole	grains	in	your	diet	can	help	keep	your	heart	healthy	and	strong.	Whole	grains	may	also	protect	against	heart	disease	and	stroke,	both	of	which	are	major	problems	in	the	United	States	and	around	the	globe.Impressively	enough,	one	review	published	in	BMJ	found	that	consuming	three	servings	of	whole	grains	per	day
was	associated	with	a	22	percent	lower	risk	of	heart	disease.	Plus,	another	study	conducted	in	2015	reported	that	eating	more	whole	grains	could	also	be	linked	to	a	significantly	lower	risk	of	stroke.5.	Improve	Blood	Sugar	ControlWhole	grains	are	a	great	source	of	fiber,	which	can	slow	the	absorption	of	sugar	in	the	bloodstream	to	keep	blood	sugar
levels	stable.	Studies	also	show	that	whole	grains	could	help	decrease	insulin	levels	and	improve	insulin	sensitivity,	which	enhances	the	bodys	ability	to	transport	sugar	out	of	the	bloodstream	and	into	the	cells	where	it	can	be	used	as	fuel.Furthermore,	a	review	conducted	by	the	Norwegian	University	of	Science	and	Technology	showed	that	a	higher
intake	of	whole	grains	was	associated	with	a	reduced	risk	of	developing	type	2	diabetes,	indicating	that	these	grains	may	possess	powerful	anti-diabetes	properties.6.	May	Protect	Against	CancerWhole	grains	are	widely	considered	one	of	the	top	cancer-fighting	foods	thanks	to	their	content	of	dietary	fiber,	antioxidants	and	phytochemicals.	Certain
compounds	in	whole	grains,	like	gallic	acid,	ferulic	acid	and	vitamin	C,	can	help	fight	free	radical	damage	and	decrease	oxidative	stress,	both	of	which	can	contribute	to	the	development	of	cancer.One	review	out	of	New	York	evaluated	the	results	of	20	studies	examining	the	link	between	whole	grain	consumption	and	cancer.	Of	the	20	studies,	six
showed	that	regular	consumption	of	whole	grains	may	be	linked	to	up	to	a	47	percent	reduced	risk	of	cancer.Whole	grain	consumption	may	be	especially	beneficial	against	cancers	affecting	the	digestive	tract,	including	stomach	and	colorectal	cancer.7.	Fight	InflammationAlthough	acute	inflammation	is	an	important	part	of	the	immune	process,
chronic	inflammation	is	thought	to	contribute	to	autoimmune	disorders	like	rheumatoid	arthritis,	along	with	chronic	conditions	like	heart	disease,	cancer	and	diabetes.Fortunately,	adding	more	healthy	whole	grains	to	your	diet	has	been	shown	to	help	fight	inflammation	and	improve	overall	health.	In	a	study	in	American	Journal	of	Clinical	Nutrition,
swapping	refined	grains	out	for	whole	grain	products	was	effective	at	reducing	several	markers	of	inflammation	in	the	body.8.	May	Support	Memory	and	CognitionResearch	published	in	2023	by	the	American	Academy	of	Neurology	found	an	association	between	whole	grain	consumption	and	slower	memory	decline.	This	study	was	conducted	on	3,326
people	with	an	average	age	of	75	who	also	did	not	have	dementia,	with	1,999	of	the	participants	Black	adults.Participants	were	followed	for	an	average	of	six	years.	They	filled	out	a	questionnaire	every	three	years	on	whole	grain	consumption	and	completed	cognitive	and	memory	tests	every	three	years	as	well.After	the	study	was	complete,
researchers	determined	that	among	Black	people,	those	who	ate	the	most	whole	grains	had	lower	levels	of	memory	declineequivalent	to	being	8.5	years	younger	than	those	who	ate	small	amounts	of	whole	grains.Further	research	published	in	Advances	in	Nutrition	noted	that	evidence	suggests	that	greater	whole-grain	intake	is	associated	with	better
mood	and	anxiety-related	scores,	showcasing	whole	grains	could	be	considered	beneficial	brain	foods	as	well.Healthiest	Whole	GrainsThere	are	many	different	types	of	whole	grains,	each	of	which	boasts	its	own	specific	set	of	vitamins,	minerals,	antioxidants	and	health	benefits.	Here	are	a	few	of	the	healthiest	grains	that	you	may	want	to	consider
adding	to	your	next	shopping	list:	How	to	Get	Them	Into	Your	Diet	(Recipes)Wondering	how	to	eat	whole	grains	and	how	you	can	enjoy	these	healthy	foods	as	part	of	a	balanced	diet?	From	trading	the	all-purpose	flour	for	whole	wheat	flour	in	your	favorite	baked	goods	to	adding	a	serving	of	sprouted,	whole	grains	bread	like	Ezekiel	bread	to	your	daily
diet,	there	are	plenty	of	ways	to	quickly	ramp	up	your	intake.Oats,	for	instance,	are	one	of	the	most	popular	whole	grain	foods	for	breakfast	and	can	easily	be	enjoyed	topped	with	berries,	nuts	and	seeds.	Meanwhile,	brown	rice,	quinoa,	buckwheat	and	barley	are	great	options	for	side	dishes	that	can	round	out	any	meal.Alternatively,	try	swapping	out
white	bread	for	whole	grain	bread	to	bump	up	the	nutritional	value	instantly.Need	more	ideas	and	inspiration?	Here	are	a	few	simple	recipe	ideas	that	you	can	try	whipping	up	at	home:Apple	Cinnamon	Baked	OatmealQuinoa	PilafBrown	Rice	SaladRisks	and	Side	EffectsAlthough	whole	grains	can	be	a	beneficial	dietary	addition	for	most,	some	people
may	need	to	limit	their	consumption.In	particular,	those	with	celiac	disease	or	a	sensitivity	to	gluten	should	stick	to	gluten-free	whole	grains	like	quinoa,	brown	rice	and	millet	to	avoid	adverse	effects	on	health.Keep	in	mind	that	certain	grains	that	are	naturally	gluten-free	can	also	be	cross-contaminated,	including	oats.	For	this	reason,	its	important	to
look	for	products	that	are	certified	gluten-free	if	you	have	celiac	disease	or	a	gluten	sensitivity.Some	types	of	grains	are	also	often	genetically	modified.	For	example,	its	estimated	that	at	least	90	percent	of	corn	cultivated	in	the	United	States	is	genetically	modified.Many	people	choose	to	avoid	GMO	crops	due	to	concerns	about	food	safety	and	the
long-term	effects	on	health.	Selecting	organic	whole	grains	is	an	easy	way	to	minimize	your	exposure	to	GMO	crops	while	still	taking	advantage	of	the	benefits	of	whole	grains.Some	grains	may	also	contain	antinutrients,	which	can	impair	the	absorption	of	certain	vitamins	and	minerals	in	the	body.	Selecting	sprouted	varieties,	such	as	sprouted	grain
bread,	can	improve	digestion	and	decrease	the	amount	of	antinutrients	in	the	final	product.Whole	grains	are	also	relatively	high	in	carbohydrates.	Therefore,	those	following	a	low-carb	or	ketogenic	diet	may	need	to	limit	their	consumption	and	opt	for	other	low-carb	foods	instead.ConclusionWhat	are	whole	grains?	In	order	for	a	product	to	make	the
list	of	whole	grains,	it	must	contain	all	three	parts	of	the	kernel,	including	the	bran,	germ	and	endosperm.Some	examples	of	whole	grains	foods	include	barley,	buckwheat,	bulgur,	farro,	oats,	quinoa	and	rye.In	addition	to	being	highly	nutritious,	whole	grains	may	also	enhance	digestive	health,	promote	weight	loss,	protect	against	cancer,	fight
inflammation,	improve	heart	health	and	support	blood	sugar	control.To	take	advantage	of	the	many	benefits	that	whole	grains	have	to	offer,	try	enjoying	oats	for	breakfast,	trading	the	white	flour	for	whole	wheat	flour	in	your	favorite	recipes	or	adding	a	whole	grain	side	dish	to	your	next	meal.Wheat	gluten	is	made	up	of	two	proteins,	glutenin	and
gliadin.	As	dough	is	hydrated,	these	proteins	provide	the	elasticity	and	extensibility	needed	for	making	leavened	breads;	carbon	dioxide	trapped	by	a	network	of	linked	glutenins	and	gliadins	causes	the	bread	to	rise.	Gliadin	and	glutenin	are	present	in	varying	degrees	in	all	wheats,	including	einkorn,	emmer,	spelt,	and	Kernza.Barley	and	rye	contain
different	kinds	of	gluten	proteins,	which	is	why	barley	and	rye	breads	do	not	rise	in	the	same	fashion	as	those	made	from	wheat.	Confusingly,	some	rice	is	called	glutinous	(glue-like)	because	of	its	sticky	carbohydrates,	not	because	it	contains	gluten	proteins.You	can	learn	more	about	the	science	of	gluten	in	this	lecture	from	Professor	Andrew	Ross,
Cereal	Scientist	at	Oregon	State	University,	and	by	reading	this	paper	written	by	Lisa	Kissing	Kucek,	Wisconsin-based	research	geneticist	with	the	USDA	Agronomic	Research	Service.
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