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ABSTRACT	
Cottonseed	 oil	 is	 highly	 consumed	 and	 produced	 in	 Mali.	 To	 assess	 the	 quality	
locally	produced	cottonseed	oils,	52	samples	were	collected	from	plants.	The	study	
showed	59.6	%	were	of	good	physicochemical	quality.	There	is	a	need	to	undertake	
further	study.	Authorities	are	advised	to	take	actions.	
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INTRODUCTION	
Cottonseed	 oil	 is	 known	 as	 heart	 healthy	 oil	 for	 containing	 enough	 un-saturates	 such	 as	
palmitic,	stearic,	mysteric,	oleic,	linoleic	and	linolenic	acids.	Additionally,	it	is	more	and	used	to	
prepare	 foods	 for	 its	 high	 smoke	 point	 and	 its	 usability	 for	 frying	 food	 articles	 [1].	 	 It	 also	
contains	fibers	high	quantity	and	is	stable	against	auto-oxidants	[2].	The	purpose	of	refining	
crude	oil	 is	 to	get	 rid	of	 impurities	and	undesirable	 compounds	 in	order	 to	obtain	an	oil	of	
quality	required	for	good	use	and	good	conservation.	Oil	is	refined	by	performing	degumming	
or	acid	conditioning,	chemical	neutralization,	discoloration,	and	deodorization	processes	[3].	It	
however	required	monitor	oil	quality	after	the	refining	in	laboratory	to	unsure	that	it	is	free	of	
undesirable	 compounds	after	 various	 stages	of	 refining,	 and	 that	maximum	residue	 limit	 in	
technology	accessory	follows	regulation	guidelines	[4].	Additionally	to	triglycerides	and	free	
fatty	acids,	dietary	lipids	contain	other	constituents	that	are	mainly	health	beneficial.	These	are	
also	called	minor	constituents	because	of	their	quantity	compared	to	triglycerides	and	weigh	
0.5	to	2	%	of	the	oil	mass.	They	mainly	contain	phospholipids,	tocopherols,	sterols,	carotenoid	
pigments,	 and	 gossypol	 in	 the	 case	 of	 cottonseed	 oil	 [5].	 COT	 diets	 improved	 growth	
performance	is	due	to	greater	energy	density	without	any	impact	of	carcass	composition	on	the	
treatment	[6].	Cottonseed	oil	as	well	as	the	other	vegetable	oils	has	specific	physicochemical	
properties	that	give	them	key	roles	in	human	diet	[7].	Cottonseed	oil	is	for	cooking	making	food	
products.	It	is	refined	in	many	ways	[7].	Physico-chemical	properties	such	as	refractive	index,	
specific	gravity,	color,	melting	point,	free	fatty	acids,	iodine	value,	peroxide	value,	saponification	
value,	rancidity	are	assessed	to	monitor	oil	quality	[8].	These	parameters	are	very	important	
and	are	usually	measured	in	accordance	with	ASTM	D6751	guidelines	[9].	
	
Synthesized	Cottonseed	oil-based	bio-lubricant	is	usable	as	energy-saving	lubricant	to	reduce	
dependency	on	petroleum-based	lubricant	in	automotive	engines	[10].	Vegetable	oils	and	fats	
are	refined	by	the	most	important	processes	of	oil	production	technology	to	reduce	waste	and	
losses	[11].	Being	one	of	most	ancient	source	of	oil	many	types	of	cottonseed	exist	leading	to	
variety	 of	 quality	 produced	 and	 divers’	 methods	 of	 oil	 production.	 It	 is	 then	 necessary	 to	
monitor	oil	quality	including	its	physicochemical	properties.	For	Karim	et	al,	cottonseed	oil	can	
be	used	as	edible	after	refinement	[12].	The	objective	of	such	characterizations	is	to	check	the	
resistance	 of	 oil	 to	 oxidative	 rancidity	 or	 its	 usability	 to	manufacture	 Soap,	 body	 screams,	
cosmetics,	plasticizers	and	lubricants	[13].The	impacts	of	cottonseed	methyl	ester	usability	as	
an	additive	into	neat	diesel	fuel	on	the	combustion	was	evaluated	by	Sarıdemir	et	al	in	2019.	
The	study	showed	that	methyl	ester	in	cottonseed	oil	made	it	an	alternative	solution	to	the	use	
of	diesel	fuel	without	any	modification	in	diesel	engines	[14].		
	
Several	methods	and	instrumental	technics	are	nowadays	available	for	the	monitoring	of	oil	
quality	 [15].	 The	 use	 of	 cottonseed	 oil	 plays	 in	 diet	 is	 essential	 in	 fighting	 cardiovascular	
diseases,	anti-allergic	response,	anticancer	activity,	antioxidant	activity.	The	evaluation	of	these	
characteristics	and	their	health	benefits	to	improve	their	usefulness	needs	more	investigations	
[16].	Researchers	admitted	that	Cottonseed	oil	is	more	preferable	for	consumption	than	some	
available	oils	[17].	The	purpose	of	oil	refining	treatments	is	to	get	rid	of	undesirable	contents	
and	obtain	higher	quality	oils	in	crude	canola	oil	[18].	Cottonseed	oil	monitoring	studies	advise	
regulatory	 authorities	 to	 take	 actions	 [19].	 Many	 types	 of	 analysis	 can	 be	 performed	 on	
cottonseed	oil;	we	herein	assessed	physicochemical	parameters	[20,	21].	In	this	study,	some	
physicochemical	quality	factors	were	characterized	in	cottonseed	oil	produced	in	Mali.	
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STUDY	DESIGN		
Study	place	
Samples	were	collected	was	from	May	to	March	2020	from	oil	production	units.	The	study	was	
performed	at	the	National	Laboratory	of	Health	(LNS)	in	Bamako.	
	
Apparatus	
The	density	was	measured	by	a	CE	Gibertini	DensiMat	EL-10-229	5/5	densimeter.	The	moisture	
was	assessed	by	a	Memmert	105°C	El-xx-222	stove.	The	refractive	Index	was	determined	by	a	
CETI	Belgium	972396	refractometer.	The	iron	concentration	was	measured	by	a	Spectro	UV	
Visible	Type	DR	5000	lange	(Hach)	N°1	EL-08-171	spectrophotometer.	The	Vitamin	A	content	
was	assessed	by	an	I	Check	Carotene	BioAnalyt	GmbH.RheinstraBe17.14513	Teltow,	Germany	
100	Top-Innovator	2014	N°.	LCA	03020371	device.	The	Saop	content,	the	peroxide	index,	the	
acid	index,	the	iodine	index	et	and	impurity	content	were	determined	by	titrimetric.	
	
Methods		
Soap	content	
Diluted	with	acetone	at	3%,	soap	was	determined	by	volumetric	titration	using	hydrochloric	
acid	as	titration	and	Bromophenol	as	color	indicator.	
	
Moisture	level	
A	 sample	was	 dried	 at	 105°	 C	 in	 hoven	 in	 five	 hours	 and	 dry	material	was	weighted	 after	
dedication.	
	
Peroxide	index	
Excess	 sodium	 thiosulfate	was	 titrated	 by	 potassium	 iodide	 that	 release	 iodine	 after	 being	
oxidized	by	peroxides	in	the	sample.						
	
Acid	Index	
The	acid	index	is	referred	as	the	masse	of	sodium	hydroxide	(KOH)	used	to	neutralize	free	fatty	
acids	in	a	gram	of	sample.	According	to	the	Codex	Alimentarius,	the	acid	index	of	refined	oils	is	
0.6	g	of	KOH	in	a	gram	of	oil.			
	
Density	
The	measurement	was	determined	by	densitometer.	
	
Refractive	index	
This	parameter	is	considered	as	physical	constant	as	well	as	the	density	and	the	melting	point.	
It	was	measured	by	a	refractometer	and	values	are	expressed	in	percentage.	
	
Impurity	content	
Excess	n-hexane	or	ether	was	added	to	sample.	Solution	obtained	was	filtrated	and	filtrate	was	
washed	with	same	solvant	to	eliminate	oil	residue	then	dried	at	105	°C	and	weighted.				
	
Iodine	index	
This	 one	 is	 referred	 as	 the	mass	 of	 iodine	 expressed	 gram	bended	 to	 100	 gram	 of	 oil.	 The	
parameter	is	useful	in	oil	identification.	
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The	Wijs	reagent	is	a	solution	of	iodine	chloride	more	used	for	this	determination	than	iodine	
but	strictly	equivalent	in	terms	of	number	of	moles	linked	to	double	bounds.	The	Wijs	reagent	
added	in	known	excess	to	the	sample,	reaction	occurs	and	the	amount	Wijs	excess	is	determined	
the	 number	 of	 moles	 can	 be	 deduced	 from	 the	 number	 of	 unsaturated	 bounds	 of	 the	
unsaturated	fatt.	
	
Vitamin	A	content	
The	vitamin	A	content	was	measured	by	a	colorimeter	in	cottonseed	oil	
	
Iron	content	
A	sample	was	mineralized,	then	Ferrozine	was	added	and	mixture	was	agitated	and	left	for	five	
minute.	Amounts	were	determined	by	DR	5000.	Results	are	expressed	in	mm/Kg.	
	
Gossypol	identification	
It	has	been	established	that	Gossypol	is	the	only	extracted	compound	from	cottonseed	that	has	
two	adsorption	peeks	at	300	–	520	nm.	The	LOD	 is	0.474	ppb.	This	method	 is	 sensible	and	
specific	form	Gossypol	identification	in	cottonseed	oil.	
	

RESULTATS	ET	DICUSSION	
In	this	study	52	samples	of	cottonseed	oils	were	collected	from	oil	production	industries	in	Mali.	
Eleven		physicochemical	parameters	were	assessed	they	are:	the	Soap	content,	the	Moisture	
level,	the	Peroxide	index,	the	Acid	Index,	the	vitamin	A	content,	the	iron	content,	the	gossypol	
identification,	 the	 iodine	 index,	 the	 impurity	 content,	 the	 refractive	 index	 and	 the	 density.	
Between	them	two	that	are	the	vitamin	contents	the	iron	content	were	not	judgment	criteria.	
Study	results	shown	 in	 the	 following	 tables.	From	the	results	obtained	 it	was	observed	 that	
Gossypol	was	identified	in	two	samples.	The	study	showed	that	the	iodine	in	the	sample	were	
not	in	accordance	with	the	standard.	Four	samples	were	out	of	standard	in	terms	of	acid	index.	
The	 peroxide	 index	 of	 four	 samples	 was	 higher	 than	 standard	 values.	 Six	 samples	 did	 not	
comply	with	standards.	Seven	samples	had	larger	values	than	standards	in	terms	of	density.	
Moisture	 index	values	of	nine	samples	were	not	 in	accordance	 the	standard.	The	remaining	
samples	were	in	accordance	with	the	standard.	
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Table	I:	Results	of	the	physicochemical	parameters	of	cottonseed	oils	

Cottonseed	
oils	

Soap	
content	

Moisture	
level	

Peroxide	
index	

Acid	
index	

Densi
ty	

Refract
ive	
index	

Impur
ity	

Iodi
ne	
inde
x	

Vitam
in	A	

Iro
n	

E1	 0	 0.36	 6.26	 0.67	
0.913	 1.452	 0	 113.

12	
1.2	 4.9

9	

E2	 0	 0.15	 10.29	 0.34	
0.916	 1.456	 0	 98.2

5	
1.4	 4.2	

E3	 0	 0.04	 15.18	 0.28	
0.914	 1.459	 0	 90.1

4	
1.2	 4.1	

E4	 0	 0.11	 0	 0.53	
0.919	 1.462	 0	 114.

23	
1.2	 5.9

9	

E5	 0	 0.13	 7.29	 0.75	
0.919	 1.470	 0	 102.

64	
0.82	 0	

E6	 0	 0.12	 17.31	 0.31	
0.921	 1.470	 0	 110.

54	
2.47	 0	

E7	 0	 3.13	 4.53	 0.34	
0.924	 1.464	 0	 116.

23	
1.12	 0	

E8	 0	 0	 0.69	 0.36	 0.925	 1.462	 0	 98	 1.1	 0	

E9	 0	 0.05	 4.59	 0.5	
0.926	 1.462	 0	 104.

22	
2.2	 0	

E10	 0	 0.13	 5.59	 0.39	
0.919	 1.462	 0	 110.

23	
1.2	 2.9

9	

E11	 0	 0	 3.19	 0.42	
0.922	 1.460	 0	 101.

24	
2.1	 0	

E12	 0	 0.03	 5.59	 0.42	
0.924	 1.460	 0	 113.

25	
2.2	 3.9

9	

E13	 0	 0.01	 8.43	 0.22	
0.918	 1.461	 0	 114.

23	
1.2	 2.1	

E14	 0	 0.2	 1.49	 0.31	
0.918	 1.460	 0.001	 99.2

3	
1.2	 2.0

2	

E15	 0	 0.38	 3.75	 0.22	
0.922	 1.462	 0	 104.

23	
2.2	 3.2	

E16	 0	 0.07	 0.8	 0.25	 0.920	 1.436	 0	 116	 1.2	 2.2	

E17	 0	 0.002	 9.69	 0.6	
0.919	 1.462	 0	 112.

32	
2.2	 2.6

6	

E18	 0	 0.004	 3.3	 0.67	
0.918	 1.462	 0	 114.

23	
3.3	 2.0

2	

Standard	 0.005	 0.2	 10	 0.6	

0.918
-
0.926	

1.458-
1.466	

<2%	 99-
119	

-	 -	

The	results	in	red	are	not	in	accordance	with	the	standards.	 	
Ex=	Sample	number	
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Table	II	(Table	I	continued):	Results	of	the	physicochemical	parameters	of	cottonseed	oils	

Cottonsee
d	oils	

Soap	
content	

Moisture	
level	

Peroxide	
index	

Acid	
index	

Dens
ity	

Refrac
tive	
index	

Impu
rity	

Iodi
ne	
inde
x	

Vita
min	
A	

Iro
n	

E19	 0	 0.13	 3.38	 0.49	
0.922	 1.465	 0	 114.

23	
1.2	 0	

E20	 0	 0.12	 2.15	 0.28	
0.918	 1.456	 0	 112.

23	
3.3	 2.2	

E21	 0	 0.06	 4.98	 0.3	
0.920	 1.462	 0	 112.

24	
3.12	 4.5	

E22	 0	 0.2	 5.59	 0.19	
0.922	 1.460	 0.001	 99.2

4	
1.2	 2.2

4	

E23	 0	 0.08	 6.89	 0.22	
0.924	 1.462	 0.12	 114.

25	
2.2	 1.2

8	

E24	 0	 0.06	 0.69	 0.28	
0.922	 1.464	

0	
100.
22	

0	 5.6
6	

E25	 0	 0.06	 4.79	 0.28	 0.922	
1.464	

0	
112.
24	 2.2	

2.4
5	

E26	 0	 0.11	 0	 0.31	 0.920	
1.462	

0	
114.
24	 2.14	

2.9
9	

E27	 0	 0.01	 2.09	 0.11	
0.919	 1.462	 0	 104.

12	
4.2	 2.3	

E28	 0	 0.03	 9.07	 0.16	
0.918	 1.466	 0	 112.

2	
2.2	 4.4

5	

E29	 0	 0.23	 0.9	 0.44	
0.920	 1.459	 0	 112.

42	
1.2	 2.6

4	

E30	 0	 0.04	 4.34	 0.45	
0.918	 1.460	 0	 115.

15	
3.42	 5.6

4	

E31	 0	 0.03	 1.99	 0.36	
0.920	 1.464	 0	 112.

42	
3.25	 5.4

5	

E32	 0	 0.12	 0	 0.6	
0.922	 1.464	 0	 115.

46	
1.2	 3.9

8	

E33	 0	 0.35	 4.75	 0	
0.918	 1.460	 0	 114.

23	
4.15	 0.2	

E34	 0	 8.04	 2.99	 0.34	
0.91
3	

1.460	 0	 107.
93	

3.03	 0.4	

E35	 0	 1.96	 11.45	 0	
0.91
3	

1.460	 0	 115.
33	

3.02	 0	

E36	 0	 0.09	 4.04	 0	
0.918	 1.461	 0	 99.3

7	
3.35	 1.9

9	

E37	 0	 0.1	 6.39	 0.42	
0.918	 1.462	 0	 102.

36	
3.57	 0.7

8	

Standard	 0.005	 0.2	 10	 0.6	

0.918
-
0.926	

1.458-
1.466	

<2%	 99-
119	

-	 -	

The	results	in	red	are	not	in	accordance	with	the	standards.	
Ex=	Sample	number	
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Tableau	III	(Table	I	continued):	Results	of	the	physicochemical	parameters	of	cottonseed	oils	

Cottonseed	
oils	

Soap	
content	

Moisture	
level	

Peroxide	
index	

Acid	
index	

Dens
ity	

Refract
ive	
index	

Impur
ity	

Iodine	
index	

Vita
min	A	

Iron	

E38	 0	 0.01	 5.83	 0.39	 0.918	 1.460	 0	 110.4	 2.95	 0.19	

E39	 0	 0.006	 3.54	 0.39	 0.918	 1.462	 0	 102.07	 3.61	 1.59	

E40	 0	 0	 0.25	 0.25	 0.913	 1.460	 0	 112.2	 2.2	 4.58	

E41	 0	 15.4	 0	 0.39	 0.920	 1.463	 0	 114.22	 3.2	 4.88	

E42	 0	 0.02	 1.35	 0.6	 0.918	 1.460	 0	 99.8	 2.97	 0	

E43	 0	 0.07	 0.5	 0	 0.920	 1.462	 0	 102.69	 0.82	 1.79	

E44	 0	 0.05	 0.15	 0.39	 0.918	 1.460	 0	 105.17	 1.2	 3.2	

E45	 0	 0.05	 0.2	 0.56	 0.921	 1.462	 0.02	 110.09	 2.04	 0.2	

E46	 0	 0.51	 3.89	 0.22	 0.924	 1.460	 0.006	 99.12	 2.47	 0	

E47	 0	 0.03	 4.64	 0.6	 0.922	 1.465	 0.02	 108.69	 0.45	 0	

E48	 0	 0.006	 3.54	 0.39	 0.918	 1.462	 0	 102.07	 3.61	 1.59	

E49	 0	 0.0179	 1.8992	 0.3923	 0.929	 1.470	 0.006	
104.70
84	 0	 1.2	

E50	 0	 0.0179	 1.8992	 0.3923	 0.918	 1.460	 0.006	
104.70
8	 2.03	 0	

E51	 0	 0	 0	 0.1683	 0.921	 1.473	 0	
101.74
48	 3.93	

0	

E52	 0	 0	 1.7474	 0.6728	 0.921	 1.473	 0.06	
109.99
26	 3.87	

1.78
43	

Standard	 0.005	 0.2	 10	 0.6	

0.918
-
0.926	

1.458-
1.466	

<2%	 99-
119	

-	 -	

The	results	in	red	are	not	in	accordance	with	the	standards.	
Ex=	Sample	number	

	
CONCLUSION	

This	study	showed	that	it	is	possible	characterizes	cottonseed	oil	in	laboratory	of	the	national	
health	 in	Mali.	 It	 advises	patience,	dedication	 serenity.	 Samples	 came	 from	oil	mills	 in	Mali.	
Study	results	showed	that	59.6	%	were	 in	accordance	with	 the	standard.	 It	 is	alarming	 that	
40.4%	of	sample	tested	were	not	in	accordance	with	the	standard.		
	
Provided	that	vegetable	oils	are	 important	 in	diet	and	provided	the	study	result,	 there	 is	an	
emergency	 to	monitor	 all	 oils	 consumed	 in	 Mali,	 establish	 standards	 in	 Vitamin	 A	 en	 Iron	
contents	and	to	investigate	a	larger	sample	size.	
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