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Spoilage	of	fats	&	oils	into	foul-smelling	substancesThis	article	is	missing	information	about	detection	and	quantification	peroxide	value,	acid	value,	carbonyl	value,	total	polar	materials;	legal	levels.	Please	expand	the	article	to	include	this	information.	Further	details	may	exist	on	the	talk	page.	(November	2021)Rancidification	is	the	process	of
complete	or	incomplete	autoxidation	or	hydrolysis	of	fats	and	oils	when	exposed	to	air,	light,	moisture,	or	bacterial	action,	producing	short-chain	aldehydes,	ketones	and	free	fatty	acids.[1]When	these	processes	occur	in	food,	undesirable	odors	and	flavors	can	result.	In	processed	meats,	these	flavors	are	collectively	known	as	warmed-over	flavor.	In
certain	cases,	however,	the	flavors	can	be	desirable	(as	in	aged	cheeses).[2]Rancidification	can	also	detract	from	the	nutritional	value	of	food,	as	some	vitamins	are	sensitive	to	oxidation.[3]	Similar	to	rancidification,	oxidative	degradation	also	occurs	in	other	hydrocarbons,	such	as	lubricating	oils,	fuels,	and	mechanical	cutting	fluids.[4]Five	pathways
for	rancidification	are	recognized:[5]Hydrolytic	rancidity	refers	to	the	odor	that	develops	when	triglycerides	are	hydrolyzed	and	free	fatty	acids	are	released.	This	reaction	of	lipid	with	water	may	require	a	catalyst	(such	as	a	lipase,[6]	or	acidic	or	alkaline	conditions)	leading	to	the	formation	of	free	fatty	acids	and	glycerol.	In	particular,	short-chain
fatty	acids,	such	as	butyric	acid,	are	malodorous.[7]	When	short-chain	fatty	acids	are	produced,	they	serve	as	catalysts	themselves,	further	accelerating	the	reaction,	a	form	of	autocatalysis.[7]Oxidative	rancidity	is	associated	with	the	degradation	by	oxygen	in	the	air.Main	article:	Lipid	peroxidationThe	double	bonds	of	an	unsaturated	fatty	acid	can	be
cleaved	by	free-radical	reactions	involving	molecular	oxygen.	This	reaction	causes	the	release	of	malodorous	and	highly	volatile	aldehydes	and	ketones.	Because	of	the	nature	of	free-radical	reactions,	the	reaction	is	catalyzed	by	sunlight.[7]	Oxidation	primarily	occurs	with	unsaturated	fats.	For	example,	even	though	meat	is	held	under	refrigeration	or
in	a	frozen	state,	the	poly-unsaturated	fat	will	continue	to	oxidize	and	slowly	become	rancid.	The	fat	oxidation	process,	potentially	resulting	in	rancidity,	begins	immediately	after	the	animal	is	slaughtered	and	the	muscle,	intra-muscular,	inter-muscular	and	surface	fat	becomes	exposed	to	oxygen	of	the	air.	This	chemical	process	continues	during
frozen	storage,	though	more	slowly	at	lower	temperature.	Oxidative	rancidity	can	be	prevented	by	light-proof	packaging,	oxygen-free	atmosphere	(air-tight	containers)	and	by	the	addition	of	antioxidants.[7]A	double	bond	of	an	unsaturated	fatty	acid	can	be	oxidised	by	oxygen	from	the	air	in	reactions	catalysed	by	plant	or	animal	lipoxygenase	enzymes,
[6]	producing	a	hydroperoxide	as	a	reactive	intermediate,	as	in	free-radical	peroxidation.	The	final	products	depend	on	conditions:	the	lipoxygenase	article	shows	that	if	a	hydroperoxide	lyase	enzyme	is	present,	it	can	cleave	the	hydroperoxide	to	yield	short-chain	fatty	acids	and	dicarboxylic	acids	(several	of	which	were	first	discovered	in	rancid
fats).Microbial	rancidity	refers	to	a	water-dependent	process	in	which	microorganisms,	such	as	bacteria	or	molds,	use	their	enzymes	such	as	lipases	to	break	down	fat.[6]	Pasteurization	and/or	addition	of	antioxidant	ingredients	such	as	vitamin	E,	can	reduce	this	process	by	destroying	or	inhibiting	microorganisms.[6]Despite	concerns	among	the
scientific	community,	there	is	little	data	on	the	health	effects	of	rancidity	or	lipid	oxidation	in	humans.[8][9]	Animal	studies	show	evidence	of	organ	damage,	inflammation,	carcinogenesis,	and	advanced	atherosclerosis,	although	typically	the	dose	of	oxidized	lipids	is	larger	than	what	would	be	consumed	by	humans.[10][11][12]The	free	radical	pathway
for	the	first	phase	of	the	oxidative	rancidification	of	fats.Antioxidants	are	often	used	as	preservatives	in	fat-containing	foods	to	delay	the	onset	or	slow	the	development	of	rancidity	due	to	oxidation.	Natural	antioxidants	include	ascorbic	acid	(vitamin	C)	and	tocopherols	(vitamin	E).	Synthetic	antioxidants	include	butylated	hydroxyanisole	(BHA),
butylated	hydroxytoluene	(BHT),	TBHQ,	propyl	gallate	and	ethoxyquin.	The	natural	antioxidants	tend	to	be	short-lived,[13]	so	synthetic	antioxidants	are	used	when	a	longer	shelf-life	is	preferred.	The	effectiveness	of	water-soluble	antioxidants	is	limited	in	preventing	direct	oxidation	within	fats,	but	is	valuable	in	intercepting	free	radicals	that	travel
through	the	aqueous	parts	of	foods.	A	combination	of	water-soluble	and	fat-soluble	antioxidants	is	ideal,	usually	in	the	ratio	of	fat	to	water.In	addition,	rancidification	can	be	decreased	by	storing	fats	and	oils	in	a	cool,	dark	place	with	little	exposure	to	oxygen	or	free	radicals,	since	heat	and	light	accelerate	the	rate	of	reaction	of	fats	with	oxygen.
Antimicrobial	agents	can	also	delay	or	prevent	rancidification	by	inhibiting	the	growth	of	bacteria	or	other	micro-organisms	that	affect	the	process.[1]Oxygen	scavenging	technology	can	be	used	to	remove	oxygen	from	food	packaging	and	therefore	prevent	oxidative	rancidification.Oxidative	stability	is	a	measure	of	oil	or	fat	resistance	to	oxidation.
Because	the	process	takes	place	through	a	chain	reaction,	the	oxidation	reaction	has	a	period	when	it	is	relatively	slow,	before	it	suddenly	speeds	up.	The	time	for	this	to	happen	is	called	the	"induction	time",	and	it	is	repeatable	under	identical	conditions	(temperature,	air	flow,	etc.).	There	are	a	number	of	ways	to	measure	the	progress	of	the
oxidation	reaction.	One	of	the	most	popular	methods	currently	in	use	is	the	Rancimat	method.The	Rancimat	method	is	carried	out	using	an	air	current	at	temperatures	between	50	and	220C.	The	volatile	oxidation	products	(largely	formic	acid[14])	are	carried	by	the	air	current	into	the	measuring	vessel,	where	they	are	absorbed	(dissolve)	in	the
measuring	fluid	(distilled	water).	By	continuous	measurement	of	the	conductivity	of	this	solution,	oxidation	curves	can	be	generated.	The	cusp	point	of	the	oxidation	curve	(the	point	where	a	rapid	rise	in	the	conductivity	starts)	gives	the	induction	time	of	the	rancidification	reaction,[15]	and	can	be	taken	as	an	indication	of	the	oxidative	stability	of	the
sample.The	Rancimat	method,	the	oxidative	stability	instrument	(OSI)	and	the	oxidograph	were	all	developed	as	automatic	versions	of	the	more	complicated	AOM	(active	oxygen	method),	which	is	based	on	measuring	peroxide	values[15]	for	determining	the	induction	time	of	fats	and	oils.	Over	time,	the	Rancimat	method	has	become	established,	and	it
has	been	accepted	into	a	number	of	national	and	international	standards,	for	example	AOCS	Cd	12b-92	and	ISO	6886.Deep	frying	Oil	deterioration	and	chemical	changesFermentation	in	food	processing	Converting	carbohydrates	to	alcohol	or	acids	using	anaerobic	microorganismsFood	preservation	Inhibition	of	microbial	growth	in	foodLipid
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239243.	doi:10.1016/S1466-8564(00)00018-7.Look	up	rancidification	in	Wiktionary,	the	free	dictionary.Retrieved	from	"	Share	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these
freedoms	as	long	as	you	follow	the	license	terms.	Attribution	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	If	you	remix,	transform,	or	build	upon	the	material,	you	must
distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an
applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	We've	noticed	that	if	we	store	any	food	item	at	room	temperature	for	an	extended	period	of	time,	it
goes	stale.	It	is	caused	by	the	oxidation	of	food	when	it	comes	into	contact	with	air,	which	causes	it	to	smell	and	taste	bad.	It	can	be	avoided	by	following	a	few	precautions,	such	as	keeping	food	in	the	refrigerator.	Microorganisms'	activity	will	be	slowed,	and	their	shelf	life	will	be	extended.	Rancidity	Rancidity	is	the	oxidation	of	oils	or	fats	in	the	food
that	causes	a	foul	odour	and	flavour.	When	unsaturated	components	of	a	fatty	substance	are	exposed	to	sunlight,	they	can	break	down	into	esters,	volatile	aldehydes,	ketones,	alcohols,	and	hydrocarbons,	some	of	which	have	foul	odours.	Rancidity	is	an	unpleasant	odour	or	flavour	caused	by	the	airborne	oxidation	of	unsaturated	fat	found	in	meals	and
other	products.	When	unsaturated	components	of	a	fatty	material	are	exposed	to	air,	they	are	transformed	into	hydroperoxides,	which	then	break	down	into	volatile	aldehydes,	esters,	alcohols,	ketones,	and	hydrocarbons,	some	of	which	have	unpleasant	odours.	The	above-mentioned	process,	as	well	as	hydrolysis,	which	releases	volatile	and
malodorous	acids,	mainly	butyric	acid,	causes	butter	to	get	rancid.	At	normal	temperatures,	saturated	fats	like	beef	tallow	are	resistant	to	oxidation	and	rarely	go	rancid.	For	example,	A	stale	packet	of	chips	has	a	distinct	odour.When	butter	is	kept	open	for	a	long	duration,	the	flavour	and	smell	change.Factors	that	affect	Rancidity	There	are	various
factors	that	affect	rancidity.	Some	of	the	factors	are	discussed	below:	Oxygen:	Exposure	to	oxygen	is	the	major	cause	of	rancidity.	Because	oxygen	is	more	soluble	in	lipids,	it	causes	food	oxidation	and	damage	by	producing	free	radicals.Microorganisms:	Many	microorganisms	produce	lipase,	an	enzyme	that	causes	lipid	breakdown.	These	microbes
employ	their	enzyme	to	break	down	the	chemical	content	of	food.Factors	of	nature:	Rancidification	is	influenced	by	physical	elements	such	as	heat,	light,	and	temperature.	Heat	and	light	drive	the	oxidation	process	and	are	the	primary	sources	of	free	radical	generation.	The	breakdown	of	unsaturated	fatty	acids	is	aided	by	light.Trace	elements:	Trace
elements,	such	as	Fe	and	Zn,	can	speed	up	the	pace	of	rancidity.	Another	key	aspect	that	impacts	rancidity	is	temperature.Prevention	of	Rancidity	of	Food	The	term	"rancidity"	refers	to	the	process	of	food	containing	fat	and	oil	coming	into	contact	with	ambient	oxygen	and	undergoing	auto-oxidation,	which	results	in	a	foul	odour	and	a	change	in	taste.
Almost	any	meal	has	the	potential	to	go	rotten.	The	word	is	especially	applicable	to	oils.	Oils	are	especially	vulnerable	to	rancidity	due	to	their	chemistry,	which	makes	them	vulnerable	to	oxygen	attack.	Metabolic	interaction	between	fats	and	oxygen	causes	the	oxidation	of	fats.	Long-chain	fatty	acids	are	destroyed	and	short-chain	molecules	are
generated	during	this	process.	Butyric	acid	is	one	of	the	reaction	products,	and	it	is	this	acid	that	gives	the	rotten	taste.	The	degradation	of	fats,	oils,	and	other	lipids	by	hydrolysis,	oxidation,	or	both	are	known	as	rancidification.	In	glycerides,	hydrolysis	separates	fatty	acid	chains	from	the	glycerol	backbone.	Following	are	the	ways	to	prevent
rancidity:-	Addition	of	Antioxidants	-	Antioxidants	are	the	most	effective	way	to	keep	food	from	becoming	rancid.	Antioxidants	are	added	to	fat-containing	foods	to	prevent	rancidity	from	forming	due	to	oxidation.	Types	of	antioxidants:Natural	antioxidants.Synthetic	antioxidants.Semisynthetic	antioxidants	Gallic	acid,	propyl	gallate.Metal	chelators
citric	acid,	phosphoric	acid.Oxygen	scavengers	ascorbic	acid.	Flavonoids,	polyphenols,	ascorbic	acid	(vitamin	C),	and	tocopherols	are	all-natural	antioxidants	(vitamin	E).	Butylated	hydroxyanisole	(BHA),	butylated	hydroxytoluene	(BHT),	propyl-3,	4,	5-trihydroxybenzoate	(also	known	as	propyl	gallate),	and	ethoxyquin	are	examples	of	synthetic
antioxidants.	Natural	antioxidants	have	a	short	shelf	life,	whereas	synthetic	antioxidants	have	a	longer	shelf	life	and	perform	better.	Water-soluble	antioxidants	are	ineffective	in	stopping	direct	oxidation	within	fats,	but	they	are	useful	in	intercepting	free	radicals	that	pass	via	food's	watery	portions.	Addition	of	Sequestering	Agents	-	Metals	are	bound
by	sequestering	agents,	which	prevent	them	from	initiating	auto-oxidation.	EDTA	(ethylene	diamine	tetra	acetic	acid)	and	citric	acid	are	examples	of	sequestering	agents.Proper	Storage	of	Fats	and	Oil	Food	-	Another	strategy	to	prevent	food	from	becoming	rancid	is	to	store	it	properly,	away	from	the	effects	of	oxygen.	Because	heat	and	light
accelerate	the	rate	of	reactivity	of	lipids	with	oxygen,	rancidification	can	be	reduced	by	storing	fats	and	oils	in	a	cold,	dark	environment	with	little	exposure	to	oxygen	or	free	radicals.	Do	not	add	new	oil	to	vessels	that	already	have	old	oil	in	them.	The	old	oil	will	cause	a	reaction,	causing	the	new	oil	to	get	rancid	faster	than	if	it	were	stored	in	a	clean,
empty	vessel.	Allow	tanks	to	drain	and	dry	thoroughly	before	use,	as	this	will	speed	up	the	problems	related	to	oxidation.Packing	in	Nitrogen	Gas	-	Nitrogen	is	fed	into	the	liquid	to	remove	the	oxygen	dissolved	in	the	juice,	generating	bubbles	that	carry	the	oxygen,	which	is	then	removed	from	the	juice.	Nitrogen	is	utilized	in	the	winemaking	business
to	prevent	oxidation,	allowing	for	the	use	of	fewer	chemicals.	In	the	food	packaging	sector,	nitrogen	gas	has	long	been	utilized	to	help	protect	the	freshness,	integrity,	and	quality	of	the	delivered	product.	Nitrogen	gas	is	also	commonly	utilized	for	food	packaging	because	it	creates	a	pressured	environment	that	inhibits	container	collapse.Keeping	food
in	a	Refrigerator	Storing	in	Airtight	Containers	-	Food	is	kept	in	airtight	containers	because	of	the	following	reasons:It	keeps	food	fresh	and	also	prevents	rancidity.It	prevents	the	growth	of	bacteria	and	entry	of	foreign	substances	that	can	contaminate	the	food.Have	the	ability	to	retain	the	original	flavour	and	aroma	of	the	food.Keeps	the	food
hygienic.	Mostly	food	having	high	water	content	is	stored	in	Refrigerator.	Bacterial	growth	is	slowed	by	refrigeration.	Bacteria	can	be	found	almost	everywhere	in	nature.	They	can	be	found	in	the	earth,	air,	and	water,	as	well	as	the	meals	we	eat.	When	bacteria	have	access	to	nutrition	(food),	moisture,	and	warm	temperatures,	they	multiply	quickly,
reaching	a	stage	where	some	germs	might	cause	illness.	Bacteria	grow	most	quickly	at	temperatures	between	40	and	140	degrees	Fahrenheit,	with	some	strains	doubling	in	size	in	as	little	as	20	minutes.	Most	items	can	be	kept	safe	in	a	refrigerator	set	at	40	degrees	Fahrenheit	or	lower.	Away	From	Light	-	is	stored	away	from	light,	since	light	can
cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.Sample	Questions	Question	1:	What	is	the	reactant	and	product	in	the	given	chemical	equation	:	2Mg(s)	+	O2(g)	2MgO(s)	Answer:	In	the	given	equation,	Mg
and	O2	are	the	reactants	and	MgO	is	the	product.	Question	2:	Differentiate	between	Oxidation	and	Reduction.	Answer:	In	Oxidation	oxygen	is	added	or	hydrogen	is	removed,	whereas	in	Reduction	hydrogen	is	added	or	oxygen	is	removed.	Question	3:	What	is	a	Redox	Reaction?	Answer:	Redox	reaction	is	a	reaction	in	which	oxidation	and	reduction
both	occur	simultaneously.	For	Example	-	Cuo	+H2Cu	+H2O	Question	4:	Name	different	ways	to	prevent	Rancidity	of	food.	Answer:	Adding	AntiOxidantsPackaging	in	Nitrogen	GasKeeping	in	a	Refrigerator	Storing	in	Airtight	ContainersAway	From	Light	Question	5:	Why	food	is	kept	in	refrigerators?	Answer:	Because	bacteria	thrive	in	humidified
environments	with	high	temperatures.	However,	a	refrigerator	is	a	chilly	location	with	no	humidity	or	warmth,	which	inhibits	the	growth	of	microorganisms.	This	is	why	food	may	be	kept	in	the	refrigerator	for	longer	periods	of	time.	Question	6:	Which	type	of	foods	are	stored	in	refrigerators?	Answer:	Foods	with	a	high	water	content	are	prone	to
spoilage.	As	a	result,	it	should	be	kept	in	refrigerators.	Cucumber,	watermelon,	tomatoes,	and	other	fruits	and	vegetables	should	also	be	kept	in	the	refrigerator.	Question	7:	Why	some	types	of	food	are	stored	away	from	the	light?	Answer:	Food	is	stored	away	from	light,	since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be
accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.	CBSE	Class	10	Chemistry	Notes	Characteristics	of	Chemical	Reactions	Types	of	Chemical	Reactions	Reactants	and	Products	Chemical	Equations	-	Definition,	Representation,	Types	How	to	Balance	Chemical	Equations?
Writing	and	Balancing	Chemical	Equations	Difference	between	Endothermic	and	Exothermic	Reactions	What	are	the	Conditions	required	for	a	Chemical	Reaction?	Writing	and	Balancing	Chemical	Equations	Oxidizing	and	Reducing	Agents	Decomposition	Reaction	Effects	of	Oxidation	Reactions	in	Everyday	Life	Corrosion	and	Rancidity	What	is
Rancidity	and	How	to	prevent	them?	Acids,	Bases	and	Salts	Chemical	Indicators	-	Definition,	Types,	Examples	Difference	between	Mineral	Acids	and	Organic	Acids	Strength	of	Acids	Concentrated	and	Dilute	Acids	Properties	of	Acids	-	Definition,	Examples,	Properties,	Uses	What	do	all	Acids	have	in	Common?	Are	all	compounds	that	contain	hydrogen
not	an	acid?	Uses	of	Mineral	Acids	in	Industries	Difference	between	Alkalis	and	Bases	What	do	All	Bases	Have	in	Common?	Strong	and	Weak	Bases	Acids	and	Bases	Importance	of	pH	in	Everyday	Life	Explain	the	pH	Change	As	the	Cause	Of	Tooth	Decay	Importance	of	pH	in	Everyday	Life	What	is	meant	by	Family	of	Salts?	Acidic,	Basic	and	Neutral
Salts	What	is	Sodium	Chloride?	-	Definition,	Preparation,	Properties,	Uses	Bleaching	Powder	Cleansing	Action	of	Soaps	and	Detergents	Water	of	Crystallization	Metals	and	Non-Metals	Exceptions	in	Physical	Properties	of	Metals	and	Non-Metals	Difference	between	Metals	and	Non-Metals	Reactivity	Series	-	Reactivity	of	Metals,	Features,	Tricks	Uses
of	Metals	and	Non-Metals	Noble	Gas	What	are	the	causes	of	Chemical	Bonding?	Types	of	Chemical	Bonding	Ionic	Bonds	and	Ionic	Compounds	Covalent	Bonds	-	Definition,	Types,	Properties,	Examples	What	are	Covalent	Compounds?	Definition,	Formation,	Properties	Properties	of	Ionic	and	Covalent	Compounds	Occurrence	of	Metals,	Minerals	and
Ores	Extraction	of	Metals	from	Ores	Concentration	of	Ore	-	Definition,	Methods	of	Separation,	Examples	Conversion	of	Ore	into	Metal	Extraction	of	Highly	Reactive	Metals	Extraction	of	Moderately	and	Less	Reactive	Metals	What	is	Refining	of	Metals?	What	is	Corrosion?	Corrosion	of	Metals	Platinum	-	Definition,	Occurrence,	Properties,	Applications
Carbon	Why	does	Carbon	Always	Form	Covalent	Bonds?	Why	is	Carbon	considered	Tetravalent?	Allotropes	of	Carbon	Diamond	and	Graphite	-	Structure,	Uses,	Properties,	Applications	What	is	Catenation	and	Tetravalency?	What	are	Hydrocarbons?	Saturated	and	Unsaturated	Hydrocarbons	Alkyl	Groups	and	Cyclic	Hydrocarbons	Functional	Groups
Chemical	Properties	of	Carbon	Compounds	Hydrogenation	of	Oils	Ethanol	Cleansing	Action	of	Soaps	and	Detergents	Difference	Between	Soap	and	Detergent	Dobereiners	Triads	-	Definition,	Types,	Limitations	Newlands	Law	of	Octaves	Classification	of	Elements	Mendeleev	Periodic	Table	Merits	of	Mendeleevs	Periodic	Table	Anomalies	of	Mendeleevs
Periodic	Table	Modern	Periodic	Law	Periodic	Table	of	Elements	Characteristics	of	the	Periods	and	Groups	of	the	Periodic	Table	Merits	of	the	Modern	Periodic	Table	We've	noticed	that	if	we	store	any	food	item	at	room	temperature	for	an	extended	period	of	time,	it	goes	stale.	It	is	caused	by	the	oxidation	of	food	when	it	comes	into	contact	with	air,
which	causes	it	to	smell	and	taste	bad.	It	can	be	avoided	by	following	a	few	precautions,	such	as	keeping	food	in	the	refrigerator.	Microorganisms'	activity	will	be	slowed,	and	their	shelf	life	will	be	extended.	Rancidity	Rancidity	is	the	oxidation	of	oils	or	fats	in	the	food	that	causes	a	foul	odour	and	flavour.	When	unsaturated	components	of	a	fatty
substance	are	exposed	to	sunlight,	they	can	break	down	into	esters,	volatile	aldehydes,	ketones,	alcohols,	and	hydrocarbons,	some	of	which	have	foul	odours.	Rancidity	is	an	unpleasant	odour	or	flavour	caused	by	the	airborne	oxidation	of	unsaturated	fat	found	in	meals	and	other	products.	When	unsaturated	components	of	a	fatty	material	are	exposed
to	air,	they	are	transformed	into	hydroperoxides,	which	then	break	down	into	volatile	aldehydes,	esters,	alcohols,	ketones,	and	hydrocarbons,	some	of	which	have	unpleasant	odours.	The	above-mentioned	process,	as	well	as	hydrolysis,	which	releases	volatile	and	malodorous	acids,	mainly	butyric	acid,	causes	butter	to	get	rancid.	At	normal
temperatures,	saturated	fats	like	beef	tallow	are	resistant	to	oxidation	and	rarely	go	rancid.	For	example,	A	stale	packet	of	chips	has	a	distinct	odour.When	butter	is	kept	open	for	a	long	duration,	the	flavour	and	smell	change.Factors	that	affect	Rancidity	There	are	various	factors	that	affect	rancidity.	Some	of	the	factors	are	discussed	below:	Oxygen:
Exposure	to	oxygen	is	the	major	cause	of	rancidity.	Because	oxygen	is	more	soluble	in	lipids,	it	causes	food	oxidation	and	damage	by	producing	free	radicals.Microorganisms:	Many	microorganisms	produce	lipase,	an	enzyme	that	causes	lipid	breakdown.	These	microbes	employ	their	enzyme	to	break	down	the	chemical	content	of	food.Factors	of
nature:	Rancidification	is	influenced	by	physical	elements	such	as	heat,	light,	and	temperature.	Heat	and	light	drive	the	oxidation	process	and	are	the	primary	sources	of	free	radical	generation.	The	breakdown	of	unsaturated	fatty	acids	is	aided	by	light.Trace	elements:	Trace	elements,	such	as	Fe	and	Zn,	can	speed	up	the	pace	of	rancidity.	Another
key	aspect	that	impacts	rancidity	is	temperature.Prevention	of	Rancidity	of	Food	The	term	"rancidity"	refers	to	the	process	of	food	containing	fat	and	oil	coming	into	contact	with	ambient	oxygen	and	undergoing	auto-oxidation,	which	results	in	a	foul	odour	and	a	change	in	taste.	Almost	any	meal	has	the	potential	to	go	rotten.	The	word	is	especially
applicable	to	oils.	Oils	are	especially	vulnerable	to	rancidity	due	to	their	chemistry,	which	makes	them	vulnerable	to	oxygen	attack.	Metabolic	interaction	between	fats	and	oxygen	causes	the	oxidation	of	fats.	Long-chain	fatty	acids	are	destroyed	and	short-chain	molecules	are	generated	during	this	process.	Butyric	acid	is	one	of	the	reaction	products,
and	it	is	this	acid	that	gives	the	rotten	taste.	The	degradation	of	fats,	oils,	and	other	lipids	by	hydrolysis,	oxidation,	or	both	are	known	as	rancidification.	In	glycerides,	hydrolysis	separates	fatty	acid	chains	from	the	glycerol	backbone.	Following	are	the	ways	to	prevent	rancidity:-	Addition	of	Antioxidants	-	Antioxidants	are	the	most	effective	way	to	keep
food	from	becoming	rancid.	Antioxidants	are	added	to	fat-containing	foods	to	prevent	rancidity	from	forming	due	to	oxidation.	Types	of	antioxidants:Natural	antioxidants.Synthetic	antioxidants.Semisynthetic	antioxidants	Gallic	acid,	propyl	gallate.Metal	chelators	citric	acid,	phosphoric	acid.Oxygen	scavengers	ascorbic	acid.	Flavonoids,	polyphenols,
ascorbic	acid	(vitamin	C),	and	tocopherols	are	all-natural	antioxidants	(vitamin	E).	Butylated	hydroxyanisole	(BHA),	butylated	hydroxytoluene	(BHT),	propyl-3,	4,	5-trihydroxybenzoate	(also	known	as	propyl	gallate),	and	ethoxyquin	are	examples	of	synthetic	antioxidants.	Natural	antioxidants	have	a	short	shelf	life,	whereas	synthetic	antioxidants	have	a
longer	shelf	life	and	perform	better.	Water-soluble	antioxidants	are	ineffective	in	stopping	direct	oxidation	within	fats,	but	they	are	useful	in	intercepting	free	radicals	that	pass	via	food's	watery	portions.	Addition	of	Sequestering	Agents	-	Metals	are	bound	by	sequestering	agents,	which	prevent	them	from	initiating	auto-oxidation.	EDTA	(ethylene
diamine	tetra	acetic	acid)	and	citric	acid	are	examples	of	sequestering	agents.Proper	Storage	of	Fats	and	Oil	Food	-	Another	strategy	to	prevent	food	from	becoming	rancid	is	to	store	it	properly,	away	from	the	effects	of	oxygen.	Because	heat	and	light	accelerate	the	rate	of	reactivity	of	lipids	with	oxygen,	rancidification	can	be	reduced	by	storing	fats
and	oils	in	a	cold,	dark	environment	with	little	exposure	to	oxygen	or	free	radicals.	Do	not	add	new	oil	to	vessels	that	already	have	old	oil	in	them.	The	old	oil	will	cause	a	reaction,	causing	the	new	oil	to	get	rancid	faster	than	if	it	were	stored	in	a	clean,	empty	vessel.	Allow	tanks	to	drain	and	dry	thoroughly	before	use,	as	this	will	speed	up	the	problems
related	to	oxidation.Packing	in	Nitrogen	Gas	-	Nitrogen	is	fed	into	the	liquid	to	remove	the	oxygen	dissolved	in	the	juice,	generating	bubbles	that	carry	the	oxygen,	which	is	then	removed	from	the	juice.	Nitrogen	is	utilized	in	the	winemaking	business	to	prevent	oxidation,	allowing	for	the	use	of	fewer	chemicals.	In	the	food	packaging	sector,	nitrogen
gas	has	long	been	utilized	to	help	protect	the	freshness,	integrity,	and	quality	of	the	delivered	product.	Nitrogen	gas	is	also	commonly	utilized	for	food	packaging	because	it	creates	a	pressured	environment	that	inhibits	container	collapse.Keeping	food	in	a	Refrigerator	Storing	in	Airtight	Containers	-	Food	is	kept	in	airtight	containers	because	of	the
following	reasons:It	keeps	food	fresh	and	also	prevents	rancidity.It	prevents	the	growth	of	bacteria	and	entry	of	foreign	substances	that	can	contaminate	the	food.Have	the	ability	to	retain	the	original	flavour	and	aroma	of	the	food.Keeps	the	food	hygienic.	Mostly	food	having	high	water	content	is	stored	in	Refrigerator.	Bacterial	growth	is	slowed	by
refrigeration.	Bacteria	can	be	found	almost	everywhere	in	nature.	They	can	be	found	in	the	earth,	air,	and	water,	as	well	as	the	meals	we	eat.	When	bacteria	have	access	to	nutrition	(food),	moisture,	and	warm	temperatures,	they	multiply	quickly,	reaching	a	stage	where	some	germs	might	cause	illness.	Bacteria	grow	most	quickly	at	temperatures
between	40	and	140	degrees	Fahrenheit,	with	some	strains	doubling	in	size	in	as	little	as	20	minutes.	Most	items	can	be	kept	safe	in	a	refrigerator	set	at	40	degrees	Fahrenheit	or	lower.	Away	From	Light	-	is	stored	away	from	light,	since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial
light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.Sample	Questions	Question	1:	What	is	the	reactant	and	product	in	the	given	chemical	equation	:	2Mg(s)	+	O2(g)	2MgO(s)	Answer:	In	the	given	equation,	Mg	and	O2	are	the	reactants	and	MgO	is	the	product.	Question	2:	Differentiate	between	Oxidation	and
Reduction.	Answer:	In	Oxidation	oxygen	is	added	or	hydrogen	is	removed,	whereas	in	Reduction	hydrogen	is	added	or	oxygen	is	removed.	Question	3:	What	is	a	Redox	Reaction?	Answer:	Redox	reaction	is	a	reaction	in	which	oxidation	and	reduction	both	occur	simultaneously.	For	Example	-	Cuo	+H2Cu	+H2O	Question	4:	Name	different	ways	to
prevent	Rancidity	of	food.	Answer:	Adding	AntiOxidantsPackaging	in	Nitrogen	GasKeeping	in	a	Refrigerator	Storing	in	Airtight	ContainersAway	From	Light	Question	5:	Why	food	is	kept	in	refrigerators?	Answer:	Because	bacteria	thrive	in	humidified	environments	with	high	temperatures.	However,	a	refrigerator	is	a	chilly	location	with	no	humidity	or
warmth,	which	inhibits	the	growth	of	microorganisms.	This	is	why	food	may	be	kept	in	the	refrigerator	for	longer	periods	of	time.	Question	6:	Which	type	of	foods	are	stored	in	refrigerators?	Answer:	Foods	with	a	high	water	content	are	prone	to	spoilage.	As	a	result,	it	should	be	kept	in	refrigerators.	Cucumber,	watermelon,	tomatoes,	and	other	fruits
and	vegetables	should	also	be	kept	in	the	refrigerator.	Question	7:	Why	some	types	of	food	are	stored	away	from	the	light?	Answer:	Food	is	stored	away	from	light,	since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is
kept	away	from	light.	CBSE	Class	10	Chemistry	Notes	Characteristics	of	Chemical	Reactions	Types	of	Chemical	Reactions	Reactants	and	Products	Chemical	Equations	-	Definition,	Representation,	Types	How	to	Balance	Chemical	Equations?	Writing	and	Balancing	Chemical	Equations	Difference	between	Endothermic	and	Exothermic	Reactions	What
are	the	Conditions	required	for	a	Chemical	Reaction?	Writing	and	Balancing	Chemical	Equations	Oxidizing	and	Reducing	Agents	Decomposition	Reaction	Effects	of	Oxidation	Reactions	in	Everyday	Life	Corrosion	and	Rancidity	What	is	Rancidity	and	How	to	prevent	them?	Acids,	Bases	and	Salts	Chemical	Indicators	-	Definition,	Types,	Examples
Difference	between	Mineral	Acids	and	Organic	Acids	Strength	of	Acids	Concentrated	and	Dilute	Acids	Properties	of	Acids	-	Definition,	Examples,	Properties,	Uses	What	do	all	Acids	have	in	Common?	Are	all	compounds	that	contain	hydrogen	not	an	acid?	Uses	of	Mineral	Acids	in	Industries	Difference	between	Alkalis	and	Bases	What	do	All	Bases	Have
in	Common?	Strong	and	Weak	Bases	Acids	and	Bases	Importance	of	pH	in	Everyday	Life	Explain	the	pH	Change	As	the	Cause	Of	Tooth	Decay	Importance	of	pH	in	Everyday	Life	What	is	meant	by	Family	of	Salts?	Acidic,	Basic	and	Neutral	Salts	What	is	Sodium	Chloride?	-	Definition,	Preparation,	Properties,	Uses	Bleaching	Powder	Cleansing	Action	of
Soaps	and	Detergents	Water	of	Crystallization	Metals	and	Non-Metals	Exceptions	in	Physical	Properties	of	Metals	and	Non-Metals	Difference	between	Metals	and	Non-Metals	Reactivity	Series	-	Reactivity	of	Metals,	Features,	Tricks	Uses	of	Metals	and	Non-Metals	Noble	Gas	What	are	the	causes	of	Chemical	Bonding?	Types	of	Chemical	Bonding	Ionic
Bonds	and	Ionic	Compounds	Covalent	Bonds	-	Definition,	Types,	Properties,	Examples	What	are	Covalent	Compounds?	Definition,	Formation,	Properties	Properties	of	Ionic	and	Covalent	Compounds	Occurrence	of	Metals,	Minerals	and	Ores	Extraction	of	Metals	from	Ores	Concentration	of	Ore	-	Definition,	Methods	of	Separation,	Examples	Conversion
of	Ore	into	Metal	Extraction	of	Highly	Reactive	Metals	Extraction	of	Moderately	and	Less	Reactive	Metals	What	is	Refining	of	Metals?	What	is	Corrosion?	Corrosion	of	Metals	Platinum	-	Definition,	Occurrence,	Properties,	Applications	Carbon	Why	does	Carbon	Always	Form	Covalent	Bonds?	Why	is	Carbon	considered	Tetravalent?	Allotropes	of	Carbon
Diamond	and	Graphite	-	Structure,	Uses,	Properties,	Applications	What	is	Catenation	and	Tetravalency?	What	are	Hydrocarbons?	Saturated	and	Unsaturated	Hydrocarbons	Alkyl	Groups	and	Cyclic	Hydrocarbons	Functional	Groups	Chemical	Properties	of	Carbon	Compounds	Hydrogenation	of	Oils	Ethanol	Cleansing	Action	of	Soaps	and	Detergents
Difference	Between	Soap	and	Detergent	Dobereiners	Triads	-	Definition,	Types,	Limitations	Newlands	Law	of	Octaves	Classification	of	Elements	Mendeleev	Periodic	Table	Merits	of	Mendeleevs	Periodic	Table	Anomalies	of	Mendeleevs	Periodic	Table	Modern	Periodic	Law	Periodic	Table	of	Elements	Characteristics	of	the	Periods	and	Groups	of	the
Periodic	Table	Merits	of	the	Modern	Periodic	Table	We've	noticed	that	if	we	store	any	food	item	at	room	temperature	for	an	extended	period	of	time,	it	goes	stale.	It	is	caused	by	the	oxidation	of	food	when	it	comes	into	contact	with	air,	which	causes	it	to	smell	and	taste	bad.	It	can	be	avoided	by	following	a	few	precautions,	such	as	keeping	food	in	the
refrigerator.	Microorganisms'	activity	will	be	slowed,	and	their	shelf	life	will	be	extended.	Rancidity	Rancidity	is	the	oxidation	of	oils	or	fats	in	the	food	that	causes	a	foul	odour	and	flavour.	When	unsaturated	components	of	a	fatty	substance	are	exposed	to	sunlight,	they	can	break	down	into	esters,	volatile	aldehydes,	ketones,	alcohols,	and
hydrocarbons,	some	of	which	have	foul	odours.	Rancidity	is	an	unpleasant	odour	or	flavour	caused	by	the	airborne	oxidation	of	unsaturated	fat	found	in	meals	and	other	products.	When	unsaturated	components	of	a	fatty	material	are	exposed	to	air,	they	are	transformed	into	hydroperoxides,	which	then	break	down	into	volatile	aldehydes,	esters,
alcohols,	ketones,	and	hydrocarbons,	some	of	which	have	unpleasant	odours.	The	above-mentioned	process,	as	well	as	hydrolysis,	which	releases	volatile	and	malodorous	acids,	mainly	butyric	acid,	causes	butter	to	get	rancid.	At	normal	temperatures,	saturated	fats	like	beef	tallow	are	resistant	to	oxidation	and	rarely	go	rancid.	For	example,	A	stale
packet	of	chips	has	a	distinct	odour.When	butter	is	kept	open	for	a	long	duration,	the	flavour	and	smell	change.Factors	that	affect	Rancidity	There	are	various	factors	that	affect	rancidity.	Some	of	the	factors	are	discussed	below:	Oxygen:	Exposure	to	oxygen	is	the	major	cause	of	rancidity.	Because	oxygen	is	more	soluble	in	lipids,	it	causes	food
oxidation	and	damage	by	producing	free	radicals.Microorganisms:	Many	microorganisms	produce	lipase,	an	enzyme	that	causes	lipid	breakdown.	These	microbes	employ	their	enzyme	to	break	down	the	chemical	content	of	food.Factors	of	nature:	Rancidification	is	influenced	by	physical	elements	such	as	heat,	light,	and	temperature.	Heat	and	light
drive	the	oxidation	process	and	are	the	primary	sources	of	free	radical	generation.	The	breakdown	of	unsaturated	fatty	acids	is	aided	by	light.Trace	elements:	Trace	elements,	such	as	Fe	and	Zn,	can	speed	up	the	pace	of	rancidity.	Another	key	aspect	that	impacts	rancidity	is	temperature.Prevention	of	Rancidity	of	Food	The	term	"rancidity"	refers	to
the	process	of	food	containing	fat	and	oil	coming	into	contact	with	ambient	oxygen	and	undergoing	auto-oxidation,	which	results	in	a	foul	odour	and	a	change	in	taste.	Almost	any	meal	has	the	potential	to	go	rotten.	The	word	is	especially	applicable	to	oils.	Oils	are	especially	vulnerable	to	rancidity	due	to	their	chemistry,	which	makes	them	vulnerable
to	oxygen	attack.	Metabolic	interaction	between	fats	and	oxygen	causes	the	oxidation	of	fats.	Long-chain	fatty	acids	are	destroyed	and	short-chain	molecules	are	generated	during	this	process.	Butyric	acid	is	one	of	the	reaction	products,	and	it	is	this	acid	that	gives	the	rotten	taste.	The	degradation	of	fats,	oils,	and	other	lipids	by	hydrolysis,	oxidation,
or	both	are	known	as	rancidification.	In	glycerides,	hydrolysis	separates	fatty	acid	chains	from	the	glycerol	backbone.	Following	are	the	ways	to	prevent	rancidity:-	Addition	of	Antioxidants	-	Antioxidants	are	the	most	effective	way	to	keep	food	from	becoming	rancid.	Antioxidants	are	added	to	fat-containing	foods	to	prevent	rancidity	from	forming	due
to	oxidation.	Types	of	antioxidants:Natural	antioxidants.Synthetic	antioxidants.Semisynthetic	antioxidants	Gallic	acid,	propyl	gallate.Metal	chelators	citric	acid,	phosphoric	acid.Oxygen	scavengers	ascorbic	acid.	Flavonoids,	polyphenols,	ascorbic	acid	(vitamin	C),	and	tocopherols	are	all-natural	antioxidants	(vitamin	E).	Butylated	hydroxyanisole	(BHA),
butylated	hydroxytoluene	(BHT),	propyl-3,	4,	5-trihydroxybenzoate	(also	known	as	propyl	gallate),	and	ethoxyquin	are	examples	of	synthetic	antioxidants.	Natural	antioxidants	have	a	short	shelf	life,	whereas	synthetic	antioxidants	have	a	longer	shelf	life	and	perform	better.	Water-soluble	antioxidants	are	ineffective	in	stopping	direct	oxidation	within
fats,	but	they	are	useful	in	intercepting	free	radicals	that	pass	via	food's	watery	portions.	Addition	of	Sequestering	Agents	-	Metals	are	bound	by	sequestering	agents,	which	prevent	them	from	initiating	auto-oxidation.	EDTA	(ethylene	diamine	tetra	acetic	acid)	and	citric	acid	are	examples	of	sequestering	agents.Proper	Storage	of	Fats	and	Oil	Food	-
Another	strategy	to	prevent	food	from	becoming	rancid	is	to	store	it	properly,	away	from	the	effects	of	oxygen.	Because	heat	and	light	accelerate	the	rate	of	reactivity	of	lipids	with	oxygen,	rancidification	can	be	reduced	by	storing	fats	and	oils	in	a	cold,	dark	environment	with	little	exposure	to	oxygen	or	free	radicals.	Do	not	add	new	oil	to	vessels	that
already	have	old	oil	in	them.	The	old	oil	will	cause	a	reaction,	causing	the	new	oil	to	get	rancid	faster	than	if	it	were	stored	in	a	clean,	empty	vessel.	Allow	tanks	to	drain	and	dry	thoroughly	before	use,	as	this	will	speed	up	the	problems	related	to	oxidation.Packing	in	Nitrogen	Gas	-	Nitrogen	is	fed	into	the	liquid	to	remove	the	oxygen	dissolved	in	the
juice,	generating	bubbles	that	carry	the	oxygen,	which	is	then	removed	from	the	juice.	Nitrogen	is	utilized	in	the	winemaking	business	to	prevent	oxidation,	allowing	for	the	use	of	fewer	chemicals.	In	the	food	packaging	sector,	nitrogen	gas	has	long	been	utilized	to	help	protect	the	freshness,	integrity,	and	quality	of	the	delivered	product.	Nitrogen	gas
is	also	commonly	utilized	for	food	packaging	because	it	creates	a	pressured	environment	that	inhibits	container	collapse.Keeping	food	in	a	Refrigerator	Storing	in	Airtight	Containers	-	Food	is	kept	in	airtight	containers	because	of	the	following	reasons:It	keeps	food	fresh	and	also	prevents	rancidity.It	prevents	the	growth	of	bacteria	and	entry	of
foreign	substances	that	can	contaminate	the	food.Have	the	ability	to	retain	the	original	flavour	and	aroma	of	the	food.Keeps	the	food	hygienic.	Mostly	food	having	high	water	content	is	stored	in	Refrigerator.	Bacterial	growth	is	slowed	by	refrigeration.	Bacteria	can	be	found	almost	everywhere	in	nature.	They	can	be	found	in	the	earth,	air,	and	water,
as	well	as	the	meals	we	eat.	When	bacteria	have	access	to	nutrition	(food),	moisture,	and	warm	temperatures,	they	multiply	quickly,	reaching	a	stage	where	some	germs	might	cause	illness.	Bacteria	grow	most	quickly	at	temperatures	between	40	and	140	degrees	Fahrenheit,	with	some	strains	doubling	in	size	in	as	little	as	20	minutes.	Most	items	can
be	kept	safe	in	a	refrigerator	set	at	40	degrees	Fahrenheit	or	lower.	Away	From	Light	-	is	stored	away	from	light,	since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.Sample	Questions	Question	1:
What	is	the	reactant	and	product	in	the	given	chemical	equation	:	2Mg(s)	+	O2(g)	2MgO(s)	Answer:	In	the	given	equation,	Mg	and	O2	are	the	reactants	and	MgO	is	the	product.	Question	2:	Differentiate	between	Oxidation	and	Reduction.	Answer:	In	Oxidation	oxygen	is	added	or	hydrogen	is	removed,	whereas	in	Reduction	hydrogen	is	added	or	oxygen
is	removed.	Question	3:	What	is	a	Redox	Reaction?	Answer:	Redox	reaction	is	a	reaction	in	which	oxidation	and	reduction	both	occur	simultaneously.	For	Example	-	Cuo	+H2Cu	+H2O	Question	4:	Name	different	ways	to	prevent	Rancidity	of	food.	Answer:	Adding	AntiOxidantsPackaging	in	Nitrogen	GasKeeping	in	a	Refrigerator	Storing	in	Airtight
ContainersAway	From	Light	Question	5:	Why	food	is	kept	in	refrigerators?	Answer:	Because	bacteria	thrive	in	humidified	environments	with	high	temperatures.	However,	a	refrigerator	is	a	chilly	location	with	no	humidity	or	warmth,	which	inhibits	the	growth	of	microorganisms.	This	is	why	food	may	be	kept	in	the	refrigerator	for	longer	periods	of
time.	Question	6:	Which	type	of	foods	are	stored	in	refrigerators?	Answer:	Foods	with	a	high	water	content	are	prone	to	spoilage.	As	a	result,	it	should	be	kept	in	refrigerators.	Cucumber,	watermelon,	tomatoes,	and	other	fruits	and	vegetables	should	also	be	kept	in	the	refrigerator.	Question	7:	Why	some	types	of	food	are	stored	away	from	the	light?
Answer:	Food	is	stored	away	from	light,	since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.	CBSE	Class	10	Chemistry	Notes	Characteristics	of	Chemical	Reactions	Types	of	Chemical	Reactions
Reactants	and	Products	Chemical	Equations	-	Definition,	Representation,	Types	How	to	Balance	Chemical	Equations?	Writing	and	Balancing	Chemical	Equations	Difference	between	Endothermic	and	Exothermic	Reactions	What	are	the	Conditions	required	for	a	Chemical	Reaction?	Writing	and	Balancing	Chemical	Equations	Oxidizing	and	Reducing
Agents	Decomposition	Reaction	Effects	of	Oxidation	Reactions	in	Everyday	Life	Corrosion	and	Rancidity	What	is	Rancidity	and	How	to	prevent	them?	Acids,	Bases	and	Salts	Chemical	Indicators	-	Definition,	Types,	Examples	Difference	between	Mineral	Acids	and	Organic	Acids	Strength	of	Acids	Concentrated	and	Dilute	Acids	Properties	of	Acids	-
Definition,	Examples,	Properties,	Uses	What	do	all	Acids	have	in	Common?	Are	all	compounds	that	contain	hydrogen	not	an	acid?	Uses	of	Mineral	Acids	in	Industries	Difference	between	Alkalis	and	Bases	What	do	All	Bases	Have	in	Common?	Strong	and	Weak	Bases	Acids	and	Bases	Importance	of	pH	in	Everyday	Life	Explain	the	pH	Change	As	the
Cause	Of	Tooth	Decay	Importance	of	pH	in	Everyday	Life	What	is	meant	by	Family	of	Salts?	Acidic,	Basic	and	Neutral	Salts	What	is	Sodium	Chloride?	-	Definition,	Preparation,	Properties,	Uses	Bleaching	Powder	Cleansing	Action	of	Soaps	and	Detergents	Water	of	Crystallization	Metals	and	Non-Metals	Exceptions	in	Physical	Properties	of	Metals	and
Non-Metals	Difference	between	Metals	and	Non-Metals	Reactivity	Series	-	Reactivity	of	Metals,	Features,	Tricks	Uses	of	Metals	and	Non-Metals	Noble	Gas	What	are	the	causes	of	Chemical	Bonding?	Types	of	Chemical	Bonding	Ionic	Bonds	and	Ionic	Compounds	Covalent	Bonds	-	Definition,	Types,	Properties,	Examples	What	are	Covalent	Compounds?
Definition,	Formation,	Properties	Properties	of	Ionic	and	Covalent	Compounds	Occurrence	of	Metals,	Minerals	and	Ores	Extraction	of	Metals	from	Ores	Concentration	of	Ore	-	Definition,	Methods	of	Separation,	Examples	Conversion	of	Ore	into	Metal	Extraction	of	Highly	Reactive	Metals	Extraction	of	Moderately	and	Less	Reactive	Metals	What	is
Refining	of	Metals?	What	is	Corrosion?	Corrosion	of	Metals	Platinum	-	Definition,	Occurrence,	Properties,	Applications	Carbon	Why	does	Carbon	Always	Form	Covalent	Bonds?	Why	is	Carbon	considered	Tetravalent?	Allotropes	of	Carbon	Diamond	and	Graphite	-	Structure,	Uses,	Properties,	Applications	What	is	Catenation	and	Tetravalency?	What	are
Hydrocarbons?	Saturated	and	Unsaturated	Hydrocarbons	Alkyl	Groups	and	Cyclic	Hydrocarbons	Functional	Groups	Chemical	Properties	of	Carbon	Compounds	Hydrogenation	of	Oils	Ethanol	Cleansing	Action	of	Soaps	and	Detergents	Difference	Between	Soap	and	Detergent	Dobereiners	Triads	-	Definition,	Types,	Limitations	Newlands	Law	of	Octaves
Classification	of	Elements	Mendeleev	Periodic	Table	Merits	of	Mendeleevs	Periodic	Table	Anomalies	of	Mendeleevs	Periodic	Table	Modern	Periodic	Law	Periodic	Table	of	Elements	Characteristics	of	the	Periods	and	Groups	of	the	Periodic	Table	Merits	of	the	Modern	Periodic	Table	We've	noticed	that	if	we	store	any	food	item	at	room	temperature	for
an	extended	period	of	time,	it	goes	stale.	It	is	caused	by	the	oxidation	of	food	when	it	comes	into	contact	with	air,	which	causes	it	to	smell	and	taste	bad.	It	can	be	avoided	by	following	a	few	precautions,	such	as	keeping	food	in	the	refrigerator.	Microorganisms'	activity	will	be	slowed,	and	their	shelf	life	will	be	extended.	Rancidity	Rancidity	is	the
oxidation	of	oils	or	fats	in	the	food	that	causes	a	foul	odour	and	flavour.	When	unsaturated	components	of	a	fatty	substance	are	exposed	to	sunlight,	they	can	break	down	into	esters,	volatile	aldehydes,	ketones,	alcohols,	and	hydrocarbons,	some	of	which	have	foul	odours.	Rancidity	is	an	unpleasant	odour	or	flavour	caused	by	the	airborne	oxidation	of
unsaturated	fat	found	in	meals	and	other	products.	When	unsaturated	components	of	a	fatty	material	are	exposed	to	air,	they	are	transformed	into	hydroperoxides,	which	then	break	down	into	volatile	aldehydes,	esters,	alcohols,	ketones,	and	hydrocarbons,	some	of	which	have	unpleasant	odours.	The	above-mentioned	process,	as	well	as	hydrolysis,
which	releases	volatile	and	malodorous	acids,	mainly	butyric	acid,	causes	butter	to	get	rancid.	At	normal	temperatures,	saturated	fats	like	beef	tallow	are	resistant	to	oxidation	and	rarely	go	rancid.	For	example,	A	stale	packet	of	chips	has	a	distinct	odour.When	butter	is	kept	open	for	a	long	duration,	the	flavour	and	smell	change.Factors	that	affect
Rancidity	There	are	various	factors	that	affect	rancidity.	Some	of	the	factors	are	discussed	below:	Oxygen:	Exposure	to	oxygen	is	the	major	cause	of	rancidity.	Because	oxygen	is	more	soluble	in	lipids,	it	causes	food	oxidation	and	damage	by	producing	free	radicals.Microorganisms:	Many	microorganisms	produce	lipase,	an	enzyme	that	causes	lipid
breakdown.	These	microbes	employ	their	enzyme	to	break	down	the	chemical	content	of	food.Factors	of	nature:	Rancidification	is	influenced	by	physical	elements	such	as	heat,	light,	and	temperature.	Heat	and	light	drive	the	oxidation	process	and	are	the	primary	sources	of	free	radical	generation.	The	breakdown	of	unsaturated	fatty	acids	is	aided	by
light.Trace	elements:	Trace	elements,	such	as	Fe	and	Zn,	can	speed	up	the	pace	of	rancidity.	Another	key	aspect	that	impacts	rancidity	is	temperature.Prevention	of	Rancidity	of	Food	The	term	"rancidity"	refers	to	the	process	of	food	containing	fat	and	oil	coming	into	contact	with	ambient	oxygen	and	undergoing	auto-oxidation,	which	results	in	a	foul
odour	and	a	change	in	taste.	Almost	any	meal	has	the	potential	to	go	rotten.	The	word	is	especially	applicable	to	oils.	Oils	are	especially	vulnerable	to	rancidity	due	to	their	chemistry,	which	makes	them	vulnerable	to	oxygen	attack.	Metabolic	interaction	between	fats	and	oxygen	causes	the	oxidation	of	fats.	Long-chain	fatty	acids	are	destroyed	and
short-chain	molecules	are	generated	during	this	process.	Butyric	acid	is	one	of	the	reaction	products,	and	it	is	this	acid	that	gives	the	rotten	taste.	The	degradation	of	fats,	oils,	and	other	lipids	by	hydrolysis,	oxidation,	or	both	are	known	as	rancidification.	In	glycerides,	hydrolysis	separates	fatty	acid	chains	from	the	glycerol	backbone.	Following	are
the	ways	to	prevent	rancidity:-	Addition	of	Antioxidants	-	Antioxidants	are	the	most	effective	way	to	keep	food	from	becoming	rancid.	Antioxidants	are	added	to	fat-containing	foods	to	prevent	rancidity	from	forming	due	to	oxidation.	Types	of	antioxidants:Natural	antioxidants.Synthetic	antioxidants.Semisynthetic	antioxidants	Gallic	acid,	propyl
gallate.Metal	chelators	citric	acid,	phosphoric	acid.Oxygen	scavengers	ascorbic	acid.	Flavonoids,	polyphenols,	ascorbic	acid	(vitamin	C),	and	tocopherols	are	all-natural	antioxidants	(vitamin	E).	Butylated	hydroxyanisole	(BHA),	butylated	hydroxytoluene	(BHT),	propyl-3,	4,	5-trihydroxybenzoate	(also	known	as	propyl	gallate),	and	ethoxyquin	are
examples	of	synthetic	antioxidants.	Natural	antioxidants	have	a	short	shelf	life,	whereas	synthetic	antioxidants	have	a	longer	shelf	life	and	perform	better.	Water-soluble	antioxidants	are	ineffective	in	stopping	direct	oxidation	within	fats,	but	they	are	useful	in	intercepting	free	radicals	that	pass	via	food's	watery	portions.	Addition	of	Sequestering
Agents	-	Metals	are	bound	by	sequestering	agents,	which	prevent	them	from	initiating	auto-oxidation.	EDTA	(ethylene	diamine	tetra	acetic	acid)	and	citric	acid	are	examples	of	sequestering	agents.Proper	Storage	of	Fats	and	Oil	Food	-	Another	strategy	to	prevent	food	from	becoming	rancid	is	to	store	it	properly,	away	from	the	effects	of	oxygen.
Because	heat	and	light	accelerate	the	rate	of	reactivity	of	lipids	with	oxygen,	rancidification	can	be	reduced	by	storing	fats	and	oils	in	a	cold,	dark	environment	with	little	exposure	to	oxygen	or	free	radicals.	Do	not	add	new	oil	to	vessels	that	already	have	old	oil	in	them.	The	old	oil	will	cause	a	reaction,	causing	the	new	oil	to	get	rancid	faster	than	if	it
were	stored	in	a	clean,	empty	vessel.	Allow	tanks	to	drain	and	dry	thoroughly	before	use,	as	this	will	speed	up	the	problems	related	to	oxidation.Packing	in	Nitrogen	Gas	-	Nitrogen	is	fed	into	the	liquid	to	remove	the	oxygen	dissolved	in	the	juice,	generating	bubbles	that	carry	the	oxygen,	which	is	then	removed	from	the	juice.	Nitrogen	is	utilized	in	the
winemaking	business	to	prevent	oxidation,	allowing	for	the	use	of	fewer	chemicals.	In	the	food	packaging	sector,	nitrogen	gas	has	long	been	utilized	to	help	protect	the	freshness,	integrity,	and	quality	of	the	delivered	product.	Nitrogen	gas	is	also	commonly	utilized	for	food	packaging	because	it	creates	a	pressured	environment	that	inhibits	container
collapse.Keeping	food	in	a	Refrigerator	Storing	in	Airtight	Containers	-	Food	is	kept	in	airtight	containers	because	of	the	following	reasons:It	keeps	food	fresh	and	also	prevents	rancidity.It	prevents	the	growth	of	bacteria	and	entry	of	foreign	substances	that	can	contaminate	the	food.Have	the	ability	to	retain	the	original	flavour	and	aroma	of	the
food.Keeps	the	food	hygienic.	Mostly	food	having	high	water	content	is	stored	in	Refrigerator.	Bacterial	growth	is	slowed	by	refrigeration.	Bacteria	can	be	found	almost	everywhere	in	nature.	They	can	be	found	in	the	earth,	air,	and	water,	as	well	as	the	meals	we	eat.	When	bacteria	have	access	to	nutrition	(food),	moisture,	and	warm	temperatures,
they	multiply	quickly,	reaching	a	stage	where	some	germs	might	cause	illness.	Bacteria	grow	most	quickly	at	temperatures	between	40	and	140	degrees	Fahrenheit,	with	some	strains	doubling	in	size	in	as	little	as	20	minutes.	Most	items	can	be	kept	safe	in	a	refrigerator	set	at	40	degrees	Fahrenheit	or	lower.	Away	From	Light	-	is	stored	away	from
light,	since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.Sample	Questions	Question	1:	What	is	the	reactant	and	product	in	the	given	chemical	equation	:	2Mg(s)	+	O2(g)	2MgO(s)	Answer:	In	the
given	equation,	Mg	and	O2	are	the	reactants	and	MgO	is	the	product.	Question	2:	Differentiate	between	Oxidation	and	Reduction.	Answer:	In	Oxidation	oxygen	is	added	or	hydrogen	is	removed,	whereas	in	Reduction	hydrogen	is	added	or	oxygen	is	removed.	Question	3:	What	is	a	Redox	Reaction?	Answer:	Redox	reaction	is	a	reaction	in	which
oxidation	and	reduction	both	occur	simultaneously.	For	Example	-	Cuo	+H2Cu	+H2O	Question	4:	Name	different	ways	to	prevent	Rancidity	of	food.	Answer:	Adding	AntiOxidantsPackaging	in	Nitrogen	GasKeeping	in	a	Refrigerator	Storing	in	Airtight	ContainersAway	From	Light	Question	5:	Why	food	is	kept	in	refrigerators?	Answer:	Because	bacteria
thrive	in	humidified	environments	with	high	temperatures.	However,	a	refrigerator	is	a	chilly	location	with	no	humidity	or	warmth,	which	inhibits	the	growth	of	microorganisms.	This	is	why	food	may	be	kept	in	the	refrigerator	for	longer	periods	of	time.	Question	6:	Which	type	of	foods	are	stored	in	refrigerators?	Answer:	Foods	with	a	high	water
content	are	prone	to	spoilage.	As	a	result,	it	should	be	kept	in	refrigerators.	Cucumber,	watermelon,	tomatoes,	and	other	fruits	and	vegetables	should	also	be	kept	in	the	refrigerator.	Question	7:	Why	some	types	of	food	are	stored	away	from	the	light?	Answer:	Food	is	stored	away	from	light,	since	light	can	cause	meals	to	spoil	more	quickly.
Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.	CBSE	Class	10	Chemistry	Notes	Characteristics	of	Chemical	Reactions	Types	of	Chemical	Reactions	Reactants	and	Products	Chemical	Equations	-	Definition,	Representation,	Types	How	to
Balance	Chemical	Equations?	Writing	and	Balancing	Chemical	Equations	Difference	between	Endothermic	and	Exothermic	Reactions	What	are	the	Conditions	required	for	a	Chemical	Reaction?	Writing	and	Balancing	Chemical	Equations	Oxidizing	and	Reducing	Agents	Decomposition	Reaction	Effects	of	Oxidation	Reactions	in	Everyday	Life	Corrosion
and	Rancidity	What	is	Rancidity	and	How	to	prevent	them?	Acids,	Bases	and	Salts	Chemical	Indicators	-	Definition,	Types,	Examples	Difference	between	Mineral	Acids	and	Organic	Acids	Strength	of	Acids	Concentrated	and	Dilute	Acids	Properties	of	Acids	-	Definition,	Examples,	Properties,	Uses	What	do	all	Acids	have	in	Common?	Are	all	compounds
that	contain	hydrogen	not	an	acid?	Uses	of	Mineral	Acids	in	Industries	Difference	between	Alkalis	and	Bases	What	do	All	Bases	Have	in	Common?	Strong	and	Weak	Bases	Acids	and	Bases	Importance	of	pH	in	Everyday	Life	Explain	the	pH	Change	As	the	Cause	Of	Tooth	Decay	Importance	of	pH	in	Everyday	Life	What	is	meant	by	Family	of	Salts?
Acidic,	Basic	and	Neutral	Salts	What	is	Sodium	Chloride?	-	Definition,	Preparation,	Properties,	Uses	Bleaching	Powder	Cleansing	Action	of	Soaps	and	Detergents	Water	of	Crystallization	Metals	and	Non-Metals	Exceptions	in	Physical	Properties	of	Metals	and	Non-Metals	Difference	between	Metals	and	Non-Metals	Reactivity	Series	-	Reactivity	of
Metals,	Features,	Tricks	Uses	of	Metals	and	Non-Metals	Noble	Gas	What	are	the	causes	of	Chemical	Bonding?	Types	of	Chemical	Bonding	Ionic	Bonds	and	Ionic	Compounds	Covalent	Bonds	-	Definition,	Types,	Properties,	Examples	What	are	Covalent	Compounds?	Definition,	Formation,	Properties	Properties	of	Ionic	and	Covalent	Compounds
Occurrence	of	Metals,	Minerals	and	Ores	Extraction	of	Metals	from	Ores	Concentration	of	Ore	-	Definition,	Methods	of	Separation,	Examples	Conversion	of	Ore	into	Metal	Extraction	of	Highly	Reactive	Metals	Extraction	of	Moderately	and	Less	Reactive	Metals	What	is	Refining	of	Metals?	What	is	Corrosion?	Corrosion	of	Metals	Platinum	-	Definition,
Occurrence,	Properties,	Applications	Carbon	Why	does	Carbon	Always	Form	Covalent	Bonds?	Why	is	Carbon	considered	Tetravalent?	Allotropes	of	Carbon	Diamond	and	Graphite	-	Structure,	Uses,	Properties,	Applications	What	is	Catenation	and	Tetravalency?	What	are	Hydrocarbons?	Saturated	and	Unsaturated	Hydrocarbons	Alkyl	Groups	and	Cyclic
Hydrocarbons	Functional	Groups	Chemical	Properties	of	Carbon	Compounds	Hydrogenation	of	Oils	Ethanol	Cleansing	Action	of	Soaps	and	Detergents	Difference	Between	Soap	and	Detergent	Dobereiners	Triads	-	Definition,	Types,	Limitations	Newlands	Law	of	Octaves	Classification	of	Elements	Mendeleev	Periodic	Table	Merits	of	Mendeleevs
Periodic	Table	Anomalies	of	Mendeleevs	Periodic	Table	Modern	Periodic	Law	Periodic	Table	of	Elements	Characteristics	of	the	Periods	and	Groups	of	the	Periodic	Table	Merits	of	the	Modern	Periodic	Table	Rancidity	in	oil	is	a	common	problem,	affecting	everything	from	cooking	oils	in	your	pantry	to	those	used	in	processed	foods.	While	the
unpleasant	taste	and	smell	are	often	enough	to	discourage	consumption,	many	wonder	if	eating	rancid	oil	poses	a	genuine	health	risk.	This	article	will	explore	the	science	behind	rancidity,	its	potential	health	consequences,	how	to	identify	rancid	oil,	and	what	steps	you	can	take	to	prevent	it.	What	is	Rancidity	and	How	Does	it	Happen?Rancidity	is	the
process	of	oils	and	fats	degrading,	resulting	in	an	unpleasant	odor	and	taste.	It	primarily	occurs	through	two	main	chemical	reactions:	oxidation	and	hydrolysis.	Both	processes	break	down	the	chemical	structure	of	the	fat	molecules,	altering	their	flavor	and	potentially	creating	harmful	byproducts.Oxidation:	The	Role	of	Oxygen	and	LightOxidation	is
the	most	common	cause	of	rancidity.	It	occurs	when	unsaturated	fatty	acids	in	oils	react	with	oxygen	in	the	air.	This	reaction	is	accelerated	by	exposure	to	light,	heat,	and	certain	metals.	When	oxygen	molecules	interact	with	the	oil,	they	break	the	chemical	bonds	of	the	fatty	acids,	leading	to	the	formation	of	volatile	compounds	like	aldehydes	and
ketones.	These	compounds	are	responsible	for	the	characteristic	off	flavor	and	odor	of	rancid	oil.	Think	of	the	stale,	paint-like	smell	that	develops	in	old	vegetable	oil.Hydrolysis:	The	Impact	of	Water	and	EnzymesHydrolysis	involves	the	breakdown	of	fats	by	water.	This	process	is	often	catalyzed	by	enzymes,	either	naturally	present	in	the	oil	or
introduced	by	microorganisms.	Hydrolysis	breaks	the	ester	bonds	that	hold	the	fatty	acids	together,	releasing	free	fatty	acids	and	glycerol.	While	the	free	fatty	acids	themselves	may	not	be	harmful	in	small	amounts,	they	can	contribute	to	rancidity	and	can	be	further	oxidized,	accelerating	the	overall	degradation	process.	Improper	storage,	especially
in	humid	environments,	significantly	increases	the	likelihood	of	hydrolysis.Identifying	Rancid	Oil:	Signs	to	Look	ForRecognizing	rancid	oil	is	crucial	to	avoid	consuming	it.	The	most	obvious	indicators	are	changes	in	smell	and	taste.	However,	there	are	other	subtle	clues	you	can	look	for.Smell	and	Taste:	The	Primary	IndicatorsThe	most	reliable	way	to
identify	rancid	oil	is	through	your	senses.	Fresh	oil	should	have	a	neutral	or	slightly	nutty	aroma,	depending	on	the	type	of	oil.	Rancid	oil,	on	the	other	hand,	will	have	a	distinct,	unpleasant	odor.	This	smell	is	often	described	as	paint-like,	metallic,	or	even	sour.	Similarly,	the	taste	of	rancid	oil	will	be	bitter,	sharp,	or	generally	off.	Trust	your	instincts;	if
the	smell	or	taste	is	unpleasant,	its	best	to	discard	the	oil.Visual	Clues:	Changes	in	AppearanceWhile	less	reliable	than	smell	and	taste,	visual	cues	can	also	indicate	rancidity.	Over	time,	oil	may	become	thicker	or	more	viscous.	It	may	also	develop	a	cloudy	or	murky	appearance.	Changes	in	color,	such	as	darkening,	can	also	be	a	sign	of	degradation.
However,	these	visual	changes	can	also	be	caused	by	other	factors,	such	as	sediment	settling	or	exposure	to	heat.	Therefore,	always	rely	primarily	on	smell	and	taste.The	Fry	Test:	Assessing	Oil	in	CookingIf	youre	unsure	about	the	condition	of	cooking	oil,	perform	a	small	fry	test.	Heat	a	small	amount	of	the	oil	in	a	pan	and	observe	its	behavior.	Rancid
oil	may	smoke	excessively	at	lower	temperatures	than	fresh	oil.	It	may	also	produce	a	strong,	unpleasant	odor	as	it	heats	up.	If	you	notice	these	signs,	discard	the	entire	batch	of	oil.Potential	Health	Risks	of	Consuming	Rancid	OilThe	question	of	whether	eating	rancid	oil	is	harmful	is	complex.	While	consuming	small	amounts	of	rancid	oil	may	not
cause	immediate,	acute	symptoms,	regular	consumption	can	potentially	have	negative	effects	on	your	health	over	time.Digestive	Issues:	Nausea	and	DiscomfortOne	of	the	most	common	immediate	reactions	to	consuming	rancid	oil	is	digestive	upset.	This	can	manifest	as	nausea,	stomach	cramps,	diarrhea,	or	general	discomfort.	The	degraded
compounds	in	rancid	oil	can	irritate	the	gastrointestinal	tract,	leading	to	these	symptoms.	However,	these	symptoms	are	usually	mild	and	temporary.Free	Radicals	and	Oxidative	Stress:	Long-Term	ConcernsThe	primary	concern	with	consuming	rancid	oil	lies	in	the	formation	of	free	radicals.	When	fats	oxidize,	they	produce	free	radicals,	which	are
unstable	molecules	that	can	damage	cells	and	contribute	to	oxidative	stress.	Oxidative	stress	is	implicated	in	a	wide	range	of	chronic	diseases,	including	heart	disease,	cancer,	and	Alzheimers	disease.	While	the	body	has	natural	antioxidant	defenses,	excessive	exposure	to	free	radicals	can	overwhelm	these	defenses	and	lead	to	cellular
damage.Inflammation:	A	Contributing	FactorChronic	inflammation	is	a	key	driver	of	many	modern	diseases.	Consuming	rancid	oil	can	contribute	to	systemic	inflammation.	The	oxidized	lipids	in	rancid	oil	can	trigger	inflammatory	pathways	in	the	body,	potentially	exacerbating	existing	inflammatory	conditions	or	increasing	the	risk	of	developing	new
ones.Nutrient	Degradation:	Loss	of	Beneficial	CompoundsRancidity	not	only	creates	potentially	harmful	compounds	but	also	degrades	beneficial	nutrients	present	in	the	oil.	For	example,	essential	fatty	acids	like	omega-3	and	omega-6	are	particularly	vulnerable	to	oxidation.	Consuming	rancid	oil	means	youre	not	only	getting	potentially	harmful
byproducts	but	also	missing	out	on	the	beneficial	nutrients	you	would	expect	from	fresh	oil.Preventing	Rancidity:	Proper	Storage	and	HandlingPreventing	rancidity	is	the	best	way	to	avoid	its	potential	health	risks.	Proper	storage	and	handling	are	crucial	for	maintaining	the	quality	and	freshness	of	your	oils.Choosing	the	Right	Oils:	Understanding
StabilityDifferent	oils	have	varying	degrees	of	stability,	meaning	they	oxidize	at	different	rates.	Oils	high	in	saturated	fats,	like	coconut	oil,	are	generally	more	stable	than	oils	high	in	polyunsaturated	fats,	like	flaxseed	oil.	This	is	because	saturated	fats	have	fewer	double	bonds,	making	them	less	susceptible	to	oxidation.	When	choosing	oils,	consider
their	intended	use	and	storage	conditions.	For	high-heat	cooking,	opt	for	more	stable	oils	like	avocado	oil	or	refined	olive	oil.	For	dressings	and	cold	applications,	oils	like	extra	virgin	olive	oil	or	flaxseed	oil	can	be	used,	but	they	should	be	stored	carefully	and	used	quickly.Storage	Best	Practices:	Light,	Heat,	and	AirThe	three	main	enemies	of	oil	are
light,	heat,	and	air.	Store	oils	in	a	cool,	dark	place,	away	from	direct	sunlight	and	heat	sources	like	the	stove	or	oven.	Use	airtight	containers	to	minimize	exposure	to	air.	Dark-colored	glass	or	opaque	containers	are	ideal	for	protecting	oils	from	light.	Once	opened,	consume	oils	within	a	reasonable	timeframe,	generally	within	a	few
months.Refrigeration:	Extending	Shelf	LifeRefrigeration	can	significantly	extend	the	shelf	life	of	many	oils,	especially	those	high	in	polyunsaturated	fats.	While	some	oils,	like	olive	oil,	may	become	cloudy	or	solidify	when	refrigerated,	this	does	not	affect	their	quality.	They	will	return	to	their	normal	state	at	room	temperature.	Be	sure	to	seal	the
container	tightly	to	prevent	the	oil	from	absorbing	odors	from	other	foods	in	the	refrigerator.Buying	in	Smaller	Quantities:	Reducing	WasteConsider	buying	oils	in	smaller	quantities	to	reduce	the	likelihood	of	them	going	rancid	before	you	can	use	them.	While	buying	in	bulk	may	seem	economical,	its	only	beneficial	if	you	can	use	the	oil	within	its	shelf
life.	If	you	only	use	certain	oils	occasionally,	opt	for	smaller	bottles	to	ensure	freshness.What	to	Do	If	You	Suspect	Youve	Eaten	Rancid	OilIf	you	accidentally	consume	rancid	oil,	dont	panic.	In	most	cases,	the	effects	will	be	mild	and	temporary.Observe	Your	Symptoms:	Monitoring	for	DiscomfortMonitor	yourself	for	any	digestive	discomfort,	such	as
nausea,	stomach	cramps,	or	diarrhea.	These	symptoms	are	usually	mild	and	will	resolve	on	their	own	within	a	few	hours.Hydration:	Supporting	RecoveryDrink	plenty	of	fluids	to	stay	hydrated	and	help	your	body	flush	out	any	potential	toxins.	Water,	herbal	teas,	and	electrolyte	drinks	are	good	choices.Avoid	Further	Exposure:	Preventing	More
DamageOf	course,	avoid	consuming	any	more	of	the	rancid	oil.	Discard	the	oil	and	any	food	that	may	have	been	cooked	with	it.Consult	a	Doctor:	When	to	Seek	Medical	AdviceIn	rare	cases,	consuming	a	large	amount	of	rancid	oil	may	lead	to	more	severe	symptoms.	If	you	experience	persistent	vomiting,	severe	abdominal	pain,	or	any	other	concerning
symptoms,	consult	a	doctor.	While	serious	complications	are	unlikely,	its	always	best	to	seek	medical	advice	if	youre	concerned.In	conclusion,	while	consuming	small	amounts	of	rancid	oil	may	not	cause	immediate,	severe	harm,	regular	consumption	can	pose	potential	health	risks	due	to	the	formation	of	free	radicals	and	inflammatory	compounds.	By
understanding	the	causes	of	rancidity,	learning	to	identify	rancid	oil,	and	implementing	proper	storage	and	handling	practices,	you	can	minimize	your	exposure	and	protect	your	health.	When	in	doubt,	trust	your	senses	and	discard	any	oil	that	smells	or	tastes	off.	Prioritizing	fresh,	high-quality	oils	is	a	simple	yet	effective	way	to	support	your	overall
well-being.What	exactly	does	rancid	mean	when	referring	to	cooking	oil?Rancidity	in	cooking	oil	refers	to	the	process	of	oxidation	and	hydrolysis.	This	occurs	when	the	oil	is	exposed	to	oxygen,	light,	moisture,	and	heat.	These	factors	break	down	the	oils	chemical	structure,	leading	to	the	formation	of	volatile	compounds	like	aldehydes,	ketones,	and
short-chain	fatty	acids.	These	compounds	are	responsible	for	the	unpleasant	odors	and	flavors	that	characterize	rancid	oil.The	process	essentially	alters	the	fat	molecules	themselves.	Instead	of	the	healthy	fats	you	expect,	youre	consuming	degraded	compounds	that	have	lost	their	nutritional	value.	Rancidity	isnt	just	about	bad	taste;	its	a	sign	that	the
oils	beneficial	properties	have	been	compromised,	and	potentially	harmful	byproducts	have	formed.How	can	I	tell	if	my	cooking	oil	has	gone	rancid?The	easiest	way	to	identify	rancid	oil	is	through	your	senses.	Smell	the	oil	carefully.	Rancid	oil	will	have	a	distinct,	unpleasant	odor	thats	often	described	as	metallic,	bitter,	or	even	like	old	paint	or
crayons.	Fresh	oil,	on	the	other	hand,	should	have	a	relatively	neutral	scent	or	the	characteristic	scent	of	the	oil	itself	(e.g.,	olive	oil	smells	like	olives).In	addition	to	the	smell,	taste	a	tiny	drop	of	the	oil.	If	it	tastes	sharp,	bitter,	or	otherwise	unpleasant,	its	likely	rancid.	Discoloration,	cloudiness,	or	sediment	at	the	bottom	of	the	bottle	can	also	be
indicators,	although	these	can	sometimes	be	normal	in	certain	unrefined	oils.	If	in	doubt,	trust	your	nose	and	taste	buds.What	are	the	potential	health	risks	of	consuming	rancid	oil?Consuming	rancid	oil	isnt	likely	to	cause	immediate,	acute	poisoning,	but	it	can	have	negative	long-term	health	consequences.	The	oxidized	fats	in	rancid	oil	can	contribute
to	inflammation	in	the	body,	which	is	linked	to	a	variety	of	chronic	diseases,	including	heart	disease,	arthritis,	and	certain	types	of	cancer.	Some	studies	suggest	that	consuming	oxidized	lipids	can	also	damage	cells	and	DNA.Furthermore,	rancid	oil	has	lost	its	nutritional	value.	The	beneficial	antioxidants	that	might	have	been	present	in	the	fresh	oil
are	destroyed	during	the	rancidification	process.	Regular	consumption	of	rancid	oil	can	therefore	contribute	to	nutrient	deficiencies	and	potentially	worsen	existing	health	conditions	over	time.Does	cooking	with	rancid	oil	destroy	any	nutrients	in	the	food	being	cooked?Yes,	cooking	with	rancid	oil	can	indeed	degrade	some	of	the	nutrients	in	the	food
being	cooked.	The	free	radicals	formed	during	the	rancidification	process	can	react	with	and	break	down	vitamins	and	other	sensitive	nutrients	present	in	the	food.	This	is	especially	true	for	fat-soluble	vitamins	like	A,	D,	E,	and	K,	as	well	as	some	antioxidants.Moreover,	using	rancid	oil	can	impart	an	unpleasant	taste	and	odor	to	the	food,	making	it
less	palatable	and	potentially	reducing	your	appetite	for	nutritious	meals.	Its	therefore	best	to	avoid	cooking	with	rancid	oil	to	preserve	both	the	flavor	and	the	nutritional	value	of	your	food.How	should	cooking	oil	be	stored	to	prevent	it	from	going	rancid?Proper	storage	is	crucial	for	preventing	rancidity.	Store	your	cooking	oil	in	a	cool,	dark	place
away	from	direct	sunlight	and	heat	sources	like	the	stove	or	oven.	Exposure	to	light	and	heat	accelerates	the	oxidation	process	that	leads	to	rancidity.	A	pantry	or	cupboard	is	generally	a	good	choice.Ensure	the	oil	is	tightly	sealed	to	minimize	exposure	to	oxygen.	Transferring	oil	to	an	airtight	container	can	also	help.	Additionally,	avoid	storing	oil	near
strong-smelling	foods,	as	it	can	absorb	odors.	Following	these	storage	tips	will	significantly	extend	the	shelf	life	of	your	cooking	oil.What	is	the	shelf	life	of	cooking	oil,	and	when	should	I	discard	it?The	shelf	life	of	cooking	oil	varies	depending	on	the	type	of	oil	and	how	its	stored.	Generally,	unopened	bottles	of	cooking	oil	can	last	for	1-2	years	when
stored	properly.	Once	opened,	most	cooking	oils	should	be	used	within	6-12	months.	However,	more	delicate	oils	like	flaxseed	oil	have	a	shorter	shelf	life	and	should	be	used	within	a	few	weeks	of	opening.Always	check	the	expiration	date	on	the	bottle	and	pay	attention	to	any	changes	in	smell,	taste,	or	appearance.	If	you	suspect	your	oil	is	rancid,
discard	it	immediately,	even	if	its	still	within	the	expiration	date.	Its	better	to	be	safe	than	sorry	when	it	comes	to	food	safety.Can	rancid	oil	be	safely	used	for	anything	other	than	cooking?While	rancid	oil	is	not	suitable	for	consumption	or	cooking,	it	may	have	some	limited	non-food	applications.	Some	people	use	small	amounts	of	rancid	oil	for
lubricating	tools	or	hinges,	although	specialized	lubricants	are	generally	better	suited	for	these	purposes.However,	be	cautious	about	using	rancid	oil	in	situations	where	it	might	come	into	contact	with	skin	or	other	materials.	The	oxidized	compounds	in	rancid	oil	can	be	irritating	or	damaging	to	certain	surfaces.	Its	generally	best	to	dispose	of	rancid
oil	properly	through	a	recycling	program	or	by	solidifying	it	and	discarding	it	in	the	trash.	AnswerVerifiedHint:	Food	items	are	perishable	and	get	spoiled	when	exposed	for	a	longer	time	to	the	atmosphere	or	moisture	in	air.	Foods	contain	nutrients	in	the	form	of	carbohydrates,	proteins	and	fats.	Among	them	fats	are	responsible	for	spoiling	the	food



due	to	their	reaction	in	the	atmospheric	oxygen	and	moisture.	This	results	in	food	being	rancid.	Complete	answer:Food	consists	of	various	components	like	carbohydrates,	proteins	etc.	Some	of	them	are	fats	and	oils.	When	the	food	containing	fats	and	oil	is	exposed	in	the	atmosphere	for	a	very	long	time,	then	oxidation	occurs	in	the	fats.	This	oxidation
results	in	spoiling	the	food	by	changing	its	taste	and	odor.	This	spoilage	of	food	is	called	rancidity	and	the	food	is	called	rancid.	Rancidity	is	because;	fats	and	oils	are	unsaturated	fatty	acids	that	get	converted	into	saturated	ones	by	addition	of	oxygen	through	oxidation.	This	oxidation	results	in	spoilage	by	altering	the	chemical	composition	of
food.Rancidity	can	be	prevented	by:-Addition	of	anti	oxidants	in	food	items.	This	anti	oxidants	does	not	allow	the	free	radicals	of	oxygen	to	get	involved	in	food.	For	example	adding	nitrogen	gas	to	a	chips	packet.-	Keeping	the	food	items	in	airtight	containers	that	can	prevent	the	exposure	to	air,	hence	minimizing	the	oxidation.Hence,	rancidity	is	the
oxidation	of	fats	in	food.	It	can	be	prevented	by	adding	anti	oxidants.	Note:	Addition	of	anti	oxidants	is	one	of	the	techniques	of	food	preservation.	Some	common	anti	oxidants	are	butylated	hydroxytoluene	(BHT),	butylated	hydroxy	anisole	(BHA)	that	is	added	in	butter,	sulphur	dioxide	and	sulfites	are	added	in	wines	and	sugar	syrups	to	prevent
oxidation.	Written	by	Janani	AnandLast	Updated	On:	11	Mar	2024Published	On:	6	Jan	2020	Table	of	Contents	(click	to	expand)	Rancidity	occurs	when	fats	and	oils	are	exposed	to	air,	light,	moisture,	and	bacteria,	leading	to	hydrolysis	or	oxidation.	This	renders	food	items	unfit	for	consumption.	Have	you	ever	wondered	why	a	bag	of	chips	is	always	half
full?	The	reason	has	to	do	with	a	concept	called	rancidity.	No	food	item	can	remain	fresh	for	an	extended	period.	They	become	spoiled	due	to	various	chemical	reactions,	and	rancidity	is	one	of	them.	When	food	items	containing	fats	and	oils	are	exposed	to	air	or	moisture,	they	become	spoiled.	To	prevent	chip	spoilage,	manufacturers	flush	nitrogen	gas
into	the	chip	bags.	Nitrogen	is	used	in	bags	of	chips	because	it	does	not	react	with	fats	and	oils.	Recommended	Video	for	you:Rancidity:	Why	Do	Foods	Turn	Rancid?	Rancidity	describes	the	spoilage	of	food	products	containing	oil	and	fatty	acids.	Fatty	acids,	present	in	fats,	cholesterol,	and	steroids,	are	composed	of	carboxylic	acids	with	a	lengthy
aliphatic	chain.	These	acids	can	exist	in	either	a	saturated	form,	containing	a	single	linkage	between	carbon	atoms,	or	an	unsaturated	form,	with	multiple	linkages	between	carbon	atoms.	Effect	of	rancidity	in	cells	(Photo	Credit:	Sakura/	Shutterstock)	Rancidity	Reactions	Typically	Occur	In	Three	Steps:	1.	Initiation	reaction,	which	is	stimulated	by	the
action	of	external	factors,	such	as	heat	and	air,	leads	to	forming	radicals	on	the	food	substance.	By	definition,	a	radical	is	an	atom,	molecule,	or	ion	that	has	an	unpaired	electron.	This	makes	the	radical	more	chemically	reactive.	RH>R*+H*	2.	Propagation	reaction,	where	oxygen	gives	rise	to	peroxides.	These	peroxides	react	with	more	unsaturated
fatty	acids	and	produce	new	radicals.	R*+O2>ROO**	(peroxide)	3.	Termination	reaction,	where	two	radicals	combine	and	form	a	new	single	bond.	ROO*+ROO*>end	products	At	the	end	of	rancidification,	fats,	oils,	and	other	lipids	are	decomposed,	thus	forming	highly	reactive	molecules.	These	are	responsible	for	the	unpleasant	smell	and	taste	of
rancid	foods.	In	some	cases,	rancidification	may	also	lead	to	the	loss	of	vitamins	in	food.	Rancidity	can	be	classified	into	two	major	types:	oxidative	rancidity	and	hydrolytic	rancidity.	Oxidative	Rancidity	Oxidative	rancidity	is	a	reaction	that	damages	a	food	substance	by	causing	oxygen	damage.	This	process	interrupts	and	damages	the	natural	oil
structure	in	a	way	that	can	alter	its	color,	odor,	and	taste.	Furthermore,	it	forms	toxic	compounds	like	peroxides,	which	can	destroy	vitamins	A	and	E	in	foods.	The	reaction	also	creates	polymeric	materials	and	oxidized	sterols.	Hydrolytic	Rancidity	Hydrolytic	rancidity	generally	causes	an	unpleasant	odor.	This	is	due	to	the	release	of	free	fatty	acids
from	glycerides.	Chemical	equation	for	hydrolysis	of	fatty	acid	Triglycerides	are	a	combination	of	three	fatty	acids	that	are	generally	present	in	oil	foods.	When	they	react	with	water,	they	produce	glycerol	and	release	free	fatty	acids	unsuitable	for	consumption.	These	fatty	acids	may	further	undergo	oxidative	rancidification,	forming	toxic	compounds.
Oxygen:	Exposure	to	oxygen	is	the	primary	cause	of	rancidity.	Oxygen	is	more	soluble	in	fats,	which	leads	to	oxidation	and	food	damage	by	releasing	free	radicals.	Microorganisms:	Several	microorganisms	release	an	enzyme	called	lipase	that	leads	to	the	hydrolysis	of	lipids.	This	enzyme	further	acts	on	oils	and	fats.	Lipase	requires	a	certain	pH	and
temperature	for	it	to	react.	Physical	factors:	Factors	like	temperature,	heat,	and	light	also	play	a	significant	role	in	rancidification.	Heat	and	light	are	the	major	sources	for	the	production	of	free	radicals.	Heat	and	light	accelerate	the	process	of	oxidation.	To	retain	the	desirable	qualities	of	food	products,	preventing	them	from	becoming	rancid	is
essential.	One	of	the	easiest	ways	to	do	this	is	by	keeping	them	away	from	direct	contact	with	light	and	air.	You	can	store	them	in	airtight	containers	for	this	purpose.	Adding	antioxidants	is	also	an	effective	way	to	prevent	auto-oxidation	in	foods	that	contain	fats	and	oils.	Antioxidants	can	be	either	natural	or	synthetic.	Natural	antioxidants	include
vitamin	C,	vitamin	E,	flavonoids,	and	polyphenols.	Sequestering	agents	such	as	EDTA	also	prevent	or	slow	down	oxidation	and,	therefore,	can	help	effectively	prevent	rancidity.	Last	Updated	By:	Ashish	TiwariReferences	(click	to	expand)Oxidation	of	food	grade	oils	-	Oils,	fats	and	more.Esfarjani,	F.,	Khoshtinat,	K.,	Zargaraan,	A.,
MohammadiNasrabadi,	F.,	Salmani,	Y.,	Saghafi,	Z.,	Bahmaei,	M.	(2019,	June	6).	Evaluating	the	rancidity	and	quality	of	discarded	oils	in	fast	food	restaurants.	Food	Science	&	Nutrition.	Wiley.Oils:	Tips	for	Storage	and	Preventing	Spoilage.LSU	Scholarly	Repository	|	Louisiana	State	University	Research.	Janani	Anand	is	pursuing	a	Bachelor	of
Engineering	in	Biomedical	Engineering	at	Rajalakshmi	Engineering	College,	Chennai.	She	is	a	voracious	reader	and	a	creative	writer.	She	is	also	involved	in	social	activities,	enjoys	watching	cricket	and	a	great	fan	of	MS	Dhoni.	Related	Videos	Made	with	lots	of	love	and	caffeine	2025,	Teachoo.	All	rights	reserved.	We've	noticed	that	if	we	store	any
food	item	at	room	temperature	for	an	extended	period	of	time,	it	goes	stale.	It	is	caused	by	the	oxidation	of	food	when	it	comes	into	contact	with	air,	which	causes	it	to	smell	and	taste	bad.	It	can	be	avoided	by	following	a	few	precautions,	such	as	keeping	food	in	the	refrigerator.	Microorganisms'	activity	will	be	slowed,	and	their	shelf	life	will	be
extended.	Rancidity	Rancidity	is	the	oxidation	of	oils	or	fats	in	the	food	that	causes	a	foul	odour	and	flavour.	When	unsaturated	components	of	a	fatty	substance	are	exposed	to	sunlight,	they	can	break	down	into	esters,	volatile	aldehydes,	ketones,	alcohols,	and	hydrocarbons,	some	of	which	have	foul	odours.	Rancidity	is	an	unpleasant	odour	or	flavour
caused	by	the	airborne	oxidation	of	unsaturated	fat	found	in	meals	and	other	products.	When	unsaturated	components	of	a	fatty	material	are	exposed	to	air,	they	are	transformed	into	hydroperoxides,	which	then	break	down	into	volatile	aldehydes,	esters,	alcohols,	ketones,	and	hydrocarbons,	some	of	which	have	unpleasant	odours.	The	above-
mentioned	process,	as	well	as	hydrolysis,	which	releases	volatile	and	malodorous	acids,	mainly	butyric	acid,	causes	butter	to	get	rancid.	At	normal	temperatures,	saturated	fats	like	beef	tallow	are	resistant	to	oxidation	and	rarely	go	rancid.	For	example,	A	stale	packet	of	chips	has	a	distinct	odour.When	butter	is	kept	open	for	a	long	duration,	the
flavour	and	smell	change.Factors	that	affect	Rancidity	There	are	various	factors	that	affect	rancidity.	Some	of	the	factors	are	discussed	below:	Oxygen:	Exposure	to	oxygen	is	the	major	cause	of	rancidity.	Because	oxygen	is	more	soluble	in	lipids,	it	causes	food	oxidation	and	damage	by	producing	free	radicals.Microorganisms:	Many	microorganisms
produce	lipase,	an	enzyme	that	causes	lipid	breakdown.	These	microbes	employ	their	enzyme	to	break	down	the	chemical	content	of	food.Factors	of	nature:	Rancidification	is	influenced	by	physical	elements	such	as	heat,	light,	and	temperature.	Heat	and	light	drive	the	oxidation	process	and	are	the	primary	sources	of	free	radical	generation.	The
breakdown	of	unsaturated	fatty	acids	is	aided	by	light.Trace	elements:	Trace	elements,	such	as	Fe	and	Zn,	can	speed	up	the	pace	of	rancidity.	Another	key	aspect	that	impacts	rancidity	is	temperature.Prevention	of	Rancidity	of	Food	The	term	"rancidity"	refers	to	the	process	of	food	containing	fat	and	oil	coming	into	contact	with	ambient	oxygen	and
undergoing	auto-oxidation,	which	results	in	a	foul	odour	and	a	change	in	taste.	Almost	any	meal	has	the	potential	to	go	rotten.	The	word	is	especially	applicable	to	oils.	Oils	are	especially	vulnerable	to	rancidity	due	to	their	chemistry,	which	makes	them	vulnerable	to	oxygen	attack.	Metabolic	interaction	between	fats	and	oxygen	causes	the	oxidation	of
fats.	Long-chain	fatty	acids	are	destroyed	and	short-chain	molecules	are	generated	during	this	process.	Butyric	acid	is	one	of	the	reaction	products,	and	it	is	this	acid	that	gives	the	rotten	taste.	The	degradation	of	fats,	oils,	and	other	lipids	by	hydrolysis,	oxidation,	or	both	are	known	as	rancidification.	In	glycerides,	hydrolysis	separates	fatty	acid
chains	from	the	glycerol	backbone.	Following	are	the	ways	to	prevent	rancidity:-	Addition	of	Antioxidants	-	Antioxidants	are	the	most	effective	way	to	keep	food	from	becoming	rancid.	Antioxidants	are	added	to	fat-containing	foods	to	prevent	rancidity	from	forming	due	to	oxidation.	Types	of	antioxidants:Natural	antioxidants.Synthetic
antioxidants.Semisynthetic	antioxidants	Gallic	acid,	propyl	gallate.Metal	chelators	citric	acid,	phosphoric	acid.Oxygen	scavengers	ascorbic	acid.	Flavonoids,	polyphenols,	ascorbic	acid	(vitamin	C),	and	tocopherols	are	all-natural	antioxidants	(vitamin	E).	Butylated	hydroxyanisole	(BHA),	butylated	hydroxytoluene	(BHT),	propyl-3,	4,	5-
trihydroxybenzoate	(also	known	as	propyl	gallate),	and	ethoxyquin	are	examples	of	synthetic	antioxidants.	Natural	antioxidants	have	a	short	shelf	life,	whereas	synthetic	antioxidants	have	a	longer	shelf	life	and	perform	better.	Water-soluble	antioxidants	are	ineffective	in	stopping	direct	oxidation	within	fats,	but	they	are	useful	in	intercepting	free
radicals	that	pass	via	food's	watery	portions.	Addition	of	Sequestering	Agents	-	Metals	are	bound	by	sequestering	agents,	which	prevent	them	from	initiating	auto-oxidation.	EDTA	(ethylene	diamine	tetra	acetic	acid)	and	citric	acid	are	examples	of	sequestering	agents.Proper	Storage	of	Fats	and	Oil	Food	-	Another	strategy	to	prevent	food	from
becoming	rancid	is	to	store	it	properly,	away	from	the	effects	of	oxygen.	Because	heat	and	light	accelerate	the	rate	of	reactivity	of	lipids	with	oxygen,	rancidification	can	be	reduced	by	storing	fats	and	oils	in	a	cold,	dark	environment	with	little	exposure	to	oxygen	or	free	radicals.	Do	not	add	new	oil	to	vessels	that	already	have	old	oil	in	them.	The	old
oil	will	cause	a	reaction,	causing	the	new	oil	to	get	rancid	faster	than	if	it	were	stored	in	a	clean,	empty	vessel.	Allow	tanks	to	drain	and	dry	thoroughly	before	use,	as	this	will	speed	up	the	problems	related	to	oxidation.Packing	in	Nitrogen	Gas	-	Nitrogen	is	fed	into	the	liquid	to	remove	the	oxygen	dissolved	in	the	juice,	generating	bubbles	that	carry
the	oxygen,	which	is	then	removed	from	the	juice.	Nitrogen	is	utilized	in	the	winemaking	business	to	prevent	oxidation,	allowing	for	the	use	of	fewer	chemicals.	In	the	food	packaging	sector,	nitrogen	gas	has	long	been	utilized	to	help	protect	the	freshness,	integrity,	and	quality	of	the	delivered	product.	Nitrogen	gas	is	also	commonly	utilized	for	food
packaging	because	it	creates	a	pressured	environment	that	inhibits	container	collapse.Keeping	food	in	a	Refrigerator	Storing	in	Airtight	Containers	-	Food	is	kept	in	airtight	containers	because	of	the	following	reasons:It	keeps	food	fresh	and	also	prevents	rancidity.It	prevents	the	growth	of	bacteria	and	entry	of	foreign	substances	that	can	contaminate
the	food.Have	the	ability	to	retain	the	original	flavour	and	aroma	of	the	food.Keeps	the	food	hygienic.	Mostly	food	having	high	water	content	is	stored	in	Refrigerator.	Bacterial	growth	is	slowed	by	refrigeration.	Bacteria	can	be	found	almost	everywhere	in	nature.	They	can	be	found	in	the	earth,	air,	and	water,	as	well	as	the	meals	we	eat.	When
bacteria	have	access	to	nutrition	(food),	moisture,	and	warm	temperatures,	they	multiply	quickly,	reaching	a	stage	where	some	germs	might	cause	illness.	Bacteria	grow	most	quickly	at	temperatures	between	40	and	140	degrees	Fahrenheit,	with	some	strains	doubling	in	size	in	as	little	as	20	minutes.	Most	items	can	be	kept	safe	in	a	refrigerator	set	at
40	degrees	Fahrenheit	or	lower.	Away	From	Light	-	is	stored	away	from	light,	since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.Sample	Questions	Question	1:	What	is	the	reactant	and	product	in
the	given	chemical	equation	:	2Mg(s)	+	O2(g)	2MgO(s)	Answer:	In	the	given	equation,	Mg	and	O2	are	the	reactants	and	MgO	is	the	product.	Question	2:	Differentiate	between	Oxidation	and	Reduction.	Answer:	In	Oxidation	oxygen	is	added	or	hydrogen	is	removed,	whereas	in	Reduction	hydrogen	is	added	or	oxygen	is	removed.	Question	3:	What	is	a
Redox	Reaction?	Answer:	Redox	reaction	is	a	reaction	in	which	oxidation	and	reduction	both	occur	simultaneously.	For	Example	-	Cuo	+H2Cu	+H2O	Question	4:	Name	different	ways	to	prevent	Rancidity	of	food.	Answer:	Adding	AntiOxidantsPackaging	in	Nitrogen	GasKeeping	in	a	Refrigerator	Storing	in	Airtight	ContainersAway	From	Light	Question
5:	Why	food	is	kept	in	refrigerators?	Answer:	Because	bacteria	thrive	in	humidified	environments	with	high	temperatures.	However,	a	refrigerator	is	a	chilly	location	with	no	humidity	or	warmth,	which	inhibits	the	growth	of	microorganisms.	This	is	why	food	may	be	kept	in	the	refrigerator	for	longer	periods	of	time.	Question	6:	Which	type	of	foods	are
stored	in	refrigerators?	Answer:	Foods	with	a	high	water	content	are	prone	to	spoilage.	As	a	result,	it	should	be	kept	in	refrigerators.	Cucumber,	watermelon,	tomatoes,	and	other	fruits	and	vegetables	should	also	be	kept	in	the	refrigerator.	Question	7:	Why	some	types	of	food	are	stored	away	from	the	light?	Answer:	Food	is	stored	away	from	light,
since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.	CBSE	Class	10	Chemistry	Notes	Characteristics	of	Chemical	Reactions	Types	of	Chemical	Reactions	Reactants	and	Products	Chemical
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Effects	of	Oxidation	Reactions	in	Everyday	Life	Corrosion	and	Rancidity	What	is	Rancidity	and	How	to	prevent	them?	Acids,	Bases	and	Salts	Chemical	Indicators	-	Definition,	Types,	Examples	Difference	between	Mineral	Acids	and	Organic	Acids	Strength	of	Acids	Concentrated	and	Dilute	Acids	Properties	of	Acids	-	Definition,	Examples,	Properties,
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and	Non-Metals	Reactivity	Series	-	Reactivity	of	Metals,	Features,	Tricks	Uses	of	Metals	and	Non-Metals	Noble	Gas	What	are	the	causes	of	Chemical	Bonding?	Types	of	Chemical	Bonding	Ionic	Bonds	and	Ionic	Compounds	Covalent	Bonds	-	Definition,	Types,	Properties,	Examples	What	are	Covalent	Compounds?	Definition,	Formation,	Properties
Properties	of	Ionic	and	Covalent	Compounds	Occurrence	of	Metals,	Minerals	and	Ores	Extraction	of	Metals	from	Ores	Concentration	of	Ore	-	Definition,	Methods	of	Separation,	Examples	Conversion	of	Ore	into	Metal	Extraction	of	Highly	Reactive	Metals	Extraction	of	Moderately	and	Less	Reactive	Metals	What	is	Refining	of	Metals?	What	is
Corrosion?	Corrosion	of	Metals	Platinum	-	Definition,	Occurrence,	Properties,	Applications	Carbon	Why	does	Carbon	Always	Form	Covalent	Bonds?	Why	is	Carbon	considered	Tetravalent?	Allotropes	of	Carbon	Diamond	and	Graphite	-	Structure,	Uses,	Properties,	Applications	What	is	Catenation	and	Tetravalency?	What	are	Hydrocarbons?	Saturated
and	Unsaturated	Hydrocarbons	Alkyl	Groups	and	Cyclic	Hydrocarbons	Functional	Groups	Chemical	Properties	of	Carbon	Compounds	Hydrogenation	of	Oils	Ethanol	Cleansing	Action	of	Soaps	and	Detergents	Difference	Between	Soap	and	Detergent	Dobereiners	Triads	-	Definition,	Types,	Limitations	Newlands	Law	of	Octaves	Classification	of	Elements
Mendeleev	Periodic	Table	Merits	of	Mendeleevs	Periodic	Table	Anomalies	of	Mendeleevs	Periodic	Table	Modern	Periodic	Law	Periodic	Table	of	Elements	Characteristics	of	the	Periods	and	Groups	of	the	Periodic	Table	Merits	of	the	Modern	Periodic	Table	We've	noticed	that	if	we	store	any	food	item	at	room	temperature	for	an	extended	period	of	time,
it	goes	stale.	It	is	caused	by	the	oxidation	of	food	when	it	comes	into	contact	with	air,	which	causes	it	to	smell	and	taste	bad.	It	can	be	avoided	by	following	a	few	precautions,	such	as	keeping	food	in	the	refrigerator.	Microorganisms'	activity	will	be	slowed,	and	their	shelf	life	will	be	extended.	Rancidity	Rancidity	is	the	oxidation	of	oils	or	fats	in	the
food	that	causes	a	foul	odour	and	flavour.	When	unsaturated	components	of	a	fatty	substance	are	exposed	to	sunlight,	they	can	break	down	into	esters,	volatile	aldehydes,	ketones,	alcohols,	and	hydrocarbons,	some	of	which	have	foul	odours.	Rancidity	is	an	unpleasant	odour	or	flavour	caused	by	the	airborne	oxidation	of	unsaturated	fat	found	in	meals
and	other	products.	When	unsaturated	components	of	a	fatty	material	are	exposed	to	air,	they	are	transformed	into	hydroperoxides,	which	then	break	down	into	volatile	aldehydes,	esters,	alcohols,	ketones,	and	hydrocarbons,	some	of	which	have	unpleasant	odours.	The	above-mentioned	process,	as	well	as	hydrolysis,	which	releases	volatile	and
malodorous	acids,	mainly	butyric	acid,	causes	butter	to	get	rancid.	At	normal	temperatures,	saturated	fats	like	beef	tallow	are	resistant	to	oxidation	and	rarely	go	rancid.	For	example,	A	stale	packet	of	chips	has	a	distinct	odour.When	butter	is	kept	open	for	a	long	duration,	the	flavour	and	smell	change.Factors	that	affect	Rancidity	There	are	various
factors	that	affect	rancidity.	Some	of	the	factors	are	discussed	below:	Oxygen:	Exposure	to	oxygen	is	the	major	cause	of	rancidity.	Because	oxygen	is	more	soluble	in	lipids,	it	causes	food	oxidation	and	damage	by	producing	free	radicals.Microorganisms:	Many	microorganisms	produce	lipase,	an	enzyme	that	causes	lipid	breakdown.	These	microbes
employ	their	enzyme	to	break	down	the	chemical	content	of	food.Factors	of	nature:	Rancidification	is	influenced	by	physical	elements	such	as	heat,	light,	and	temperature.	Heat	and	light	drive	the	oxidation	process	and	are	the	primary	sources	of	free	radical	generation.	The	breakdown	of	unsaturated	fatty	acids	is	aided	by	light.Trace	elements:	Trace
elements,	such	as	Fe	and	Zn,	can	speed	up	the	pace	of	rancidity.	Another	key	aspect	that	impacts	rancidity	is	temperature.Prevention	of	Rancidity	of	Food	The	term	"rancidity"	refers	to	the	process	of	food	containing	fat	and	oil	coming	into	contact	with	ambient	oxygen	and	undergoing	auto-oxidation,	which	results	in	a	foul	odour	and	a	change	in	taste.
Almost	any	meal	has	the	potential	to	go	rotten.	The	word	is	especially	applicable	to	oils.	Oils	are	especially	vulnerable	to	rancidity	due	to	their	chemistry,	which	makes	them	vulnerable	to	oxygen	attack.	Metabolic	interaction	between	fats	and	oxygen	causes	the	oxidation	of	fats.	Long-chain	fatty	acids	are	destroyed	and	short-chain	molecules	are
generated	during	this	process.	Butyric	acid	is	one	of	the	reaction	products,	and	it	is	this	acid	that	gives	the	rotten	taste.	The	degradation	of	fats,	oils,	and	other	lipids	by	hydrolysis,	oxidation,	or	both	are	known	as	rancidification.	In	glycerides,	hydrolysis	separates	fatty	acid	chains	from	the	glycerol	backbone.	Following	are	the	ways	to	prevent
rancidity:-	Addition	of	Antioxidants	-	Antioxidants	are	the	most	effective	way	to	keep	food	from	becoming	rancid.	Antioxidants	are	added	to	fat-containing	foods	to	prevent	rancidity	from	forming	due	to	oxidation.	Types	of	antioxidants:Natural	antioxidants.Synthetic	antioxidants.Semisynthetic	antioxidants	Gallic	acid,	propyl	gallate.Metal	chelators
citric	acid,	phosphoric	acid.Oxygen	scavengers	ascorbic	acid.	Flavonoids,	polyphenols,	ascorbic	acid	(vitamin	C),	and	tocopherols	are	all-natural	antioxidants	(vitamin	E).	Butylated	hydroxyanisole	(BHA),	butylated	hydroxytoluene	(BHT),	propyl-3,	4,	5-trihydroxybenzoate	(also	known	as	propyl	gallate),	and	ethoxyquin	are	examples	of	synthetic
antioxidants.	Natural	antioxidants	have	a	short	shelf	life,	whereas	synthetic	antioxidants	have	a	longer	shelf	life	and	perform	better.	Water-soluble	antioxidants	are	ineffective	in	stopping	direct	oxidation	within	fats,	but	they	are	useful	in	intercepting	free	radicals	that	pass	via	food's	watery	portions.	Addition	of	Sequestering	Agents	-	Metals	are	bound
by	sequestering	agents,	which	prevent	them	from	initiating	auto-oxidation.	EDTA	(ethylene	diamine	tetra	acetic	acid)	and	citric	acid	are	examples	of	sequestering	agents.Proper	Storage	of	Fats	and	Oil	Food	-	Another	strategy	to	prevent	food	from	becoming	rancid	is	to	store	it	properly,	away	from	the	effects	of	oxygen.	Because	heat	and	light
accelerate	the	rate	of	reactivity	of	lipids	with	oxygen,	rancidification	can	be	reduced	by	storing	fats	and	oils	in	a	cold,	dark	environment	with	little	exposure	to	oxygen	or	free	radicals.	Do	not	add	new	oil	to	vessels	that	already	have	old	oil	in	them.	The	old	oil	will	cause	a	reaction,	causing	the	new	oil	to	get	rancid	faster	than	if	it	were	stored	in	a	clean,
empty	vessel.	Allow	tanks	to	drain	and	dry	thoroughly	before	use,	as	this	will	speed	up	the	problems	related	to	oxidation.Packing	in	Nitrogen	Gas	-	Nitrogen	is	fed	into	the	liquid	to	remove	the	oxygen	dissolved	in	the	juice,	generating	bubbles	that	carry	the	oxygen,	which	is	then	removed	from	the	juice.	Nitrogen	is	utilized	in	the	winemaking	business
to	prevent	oxidation,	allowing	for	the	use	of	fewer	chemicals.	In	the	food	packaging	sector,	nitrogen	gas	has	long	been	utilized	to	help	protect	the	freshness,	integrity,	and	quality	of	the	delivered	product.	Nitrogen	gas	is	also	commonly	utilized	for	food	packaging	because	it	creates	a	pressured	environment	that	inhibits	container	collapse.Keeping	food
in	a	Refrigerator	Storing	in	Airtight	Containers	-	Food	is	kept	in	airtight	containers	because	of	the	following	reasons:It	keeps	food	fresh	and	also	prevents	rancidity.It	prevents	the	growth	of	bacteria	and	entry	of	foreign	substances	that	can	contaminate	the	food.Have	the	ability	to	retain	the	original	flavour	and	aroma	of	the	food.Keeps	the	food
hygienic.	Mostly	food	having	high	water	content	is	stored	in	Refrigerator.	Bacterial	growth	is	slowed	by	refrigeration.	Bacteria	can	be	found	almost	everywhere	in	nature.	They	can	be	found	in	the	earth,	air,	and	water,	as	well	as	the	meals	we	eat.	When	bacteria	have	access	to	nutrition	(food),	moisture,	and	warm	temperatures,	they	multiply	quickly,
reaching	a	stage	where	some	germs	might	cause	illness.	Bacteria	grow	most	quickly	at	temperatures	between	40	and	140	degrees	Fahrenheit,	with	some	strains	doubling	in	size	in	as	little	as	20	minutes.	Most	items	can	be	kept	safe	in	a	refrigerator	set	at	40	degrees	Fahrenheit	or	lower.	Away	From	Light	-	is	stored	away	from	light,	since	light	can
cause	meals	to	spoil	more	quickly.	Photodegradation	can	be	accelerated	by	both	natural	and	artificial	light.	Food	oxidation	is	prevented	and	rancidity	is	delayed	when	it	is	kept	away	from	light.Sample	Questions	Question	1:	What	is	the	reactant	and	product	in	the	given	chemical	equation	:	2Mg(s)	+	O2(g)	2MgO(s)	Answer:	In	the	given	equation,	Mg
and	O2	are	the	reactants	and	MgO	is	the	product.	Question	2:	Differentiate	between	Oxidation	and	Reduction.	Answer:	In	Oxidation	oxygen	is	added	or	hydrogen	is	removed,	whereas	in	Reduction	hydrogen	is	added	or	oxygen	is	removed.	Question	3:	What	is	a	Redox	Reaction?	Answer:	Redox	reaction	is	a	reaction	in	which	oxidation	and	reduction
both	occur	simultaneously.	For	Example	-	Cuo	+H2Cu	+H2O	Question	4:	Name	different	ways	to	prevent	Rancidity	of	food.	Answer:	Adding	AntiOxidantsPackaging	in	Nitrogen	GasKeeping	in	a	Refrigerator	Storing	in	Airtight	ContainersAway	From	Light	Question	5:	Why	food	is	kept	in	refrigerators?	Answer:	Because	bacteria	thrive	in	humidified
environments	with	high	temperatures.	However,	a	refrigerator	is	a	chilly	location	with	no	humidity	or	warmth,	which	inhibits	the	growth	of	microorganisms.	This	is	why	food	may	be	kept	in	the	refrigerator	for	longer	periods	of	time.	Question	6:	Which	type	of	foods	are	stored	in	refrigerators?	Answer:	Foods	with	a	high	water	content	are	prone	to
spoilage.	As	a	result,	it	should	be	kept	in	refrigerators.	Cucumber,	watermelon,	tomatoes,	and	other	fruits	and	vegetables	should	also	be	kept	in	the	refrigerator.	Question	7:	Why	some	types	of	food	are	stored	away	from	the	light?	Answer:	Food	is	stored	away	from	light,	since	light	can	cause	meals	to	spoil	more	quickly.	Photodegradation	can	be
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Rancidity:When	food	containing	fat	and	oil	come	in	contact	with	surrounding	oxygen	and	these	auto-oxidation	leads	to	bad	smell	and	change	in	taste,	the	whole	process	is	said	to	be	rancidity.	Most	any	food	can	technically	become	rancid.	The	term	particularly	applies	to	oils.	Oils	can	be	particularly	susceptible	to	rancidity	because	their	chemistry
which	makes	them	susceptible	to	oxygen	damage.Oxidation	of	fats	is	caused	by	a	biochemical	reaction	between	fats	and	oxygen.	In	this	process	the	long-chain	fatty	acids	are	degraded	and	short-chain	compounds	are	formed.	One	of	the	reaction	products	is	butyric	acid,	which	causes	the	typical	rancid	taste.	Rancidification	is	the	decomposition	of	fats,
oils	and	other	lipids	by	hydrolysis	or	oxidation,	or	both.	Hydrolysis	will	split	fatty	acid	chains	away	from	the	glycerol	backbone	in	glycerides.These	free	fatty	acids	can	then	undergo	further	auto-oxidation.	Oxidation	primarily	occurs	with	unsaturated	fats	by	a	free	radical-	mediated	process.	These	chemical	processes	can	generate	highly	reactive
molecules	in	rancid	foods	and	oils,	which	are	responsible	for	producing	unpleasant	and	noxious	odors	and	flavors.	These	chemical	processes	may	also	destroy	nutrients	in	food.	Under	some	conditions	rancidity	leads	to	the	destruction	of	vitamins	in	food.	Oil	Reversion:The	most	important	components	present	in	oil	such	as	soyabean	oil	is	unsaturated
fatty	acid.	Soyabean	oil	has	a	triglyceride	composition	rich	in	monounsaturated	(23%	oleic	acid)	and	polyunsaturated	fatty	acids	(57%	linoleic	acid;	7%	linolenic	acid).	The	linolenic	acid	contains	three	unsaturated	bond	and	which	can	be	easily	undergone	oxidation	process.	Because	of	the	presence	of	high	content	of	linolenic	and	linolenic	acid,	oil
undergoes	oxidative	degradation	and	develops	color	change	and	fishy	or	painty	smell.	This	process	is	called	oil	reversion.Mechanism	of	Oil	Reversion:Oxidation	is	the	primary	mechanism	involved	in	the	oil	reversion.	When	it	comes	to	oxidation,	linolenic	acid	is	about	ten	times	more	vulnerable	than	linoleic	acid	and	about	one	hundred	times	more	than
oleic	acid.	The	oxidation	of	double	bonds	is	a	radical-driven	process.Radical	reactions	typically	have	three	steps:	1.	The	initiation	reaction,	where	an	energy	source	(heat;	light)	generates	a	radical	on	the	fatty	acid.	2.	A	propagation	step	with	oxygen	giving	rise	to	peroxides,	which	react	with	more	unsaturated	fatty	acid,	creating	new	radicals.	3.	A
termination	reaction,	where	two	radicals	interact	forming	a	new	single	bond.	Types	of	Rancidity:There	are	two	types	of	rancidity:1.	Oxidative	Rancidity:The	specific	types	of	rancidity	involving	oxygen	damage	to	foods	are	called	oxidative	rancidity.	During	the	process,	oxygen	molecules	interact	with	the	structure	of	the	oil	and	damage	its	natural
structure	in	a	way	that	can	change	its	odor,	its	taste,	and	its	safety	for	consumption,	i.e.	fat	is	oxidized	and	decomposes	into	compounds	with	shorter	carbon	chains	such	as	fatty	acids,	aldehydes,	and	ketones	all	of	which	are	volatile	and	contribute	to	the	unpleasant	odor	of	rancid	fats.	Oxidative	rancidity	leads	to	the	formation	of	both	unpalatable	and
toxic	compounds.Three	distinct	classes	of	substance	occurring	in	oxidized	fat	have	been	shown	to	be	toxic:	(i)	Peroxidised	fatty	acids	(peroxidised	fatty	acids	destroy	both	vitamin	A	and	E	in	foods).	(ii)	Polymeric	material	(under	normal	food	processing	conditions	these	appear	in	small	enough	quantities	to	be	insignificant).	(iii)	Oxidized	sterols	(thought
to	be	involved	in	the	causation	of	atherosclerotic	disease).	2.	Hydrolytic	Rancidity:Fats	are	enzymatically	hydrolyzed,	the	release	of	free	fatty	acids	from	glycerides,	cause	some	rancid	odor.	This	process	is	called	hydroiytic	rancidity.	Hydrolysis	will	split	fatty	acid	chains	away	from	the	glycerol	backbone	in	glycerides.	These	free	fatty	acids	can	then
undergo	further	auto-oxidation	leads	to	oxidative	rancidity.	Factors	Affecting	Rancidity	and	Reversion:	1.	Oxidation:Oxygen	is	eight	times	more	soluble	in	fats	than	in	water	and	it	is	the	oxidation	resulting	from	this	exposure	that	is	the	primary	cause	of	rancidity.	Oxidation	primarily	occurs	with	unsaturated	fats	by	a	free	radical-mediated	process.
These	chemical	processes	can	generate	highly	reactive	molecules	in	rancid	foods	and	oils,	which	are	responsible	for	producing	unpleasant	and	noxious	odors	and	flavors.	This	process	is	called	auto-oxidation	or	oxidative	rancidity.	2.	Hydrolysis:Triglycerides	react	with	water	under	appropriate	condition	to	form	diglycerides	and	free	fatty	acid	residues.
Diglycerides	later	combine	with	water	to	form	monoglycerides	and	fatty	acids.	Finally	the	monoglycerides	completely	hydrolysed	to	form	glycerol	and	fatty	acids.	This	process	is	called	hydrolytic	rancidity.	3.	Presence	of	Microorganisms	Microbial	Lipase:Certain	microorganisms	can	produce	the	hydrolytic	enzyme	called	lipase,	which	directly	interferes
the	hydrolysis	of	triglcerides	and	produce	glycerols	and	fatty	acid.	These	fatty	acids	undergo	auto-	oxidation	to	form	rancid.	The	microbial	lipase	requires	suitable	pH	and	other	conditions	for	its	activity	upon	fats	and	oil.	4.	Presence	of	Unsaturation	in	Fatty	Acid	Chain:When	a	fatty	substance	is	exposed	to	air,	its	unsaturated	components	are	converted
into	hydroperoxides,	which	break	down	into	volatile	aldehydes,	esters,	alcohols,	ketones,	and	hydrocarbons,	some	of	which	have	disagreeable	odours.	Butter	becomes	rancid	by	the	foregoing	process	and	by	hydrolysis,	which	liberates	volatile	and	malodorous	acids,	particularly	butyric	acid.	Saturated	fats	such	as	beef	tallow	are	resistant	to	oxidation
and	become	rancid	at	ordinary	temperatures.	5.	Polyunsaturation:The	more	polyunsaturated	a	fat	is,	the	faster	it	will	go	rancid.	Vegetable	oils	have	to	become	several	times	more	rancid	than	animal	fats.	Presence	of	polyunsaturation	in	oils	and	fats	makes	them	more	susceptible	to	rancidity	than	monosaturated	and	other	types	of	saturated	fatty	acids.
6.	Chemical	Structure	of	Oils	and	Fats:If	oils	and	fats	are	chemically	more	complex	and	consists	more	number	of	double	bond,	more	number	of	carboxyl	or	hydroxyl	groups,	then	the	chances	of	become	rancid	is	high.	The	double	bonds	found	in	fats	and	oils	play	a	role	in	auto-oxidation.	Oils	with	a	high	degree	of	unsaturation	are	most	susceptible	to
auto-	oxidation.The	best	test	for	auto-oxidation	(oxidative	rancidity)	is	determination	of	the	peroxide	value.	Peroxides	are	intermediates	in	the	auto-oxidation	reaction.	The	peroxide	value	of	oil	or	fat	is	used	as	a	measurement	of	the	extent	to	which	rancidity	reactions	have	occurred	during	storage.	7.	Temperature	and	pH:These	are	the	important	factor
which	influences	the	food	items	rich	in	fat	and	oils	become	rancid.	Suitable	temperature	and	alkaline	pH	are	required	for	the	hydrolytic	action	of	microbial	lipase.	Temperature	and	pH	indirectly	influence	the	auto-oxidation	and	hydrolysis.	8.	Heat	and	Light:Presence	of	heat	and	light	accelerate	the	rate	of	reaction	of	fats	with	oxygen,	i.e.,	heat
accelerates	auto-oxidation.	Heat	and	light	act	as	the	energy	source	for	the	production	of	free	radical	in	rancidity	and	reversion	of	oils	and	fats.	Prevention	of	Rancidity:	Rancidity	can	be	prevented	by	several	ways	which	are	mentioned	briefly:	1.	Addition	of	Antioxidants:The	best	method	used	to	prevent	food	item	from	rancidity	is	the	addition	of
antioxidants.	Antioxidants	are	added	to	fat-containing	foods	in	order	to	retard	the	development	of	rancidity	due	to	oxidation.There	are	five	types	of	antioxidants:(1)	Natural	antioxidants.(2)	Synthetic	antioxidants.(3)	Semi-synthetic	antioxidants	gallic	acid,	propylgallate.(4)	Metal	chelators	citric	acid,	phosphoric	acid.(5)	Oxygen	scavengers	ascorbic
acid.	Natural	antioxidants	include	flavonoids,	polyphenols,	ascorbic	acid	(vitamin	C)	and	tocopherols	(vitamin	E).	Synthetic	antioxidants	include	butylated	hydroxyanisole	(BHA),	butylated	hydroxytoluene	(BHT),	propyl-3,	4,	5-trihydroxybenzoate	(also	known	as	propyl	gallate)	and	ethoxyquin.	Natural	antioxidants	tend	to	be	short-lived,	but	synthetic
antioxidants	give	longer	shelf	life	and	better	action.The	effectiveness	of	water-soluble	antioxidants	is	limited	in	preventing	direct	oxidation	within	fats,	but	is	valuable	in	intercepting	free	radicals	that	travel	through	the	watery	parts	of	foods.	A	combination	of	water-soluble	and	fat-	soluble	antioxidants	is	ideal,	usually	in	the	ratio	of	fat	to	water.	2.
Addition	of	Sequestering	Agents:Sequestering	agents	bind	metals,	thus	preventing	them	from	catalyzing	auto-oxidation.	Examples	of	sequestering	agents	include	EDTA	(ethylene	diamine	tetra	acetic	acid)	and	citric	acid.3.	Proper	Storage	of	Fats	and	Oil	Food:Another	method	for	preventing	rancidity	of	food	is	the	proper	storage,	keeping	away	from
the	action	of	oxygen.	Rancidification	can	be	decreased	by	storing	fats	and	oils	in	a	cool,	dark	place	with	little	exposure	to	oxygen	or	free	radicals,	since	heat	and	light	accelerate	the	rate	of	reaction	of	fats	with	oxygen.Do	not	add	fresh	oil	to	vessels	containing	old	oil.	The	old	oil	will	trigger	a	reaction	and	the	new	oil	will	become	rancid	far	more	rapidly
than,	if	the	oil	was	stored	in	a	clean	empty	vessel.	Avoid	using	vessels	that	are	wet,	this	will	also	speed	up	the	problems	associated	with	oxidation,	allow	tanks	to	drain	and	dry	adequately	before	use.	Rancidity	refers	to	the	spoilage	of	food	products	containing	fats	and	oils,	which	leads	to	unpleasant	odours	and	flavours.	This	process	happens	due	to
chemical	reactions	like	oxidation	or	hydrolysis,	where	fats	break	down	into	undesirable	compounds.	Rancidity	not	only	affects	the	taste	and	smell	of	food	but	also	reduces	its	nutritional	value	as	essential	vitamins	and	nutrients	get	destroyed.	In	this	article,	we	will	explore	what	rancidity	is,	its	types,	the	factors	that	contribute	to	it,	and	how	we	can
prevent	it.What	Is	Rancidity?Rancidity,	also	called	rancidification,	occurs	when	foods	containing	fats	and	oils	get	exposed	to	oxygen,	light,	moisture,	or	microbial	activity.	Fats	and	oils,	particularly	unsaturated	fatty	acids,	are	highly	susceptible	to	rancidity.	When	these	foods	interact	with	these	elements,	chemical	changes	take	place,	resulting	in	the
formation	of	compounds	like	hydroperoxides,	aldehydes,	ketones,	alcohols,	and	esters.	These	byproducts	give	the	food	unpleasant	smells	and	tastes,	making	it	unsuitable	for	consumption.The	Chemistry	Behind	RancidityFats	and	oils	consist	of	fatty	acids,	which	are	long	chains	of	carboxylic	acids.	These	fatty	acids	can	either	be	saturated	or
unsaturated.	Saturated	fatty	acids	have	single	bonds	between	carbon	atoms,	while	unsaturated	fatty	acids	contain	one	or	more	double	bonds.	Unsaturated	fats	are	more	prone	to	rancidity	because	their	double	bonds	are	reactive	and	can	easily	interact	with	oxygen.	Rancidity	Unfolds	in	Three	Key	Steps:Initiation	Reaction:	External	factors	like	heat,
light,	or	air	create	free	radicals,	which	are	highly	reactive	and	trigger	rancidity.Propagation	Reaction:	Oxygen	reacts	with	radicals	to	form	peroxides,	which	generate	more	radicals,	perpetuating	the	process.Termination	Reaction:	Radicals	combine	to	form	stable	molecules,	resulting	in	byproducts	that	contribute	to	the	unpleasant	smell	and	taste	of
rancid	food.In	addition	to	the	loss	of	vitamins,	rancidity	alters	the	texture	and	appearance	of	food.	For	instance,	oils	may	become	thick	or	sticky,	while	nuts	and	seeds	lose	their	crispness.	The	oxidation	of	fats	also	destroys	fat-soluble	vitamins	like	A	and	E	and	can	produce	toxic	compounds	that	may	harm	health	over	time.	Foods	like	walnuts,	rich	in
polyunsaturated	fats,	are	particularly	vulnerable	to	rapid	spoilage.Types	of	Rancidity	with	ExamplesRancidity	can	occur	in	various	forms,	each	with	distinct	causes	and	effects	on	food.	The	three	main	types	of	rancidity	are	oxidative,	hydrolytic,	and	microbial,	each	impacting	food	differently.Oxidative	Rancidity:	This	occurs	when	unsaturated	fats	react
with	oxygen,	leading	to	the	formation	of	compounds	like	peroxides,	aldehydes,	and	ketones.	An	example	is	when	sunflower	oil	left	exposed	to	air	becomes	rancid,	developing	a	stale,	bitter	smell	and	taste,	especially	when	stored	in	warm	conditions.Hydrolytic	Rancidity:	In	this	type,	water	breaks	down	fats,	releasing	free	fatty	acids.	For	example,	butter
left	at	room	temperature	for	a	prolonged	period	can	develop	a	sour,	off-putting	odour	as	the	fats	break	down,	particularly	if	bacteria	or	enzymes	like	lipase	are	present.Microbial	Rancidity:	This	occurs	when	microorganisms,	such	as	bacteria	or	moulds,	secrete	enzymes	that	break	down	fats.	An	example	is	spoiled	cheese,	where	bacterial	activity	causes
the	fats	to	decompose,	resulting	in	an	unpleasant	smell	and	flavour.Factors	That	Contribute	to	RanciditySeveral	factors	contribute	to	rancidity	in	food:Oxygen:	Exposure	to	oxygen	is	the	main	cause	of	rancidity.	Oxygen	interacts	with	unsaturated	fatty	acids,	triggering	oxidation	and	forming	free	radicals.	These	radicals	accelerate	the	breakdown	of	fats
and	oils,	leading	to	rancidity.Microorganisms:	Microorganisms	such	as	bacteria	and	moulds	produce	enzymes	that	break	down	fats.	Lipase,	for	example,	breaks	triglycerides	into	free	fatty	acids,	which	lead	to	rancidity.Physical	Factors:	Heat,	light,	and	air	all	play	significant	roles	in	accelerating	rancidity.	Heat	promotes	the	formation	of	free	radicals,
while	light	can	cause	oxidation	in	unsaturated	fats.	Exposure	to	air	further	speeds	up	the	oxidation	process.Trace	Elements:	Metals	like	iron	and	zinc	can	catalyze	oxidation	reactions,	speeding	up	the	rancidity	process.	These	metals	often	appear	in	food	storage	containers	or	as	contaminants	in	food	products.Preventing	RancidityTo	maintain	the
quality	and	safety	of	food	products,	preventing	rancidity	is	essential.	Several	strategies	can	help	slow	down	or	prevent	the	rancidification	process:Store	in	Airtight	Containers:	Storing	food	in	sealed	containers	prevents	exposure	to	oxygen,	reducing	the	risk	of	oxidation	and	rancidity.	This	is	especially	important	for	products	like	oils,	nuts,	and	snacks
that	contain	fats.Refrigeration:	Keeping	fats	and	oils	in	the	refrigerator	slows	down	the	oxidation	process.	Polyunsaturated	fats,	in	particular,	benefit	from	being	stored	at	lower	temperatures,	as	they	are	highly	susceptible	to	rancidity.Use	Antioxidants:	Antioxidants	such	as	vitamin	E,	flavonoids,	and	polyphenols	help	prevent	oxidative	rancidity	by
neutralizing	free	radicals.	Some	food	products,	like	oils,	are	fortified	with	antioxidants	to	extend	their	shelf	life.Minimize	Exposure	to	Light:	Light	accelerates	the	breakdown	of	unsaturated	fatty	acids.	Storing	food	in	dark	places	or	using	opaque	containers	can	protect	it	from	light-induced	rancidity.Use	Inert	Gases:	Manufacturers	sometimes	replace
air	in	food	packaging	with	inert	gases	like	nitrogen.	This	prevents	oxygen	from	coming	into	contact	with	the	food,	reducing	oxidation	and	rancidity.	This	method	is	commonly	used	for	products	like	chips	and	snack	foods.Control	Temperature:	Keeping	food	at	a	stable,	cool	temperature	helps	slow	down	the	chemical	reactions	that	lead	to	rancidity.
Storing	fats	and	oils	at	room	temperature	makes	them	more	vulnerable	to	spoilage,	especially	when	exposed	to	light	and	air.ConclusionRancidity	is	a	natural	process	that	occurs	when	fats	and	oils	break	down	due	to	exposure	to	oxygen,	light,	moisture,	or	microbial	activity.	This	process	results	in	unpleasant	odours,	flavours,	and	a	reduction	in
nutritional	value.	By	understanding	the	causes	and	types	of	rancidity	and	the	factors	that	contribute	to	it,	we	can	take	preventative	measures	to	preserve	the	quality	and	safety	of	our	food.	Proper	storage,	the	use	of	antioxidants,	and	minimizing	exposure	to	oxygen,	light,	and	heat	can	help	extend	the	shelf	life	of	fats	and	oils,	keeping	them	fresh	and
safe	for	consumption.	batuhan	toker/iStock/GettyImages	Pure	vegetable	oils	are	common	in	cooking	and	baking.	Their	light,	neutral	flavor	makes	them	highly	versatile	and	the	unsaturated	fats	in	vegetable	oil	have	been	embraced	for	their	potential	health	benefits.	Unfortunately,	unsaturated	fats	are	more	prone	to	spoiling	and	turning	rancid	than
saturated	fats	are.	A	few	simple	tips	can	help	prolong	the	life	of	your	cooking	oil,	especially	if	it	is	to	be	saved	and	reused.	Store	cooking	oils	out	of	direct	light,	especially	direct	sunlight.	Light	can	break	down	the	oil	molecules,	causing	a	deterioration	in	flavor	and	eventually	distinctly	rancid	tones.	This	is	why	high	grades	of	olive	oil	are	commonly	sold
in	cans	or	tinted	bottles.	Find	a	cool	place	to	store	your	cooking	oils.	It	may	be	convenient	to	have	them	directly	over	the	stove,	but	the	heat	from	cooking	will	shorten	their	shelf	life.	A	low	cupboard	near	the	stove	is	a	better	choice,	because	heat	rises	and	a	place	near	the	floor	is	usually	cooler.	Replace	the	cap	on	your	oil	bottle	after	every	use,	as
oxygen	will	also	break	down	oils	over	time.	Don't	shake	or	agitate	the	oil	if	you	can	help	it,	because	this	introduces	extra	oxygen.	Narrow	bottles	are	better	for	oil	than	wide	bottles,	because	they	expose	a	smaller	surface	area	to	the	air.	Reduce	your	use	of	salt	in	fried	foods,	if	you	wish	to	reuse	the	oil	a	second	time.	Salt	breaks	down	the	chemical
bonds	in	the	oil	molecules,	and	speeds	deterioration.	Avoid	using	liquids	or	liquid	seasonings	in	frying	oil,	because	liquids	also	break	down	the	oil	molecules.	Liquid	seasonings	also	tend	to	contain	salt,	which	increases	the	damage.	Foods	tend	to	release	their	natural	juices	into	the	cooking	fat	when	they	are	approaching	doneness,	so	avoid	overcooking.
Filter	used	oil	through	several	layers	of	cheesecloth	or	paper	towel	after	use.	Prop	a	funnel	into	the	mouth	of	a	glass	jar	or	other	storage	container,	and	line	the	funnel	with	your	filtering	material.	Pour	the	oil	through	the	filter	into	the	jar,	while	it	is	still	warm.	Date	the	jar	and	store	it	in	a	cool,	dark	place	for	reuse.	Never	cook	with	oil	that	has	turned
rancid	or	developed	off-odors.	When	polyunsaturated	fats	become	rancid,	they	contain	molecules	called	lipid	hydroperoxides.	These	fat	compounds	have	been	identified	as	damaging	to	DNA.	Read	Read	Read	Read	Read	Read	The	oxidation	of	oils	or	fats	in	food	resulting	in	a	bad	smell	and	bad	taste	is	called	rancidity.	Rancidity	can	be	prevented	by
adding	anti-oxidants	to	foods	containing	fats	and	oils.	Food	items	leftover	can	be	refrigerated.	Flush	the	food	with	nitrogen	gas.What	is	rancidity	how	rancidity	can	be	prevented?When	fats	and	oils	are	oxidized	in	the	presence	of	air,	they	become	rancid	and	their	smell	and	taste	changes.This	phenomenon	is	called	rancidity.	Rancidity	can	be	prevented
by.	i.	Using	antioxidants-	Substances	that	prevent	oxidation	are	called	antioxidants.	They	are	added	to	foods	containing	fats	and	oils.What	is	rancidity	short	answer?Rancidification	is	the	process	of	complete	or	incomplete	oxidation	or	hydrolysis	of	fats	and	oils	when	exposed	to	air,	light,	or	moisture	or	by	bacterial	action,	resulting	in	unpleasant	taste
and	odor.	When	these	processes	occur	in	food,	undesirable	odors	and	flavors	can	result.How	is	rancidity	prevented?Rancidity	can	be	prevented	using	the	following	methods:	Adding	antioxidants	(substances	which	prevent	oxidation)	to	food.	Storing	food	in	airtight	containers	to	slow	the	process	of	rancidification.	Refrigerating	food	also	helps	to	slow
down	rancidification.What	is	rancidity	explain	any	two	methods	to	prevent	rancidity?Rancidity	is	the	oxidation	of	foods	containing	fats	and	oils.	Rancid	food	starts	emmiting	foul	smell.	1)	Rancidity	can	be	prevented	by	storing	food	in	vacuum	containers.	2)	Rancidity	can	be	prevented	by	adding	antioxidants	to	food.What	is	rancidity	state	various
methods	of	preventing?Rancidity	can	be	prevented	by	storing	foods	away	from	light.	In	the	absence	of	light	the	oxidation	process	of	fats	and	oils	slows	down	and	thus	rancidity	is	retarded.	2.	Rancidity	can	be	prevented	by	adding	antioxidants	to	foods	containing	fats	and	oils.How	can	we	reduce	the	problem	of	rancidity	Class	10?It	can	be	prevented	by
following	methods:	(i)	The	packing	of	food	materials	should	be	replaced	the	air	with	Nitrogen.	(ii)	The	food	materials	should	be	placed	at	very	low	temperatures.	(iii)	Addition	of	antioxidants	also	prevents	rancidity	process.What	is	rancidity	name	an	antioxidant	which	can	be	used	to	prevent	rancidity?BHA	and	BHT,	Vitamin	V	(	ascorbic	acid	),	and
Vitamin	E	(	tocopherols	),	arentheantioxidants	which	are	used	to	prevent	rancidity.How	does	refrigeration	prevent	rancidity?When	the	food	in	kept	in	refrigerator,	temperature	is	less.	At	lower	temperature	oxidation	process	that	spoils	the	food	is	slowed	down.	This	helps	in	preserving	the	food	for	longer	time	and	preventing	rancidity.How	can	we
reduce	the	problem	of	rancidity	Brainly?Answer:	The	condition	produced	by	aerial	oxidation	of	fats	and	oils	in	foods	marked	by	unpleasant	smell	and	taste	is	called	rancidity.	Rancidity	can	be	prevented	by	adding	anti	-oxidants	to	foods	containing	fats	and	oils.	2.	Rancidity	can	be	prevented	by	packaging	fats	and	oil	containing	foods	in	nitrogen
gas.How	do	antioxidants	prevent	rancidity?Antioxidants	are	the	substances	which	prevent	oxidation	of	any	substance.	Rancidity	occurs	due	to	lipid	oxidation.	In	lipid	oxidation	fats	and	oils	react	with	the	atmospheric	oxygen	which	results	in	an	off-flavour.	Antioxidants	prevent	oxidation	of	lipids	in	food	and	thus	prevent	rancidity.How	can	rancidity	be
prevented?Rancidity	can	be	prevented	using	the	following	methods:Adding	antioxidants	(substances	which	prevent	oxidation)	to	food.Storing	food	in	airtight	containers	to	slow	the	process	of	rancidification.Refrigerating	food	also	helps	to	slow	down	rancidification.Replacing	oxygen	in	the	containers	with	another	gas.What	is	rancidity	and	how	can	it
be	prevented?The	oxidation	of	oils	or	fats	in	a	food	resulting	into	bad	smell	and	bad	taste	is	called	rancidity.	It	can	be	prevented	by	following	ways:	Rancidity	can	be	prevented	by	adding	anti-oxidants	to	foods	containing	fats	and	oils	Food	items	left	over	can	be	refrigerated	How	do	you	prevent	rancid	food	from	going	bad?Adding	antioxidants
(substances	which	prevent	oxidation)	to	food.	Storing	food	in	airtight	containers	to	slow	the	process	of	rancidification.	Refrigerating	food	also	helps	to	slow	down	rancidification.	Replacing	oxygen	in	the	containers	with	another	gas.	What	is	rancid	food?When	such	foul	odour	emanates	from	food,	it	is	said	to	be	rancid.	In	simple	terms,	rancidity	is	the
spoilage	of	food	such	that	it	becomes	unsuitable	and	undesirable	for	consumption.	Food	turns	rancid	when	the	fats	and	oils	within	them	get	oxidized	and	the	taste	and	smell	of	the	food	changes.	How	does	rancidity	destroy	nutrients	in	food?These	chemical	processes	may	also	destroy	nutrients	in	food.	Under	some	conditions	rancidity	leads	to	the
destruction	of	vitamins	in	food.	The	most	important	components	present	in	oil	such	as	soyabean	oil	is	unsaturated	fatty	acid.	
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