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Abstract

Crude vegetable oil obtained through mechanical pressing or solvent extraction includes
various impurities that naturally exist in oilseeds. Crude vegetable oils comprise around
98% triglycerides and other compounds such as proteins, vitamins, free fatty acids, gums,
resins, aldehydes, ketones, phosphatides, and others in minor proportions. Apart from olive
oils, the rest of the crude oils, such as soybean, corn, sunflower, and others, cannot be
directly consumed without undergoing refining processes. Oil refining aims to obtain better
quality, odorless, lighter color, longer stability, and make it healthier. In this review article,
the physical and chemical refining of crude vegetable oil is discussed, and as a result, the
advantages and disadvantages of both methods are explained in detail.

Keywords: Triglycerides; Fatty acids; Extraction; Refining; Quality; Odor; Color



_,:_amr‘\yu‘v)p@

4edde

5 ke oo Gladeal (555 el (1 4 03 LOL] (ME (25 5l e s S Sl
Cos s gy sl g5 4 Shs slapks, GHE 55,1 () b 55,8 sdie 2l
o3zl L 0185 oo 1y S5 sy (1) 3513 Loyl (IS Ll 5 )T o i) gl
3 ol Lo g T S il 4y ) gy (Slaails I Jloma b gl it b (Silise 5123 5
LS Gl oDy S el (slas gy 53.3)5T sty (D525 5 L) () Sl gee L (o8
Lil n 34 50 50 (S S 4 (S 3kanS DS e il (il 00 OT odes 2 45°(90-98 g/100 &)
sl Il s ol (e uSTy (aaluSS,y BT et gladenl d5le SLSHe ool 51 dm (V)
25 DS e i 4l yls b gy CadS 5 WS e A Sl 5 d S b S
35050 81 55 S0l W bgy b (550 5 b ¢SS0 Eol (S B 53 OT s g g el + it
35 50 S3keeS DS 51 Ko e« lie 53 L8 o 30 55 lapeny 3 Shee ol (655 2
Sls bdgd S 5 bds s sS5 ads e (blilmdS ls by w5l S5 2y 3
Codo 0y 3l s Ol 3 LOT b & cazils Lolul adh bis (gl (g3b) slaca e
Gy oleS Sl s 2SST s il (585 (sbaotiSes JT 51 5 Sl glacys, 4o dis§
L $Slogyl (slagyaydle (s ST (Lo ST < 6Solag)l Slay S bl Sone
S Sl Y s Bl r 3 s 5 (e Sl Mo 1 oS lEe 5 (PAH) il
338 Sl kg5 5 625 5 sllanl DSy i b iy Sim 3 SU ) eslizel 65
()

Ggp g o ) SB e BBy 03 3 s 685 5 sllasl slaS DUSHe & pades
3 s AR S L S Sl 4kl dwg p G 53 () Jpd) 35 e okl ariead
Salog )T sla S uula ¢ o K Sl la_tS3T i e Ol od 5 saess blis 3 pslis
(S sy ahas S ble Case placaeT Slae 0 5 S paildix
wias Jool Ladls 5l SO aib e 8 el slils Lol sdas e Rl 1 o, 5,80
26 adgs Jg (oS dy 585 Wl sdie 5 6396 dse Sl (S sl
SO il s Sl (9,0 (S5 Ble s 2ails ol D 1y ST a b 5 lady e
o) el e o sllaels DS O S5 S5 (sl s ks 53 BB a5 51 S
() dil o 0dd e g (Slad g e ol (15 ¢ il 5 udn _gomeds (gladonwl (MCPD (gla s



@ HS Oy (b oo (o= oo (el

(F) 338 on ol ks O 3 o8 S5 pl 25 )3 35 50 (5,85 5 2sllaal ($5LeS S Jgr

iz st sl 5=
OAS £ o 3 025 252 Bl S 615 550 ST oo slatul
BRITENE
ol s S LSS5
3L D 93 iy 55 O o5 b DS (Al 5sld) s il
Ol pf
¢ sl ook
.l = “"lcﬁl“"\;‘-‘”‘ o
_ Coen®
G
1> el
Sadls 533 g0 b OIS
. ? )’-}‘ X 7 o..L'.Aér-Jé b‘}a
Eokalislapab  Gogms st kST S5
BLERRZ
. f})dhb‘}ﬂé?‘ &)J‘f}hwsb
Lf"é'“":’ ‘_;\AC,..J:{
s (a3 2D Dl5h
SEe e -
é)}]lﬂg g;b"”
(B 5 Jam o 53 ST b ST
] Solwepd 5 513 dir $SCsleg,l sla STl
(el
o 38

5 Psthel (5l DU Dl Oda 4 L el B akead Slaanyn B ol p3Y (g
Ol 5o Ol 35 plnil sy (sde 5 S35, Slizl 4 San o (2508 5 6,50k
sl (MCPD s js) dSle 0 SIS0 6 :J:f;))}.,a CJ'Y S8 Ll SL e, 4l

M@*‘i‘LS”’L.‘;O‘.CJJM3}:7“33d)ﬁfduﬁdﬁ|)">>ﬁ"\2j};°ﬁ‘éﬁgf“juf‘éﬁgs“’“:



_,:_amr‘\yu‘v)p@

@%ﬁwc‘fﬁ oAl5 5 Al o 3 5 okn 8 alie oa b (S adal 5 (sskaS
555

S)lwdednad duy

blags, 8 250 oo el (5,85 5 ollasl i liarl Ol sl (Sl el 855 il a2
LSy 5l dms OT dad (gl Coldm b 45 Sl (O) Silu po duli b OEUS s e (1,
o358 oo sy (S 5 B &) aall pab Lol o dien el 2 5 Ul S
LaoiSS T 5 e (sbeasS 3lgn 55y slpe 35T oo (sladkewl «as yeudS bl s Bikos
lads il 526 < Je O gie 4 it o sllanli ba 205 55 S SLSHe das ¢ 505 (Ggm . diteas
23 S o Ciblows a8 (515 daned I (B el ) Wads 55875 5 ndls (a3 5Ly b
Gl 2 5S4 255 g il kel ol o (alaS 53« 5y LS ST 4 Ok (S e
338 3)ly oy 33 35m e Sdhn 5 6138 DS e 5 el (615 4 S

o 03l 0L VIS 55 0ds S o pllasl sl 5 (S ) anieds amy ool Jol e
wheas Jl Oyle S pl Glagds) adead lp 48y 584 S5 93 25 0 edalin 5 sb0les
Cosgrsn (S 4kl 5 GsbeS 4k Gl o bl Dl dis (S5 5 ssbaS
1o Sl 1 oslizal b (g3baS” adeas 55 3BT ool sl (gilo 2 SLSI Al e
DS Ko 5 3T (o (gladnd ¢ (S35 adodd 53 S Il 55 bl o (LS5 laes )
ol L5 5 o od oIy Al e 53 OT Ll Jaw s YU s 3 e 1 eslinad b oo sllasl
g gr Ll 5o b 4kl Ol gie 4 dl> e

(ID) 125 e (D) 151 Ll Dyl 45039 Al po ety ol S5 pl 85 (S3kanS kel a2
dg Jolin 53 (F) Bl T o1 (V) 5™ olsip g0 (IV) 05,8 e (1D M (g3l 5
S kel 53 4 (S 3l 2l o Ll 4y 03 o Sl S5 S ol sy (SC 4k
() 335 a5 o3l

159 Degumming
160 Neutralization
161 Bleaching

162 Dewaxing

163 Deodorization



@ B0y b psle (R ole sddmea

b el s

SslasS ke S ks

T T D e

s e A

R T b BN

B T b I

o e (i ]
Sl Al s

Sl ey (SO 5 GsleS 4k slaansn p (IS 55001) JKE
@bjt’"
S5 B a) 03 ek sk 4 uSlanl L b Jpanl (V) il e S el 20, I DI
Jstl Jotdsliwls (PC) o S Jouollinls . 1S o eSS 5L Ol e 5 Shas 5 iy 43 45 55l

S 03 bt sinlb Lol C\}S‘ (PD) Jsu)sd Jodslawls 5 (PS) - pww Joblilawls (PE) pl



_,:_amr‘\a)u,:‘v)p@

s BOT Ghosdlambe 4 a5 b el Glacks) )3 Aedsiul p g 0 dies SLS el
4 Bkee ot sla B ol il -yl 3y R sbla BB i 5 ot pile B A sius
gl 2)13 35 el Il lBlins 5 donl SHLLLELG f;*{-" Ly oS LS &) 50
(Sl SIpee (DT L Sl2ikens Sl Ayl &2l sy (oI5 kene Sty Sl Calitee
oo b Y gans il s 2 () bl o ol 150 5 S5 pl3he 15 23500

'”}?u" sb 615- e el sdel o ‘_;Lmé.p D55 E 9 U’J“bjt"‘a
g 5 ST L (Sl Gx pl2jFane 35 55 ]l Vsare 5L Sk sy e
B335 o bglies il 1-3% OT Sldie &8 ST L1y ey Jal dlo e 532358 oo o5l (gl
o (Y JS8) 338 o Jomiel gy 53 5 0 Jo ST o bl b6 a5l i

3,5 I 5 s i L 03500 Al L 250 sk 4 015 g by T 55 0d ot (slaitd 5inls

j)\
R;” 0 H,0
0 2
RWYO\)\/O\P{/ x — Removed from Oil (Gum)
0 g ©
S
Phosphatide
(Hydratable)

Tl ot il BB b gl oo Julas oY IS
0305 Jals () B+, +0) choal 50 5l bV gana [y 55 sl BB b oyl Cod (51,
*‘:::3)@5%:3)3@*“QJM>@J:§‘Z‘J¢Q:§A5¢:JC)W@#J>S>):‘@
Y bbb gl 08T 538 0 s o pdila b At sie 4 ol ) la L6 2
(O USE) 338 e OT Lo s SLT

A
M W% R0 L o0 "
R1TO\)\/0\P/1 o W\W \P/i <= Separation

H+

0 o © 0 HO o
O M+ €]
Phosphatide Phosphatidic acid
(Non-hydratable) (Hydratable)

M++=Ca++, Mg++, Fe++

T 3 e 55 b 5 el BB b o oo S



IS gy b ple Ao cale gl

3

Ly sdosols Go b 5l 87035 3T camed gladnl 51 2V (g (sl S el sl
Sody fsyp 54 by Fa) 5025 T pemmd ol Hliis () Wsd 4had das
Slaggay 3 SUS m Cusme 303 3y Gy LSV a5 Ve SV 51 Y pan
(F) &S n lond OT (5wt 3 (sl 1y IS Oloman 5 o gllasl (32 5 ) sl sl bt
ahad Jald 05 3y SU s 85y 5T emd ladenl Ol gl (00L5 sla i)
oS akadd )3 il g Sl b e el (SO ka5 JAI Gile i L gsleS
wtle Oplo 4D 55 5 03500 Jolad LlSoiuls oo sm Jlous b 85y ST (omed slactl
(F UK 555

fe) (0]

J\ )J\Oe Na® + HO

RTOH + NaOH —> R

Fatty acids Sodium acetate
(Soap)

(30l ) LLaST )bl g b 35T cammdh (Lol Jolos :F J
S 5 4 LSyl s 03555 plonil (nyd 4 (Sl 25 ams 45(,@ ol g odhe
o ey b el Gile s ades ol G ST AST 2 ) 5T e ladul Sl
ey Sy Jae ol (0 JS8) &S o3 O gl b Sl 03 g 0 Ll 5 00 55 1y (el (519)
Gl ol L ool el ey 53 3 ST emd gladwl Hlids &7 ol OIS
Slatenl Slie ool LSyl s s 593 Olie 5 Clale L ) Sl SISl

.::Jfasw.w‘)ﬂ\.:.wl:w C\:- &&«}))J :‘5;.-‘5.& b‘)‘ e
O
Rz)J\O j\ o ® OH
R1\n/0\)\/0\n/R3 + NaOH ——— 3R7 "0 Na  + HO\)\/OH

(o] 0 Sodium acetate Glycerol
Triglyceride (Soap)

LS 5la s g 5 ol (615 1S Julas 0 S
2 SNl g Ul LOT 5 035 Jomial (I j5bar 855 03 e S5 Ol
Lok 2 gy Vo S Mo o S oy & (B 80y 5 il o s 05 35 ol
035 6t 5 sl dypp 5ok 1 e@lb plo s JAI Jglone O plio b33 ot T
5 osleT (Sl o 5 S3LeeSSy o oo sl el sy Bokss S sl



_,:_amr‘\yu‘v)p@

Lo LlaSsplanuss) Ml sle 51 pls obgy (038 S 5 shied awgy D o
Al s b saal (O Oloren 5 (il i amgy Sl ekl L (AlSh b aly
Ll el sy (5 st 5l ek olial OT anyy cpl 53 (F) 33,5 00 S| K5 laalls
V0 (IO b o oslizal T Olizen . A8l 5 5 (318 (Sl myn &+ JIAD) $1s OISl -
St Mot oSS b T Lo wad gy «Sllas ol 51 g Bl ol 2y A
ey heo)d N\ pa GEy Cash) prlaw a5 Sl B

Koy | 035" Lo

LGl Sl aomys Vo 350) §1s gy e ool Jmme (S 5bkaS 5 (SC 53 sl 55 o a0 2l 5
CoSihe el b Coishyse g el Ypame (7)) il b codks b oiSThin ST
Lold ol o (1) 558 g0 D53 (Cuism) (g ol o publag sitoe T SIS (ol 520)
5 BOsplo imer 5 pded Y game 5 Sl (5,50 5 lads 435)08) &) slge
s 4 oy S 5,8 0 Dy g s 5 SlacEs St ) ey 0ile Bl (slad siuls
D3l S 5 (e pme aodiS ol 4 S W ed Dl by oS g
b g S Lty G5eeSo g

212p s

Bl 15 b psn 35m s s & GBI Syl a3 53 o8y 45 355 o sl o g5 Al yo
o Ll azils 25y 3 Shos it 305 DSl (V) Bl ol o ¢ putn g S
5 ails banksy 55 oS Ceuil STy s Jpd BB OB s mn sl o855 520
V) 355 o el b i Sl Syl 53 Obienn b 5 Lo guains

Df;l,fs-;u 253 00 Sl Bodd ik 55y gl s 534S 035 Al o ol o35 50
I ol b T 5 g ok 05 0 s Al e 5333, b Sl 25, B 355 oo
G Dl 3 (Colw PA JIYE) Cole pdis sl 5 o 3, 318 Sle am )5 10
OLL Sl o pom o 53358 s &85 slaJi ST 85 53 350 Slapse B335 s
ok or S5 2y 51 STy B 5 s o omy ok o8 4 0k 3 505 ¢t I Sl o

s Sy Olad mle ) 5 w3



@ IS gy b ple Ao cale gl

<
53 T S b i Jols Vyams & el (3o thoe S5 020) 4l 53 alo o o 5T
Bee) i LS Cadom 1o ol 51 C3utn (F) 3,8 0 Do) g sl 5L o 5 YU o s
Sl ol Olirea 5338 0 85y Claal (0 5 pab ol 4 4 (Lalgull 5 a0 S
laodiSos JT Olisman (o135 awgp Lauld 53 Lo oo (SO 4ddd awgp 53 35T et
Ol 55 odd s Sl 5,8 5 (0, 5 L ESCET (il ¢Syl (s )55 )u0le)
B Y+ +) Sl 4y o(torr O B 1) iy 5Lid dsle Lol Lol 53 Vgame 2l35 9 4 0535 oo
380 Do (o3 ¥ 1) O Hlw g 5 (ol ¥ 54,0) Julas 0L (5, Kl a5 Y
O
S5 Jb o Sl alo o ol 53 Il ysbar.sls 35 e SILEE Sln) e do e blie s
Ly g O Bo3 sha sy 31 5 Undsid Sy Uadis e <l Sl lady 8555 e
o 2 pen sl e 53 puan g il 55U SbaS ol gn Sl (S l2) g Ayt 50 Ol o
sl 3 ol ad sy 5 Sl il
S3lkaS 5 (S0P 4pid duuslie
il adas ST e gladenl Gl (s S5barS ds g 53 3,8 SIS s, 5b
M S n k3 Ol a1y (ot Slakon] Sl 033 (Sl 5 arbes 33,8 o 0alin
V) 338 0 gy ks Eely Joe ol 4 S oo oS Obio 4 55 ) (S (61 9) 29, 51
338 o oalimal OT Ll b s 51T e ladenl Codom (gl (SO asiaas )3 Jolis 5o
A ke LSl e Lo 5 (G5la B ulae S el sy (SG P kel b
@l dloms 51 sy cpl 03 O 1358 g0 (S G Jame Jlsianss (SO akeal s < ol 5o
3l ge 31 030t 4l (ol (55keacS ko 4 S 3 g50m ol K03 o3, o o3lizal (g 5keS
ahdd o 53015 jp 3 Sdas 5 505 (651 G 508 (oS e 4 ja 508 (S5keS
(Y i) il o (5 9k auinas 4 S L5 (SLlje (shls (S el o) (SO



_,:_amr‘\yu‘v)p@

(F) 5L sy koS 5 (S35 aniead m Splis 1Y Uil

(S3kaS i3 S a3
08 6518 e a5

oslw U’JL_.Lo.G A g

FoS 8551 O e
oo Gl - (gl el S 4wy s ) Ll
- FoS S skaS ol gn 32
151
o Lame b L
Yo CdSTL o,

(sl SV o 5
SE EEA Sl b
Cend 018 s
S 5 YL Dyl s 45 -
.. . sl
SF Sl
il 56 DY grmes ol OIS
ol 56 Y gazms Sl OISl

Wad s sz s pd S5 ile (SG5 g Jlab Slad S 51 (52 (6 5leaS ke s 3 Oliy oo
Joe G55 33 SIAnST (B Ol 4 5 039 e sl 5 55 Sl 45355 0 Cod 08
TV BAY 5 (G5 4k st 5 dops Y 51 o bl 3 Olukiails 31 (3,5 g8l 5> 5 e
VIO BV,Y ey et 40.(10) 335 o Codo 20y 5l g i (S5basS 4 a2 53 Loy
S 3 oS5 sslaS aiead 4 53 Aoy VAF BYTA 5 (O35 4kl 4 55 do)s
3 Bl g5 o 3lind ba i) pll oales (sl (SC e b ul L.OVO) 23,50 S
AL a5 OF el Hldie 4573 58 0 o5zl Sla sy sl b

Shs s oe ) (FlsT gl

Sl ofay il 5SS 4 Sl gy 55 sllael (g5leS LS I o8 sere pdodinS]
Sl SU By @OML Ldaly ho ok 4 e Gladenl LS5 das e ST STy
OfgdenST Il (LB Bl |y ol ¢ 5ukin 5057 5 ¢ sedn b Jasly) il ampp o) - ol oo
rtkanST 5 e el S (oot dowl ao 55 LIV VD) Lins s plnil Cop 4 |y

53,8 on ST ol Sl 5 ol S o (Sladkd OT 1 g 5395 58



IS gy b ple Ao cale gl

kST sl Wl 5 a0 3,8 513 ST 5 55 Sl oy 3 Syt sl S oK
W5 oo (ol Va5 pae DUSpe Al or 0dd hadenST sla s, (VA) 352 025,
ST IS ol 53 sy s 2 (V8) 23,5 o L (o o ool 5 (530 Ll oSS
Rl 3 Fr S (V) Sl i o5 Sduy gl ST Cslie 9,5 OB S 5 ST L
4 BT 5l (S 5 8 515 aalllas 3) g0 bablgoll o5 40 (pdenST 0L 2 53 odd A5 DA
okenST (V) Bl ok a8 8 55 55 Ol s 5 ol e il a6y ozl Ol
JCsly aile 3T (Gl dd 55 sl a8 05 55 JSGsly SDlas I a8 sazmn soeds Slaton
RO JSsn LS U, 0 R LT Gl (HOD Sy ,ls
codd g ST GdBGsly Ole 53 (YY) 5380 opb 5 (HOO) oS 255l 0,
ot g3,5 Jgin Bioe 038 S oy 0T ks Joles s & JeeShookla UGl
Sy Jud sl o a5 STy Slasy piudenST OBl (YF) Lites b 525, iodenS]

(1 U8 5,8

Initiation

RH + (Reactive oxygen species) 'OH ——» R* + H,0
Propagation

R* +0; —» ROO"

ROO" + RH— R'+ ROOH

ROOH —— RO + HO"

Termination
R* + R® — R-R
ROO" +R° — ROOR
ROO" + ROO" — ROOR + O,
Shiss Blip s oo Gl oSl ddes Joe 11 JS
4 6l ST 1 oS e (sl oy Jolas SSG IS 3 o] dwy 4SSl 00T
&S gl s 4 a8 dis LS e il anST 5 ol 5L 3y 90 podenST g il 2B
LS o Sl oz 5 s 35 piadnST 51T SISl 4 sy ils o5l
J9 8 S0l el Sy Sl dile Jsid LS (goldas STy lacdsy S5 5 (YD)
S bty (SST (oIl 4 45 Wls sy ad s 5 deuleSKim 5,8« 039 Sy
23 &S sl S5 LBl (Y1 .Y0) uiS Jras SilST 51 Olse 4 Sl S 5 S

23 SLSe pl 3l (saltad oa b g 035 bl sl SLSpe 68 0l (shad S o) 51 (ko



_,:_amr‘\yu‘v)p@

Slosd a5 (ST (oIl g 335 0 Sl OT 51 (ST sla s, adass 0L~
iS5 68k Sl (san b aek) ST (81 0253 L Ol b Loy
(YA YY) 5l Jasl33l 59 Cdey OL o 55 kST 5 (65 3 o

o 1 padis 5 63, Shee Lide I3 s 4 U it b (Jsid DS s sladle s
g 3 S (T Ll 5 15 a5 500 09 Sr b 5 SilnST S gla Il
A el S Sl b (55les oslas (b ST (gealinal 350 and SaILLST
ol 6t s gjlwgﬁ\ Sl lyls b closiasl Sl i aS Sl 0l 03l OLES
(& san GCIIST (ol bl ¢ s Caliben STy b8 s) 53 (8 5 3150 40 Lo (6 i
(= san SLaiST (Sl plgl Ols 5o Lsd oo eslinal BT 5b 4 ol S bl
Jobs e «BHT) (o5 JauSTy ol o 5 «(BHA) J guunsil JmonSTsyola ol s 51 oslinal o iy
Sl olse s 4 ey 4287 ST 45 .(F0) el (TBHQ) O 559 yeole Jolisn &5 5 (PG) oNE
Sl ool 2 855 LS5 sl 5 Sl 0l (a5 0 giamn (SlaSILST 1 S o5lial alas
el o iola3T Sode SY b Cas

S St

GobeS sl (Fp 5 B pmly e amd gladenl i Wilg 0 Shs SU slages,
sy 51 S plt glasdsy S el |y ol &g, e w250 03 Y die 5 )0
ey T o s 4y o b el b (Slis 5L25 G )b 1 28 Sloosee L 5 (28,
25 5 2 slanl DS OT 1 5 oos S adaas Sl 5, B ol (0¥ 5L g, ] i
o lie ol Ooda ol sl 1 33,8 O OT 1 bl (g0 5 ke DS Blie 55 5 (o
5 93 A (ool Sodn sl sy SU s s (SskaS 4k 5 (SO 4kl i) dulis
S e el 55 0391 3105 EKp 2 SVl (S g CokS 03557 s 4 45iead 5 52
el 03 5 OLaS 85 o gllaals sl g0 ol 53 35500 53 o > S S el )3 350 53 delie
S ealial (S5 adeal )3 Asl o Sy dame b S5l (55 arheal (6 laS 4l dmglio 4
ahas 53l e 53358 o 5 55 508 il IV pamms 5 48,5550 508 (S5keS 3l 50
W5 1 el b DA 51 VL poh 5 0ds Sy ) sl 4 (Sen T (508 (SS 5
(e ssba il cas 0k o3linal ba s g 615l plas (gl (S ahes 45T ol S35 LS 0

Lo e (il o VUolT emi Gkl 5 05" Rao Ghls S JLLG o) 5 gt st o555



@ HS Oy (b oo (o= oo (el

4y 0 L By« heon ) < Lo g BT IS sy i 5300 8 0 el (S5 s
kel Sl ey oS 4k gobaST B 51015 o 1y gl Shs slapss) ple 5 S 2, (4l
Ol 89y b G SIST S ot 4 0y o9 Sl i STy slaés,
GBUL 5 S o ¢SS Slamd iodenS] 53 L b Col slunsT Bl 03550 5 b3 5

Aide or 20 ) (S F e S E s dex I Shs b o s oSS



10.

11.

12.

13.

14.

15.

16.

_,:_amr‘\yu‘v)p@

c\h
Vaisali C, Charanyaa S, Belur PD, Regupathi I. Refining of edible oils: a critical
appraisal of current and potential technologies. International Journal of Food Science
& Technology. 2015 Jan;50(1):13-23.
Li X, Zhang L, Zhang Y, Wang D, Wang X, Yu L, Zhang W, Li P. Review of NIR
spectroscopy methods for nondestructive quality analysis of oilseeds and edible oils.
Trends in Food Science & Technology. 2020 Jul 1;101:172-81.
Santori G, Di Nicola G, Moglie M, Polonara F. A review analyzing the industrial
biodiesel production practice starting from vegetable oil refining. Applied energy.
2012 Apr 1;92:109-32.
Gharby S. Refining vegetable oils: Chemical and physical refining. The Scientific
World Journal. 2022 Jan 11;2022.
Dijkstra AJ, Segers JC. Production and refining of oils and fats. The lipid handbook.
2007 Mar 13:143-262.
Dumont MJ, Narine SS. Soapstock and deodorizer distillates from North American
vegetable oils: Review on their characterization, extraction and utilization. Food
Research International. 2007 Oct 1;40(8):957-74.
Sengar G, Kaushal P, Sharma HK, Kaur M. Degumming of rice bran oil. Reviews in
Chemical Engineering. 2014 Apr 1;30(2):183-98.
Sharma YC, Yadav M, Upadhyay SN. Latest advances in degumming feedstock oils
for large-scale biodiesel production. Biofuels, Bioproducts and Biorefining. 2019
Jan;13(1):174-91.
Nitbani FO, Tjitda PJ, Nurohmah BA, Wogo HE. Preparation of fatty acid and
monoglyceride from vegetable oil. Journal of Oleo Science. 2020;69(4):277-95.
Aishat A, Olalekan S, Arinkoola A, Omolola J. Effect of activation on clays and
carbonaceous materials in vegetable oil bleaching: state of art review. British Journal
of Applied Science & Technology. 2015 Jan 10;5(2):130-41.
Ghosh M. Review on recent trends in rice bran oil processing. Journal of the American
oil chemists' society. 2007 Apr;84:315-24.
Fei T, Wang T. A review of recent development of sustainable waxes derived from
vegetable oils. Current Opinion in Food Science. 2017 Aug 1;16:7-14.
Sherazi ST, Mahesar SA. Vegetable oil deodorizer distillate: a rich source of the
natural bioactive components. Journal of oleo science. 2016;65(12):957-66.
Yves H, Korma SA, Ali AH, Tuyishime MA, Habinshuti 1, Abed SM. Extraction,
refining and purification of ®-3 PUFA through different techniques—a review. Am. J.
Food Sci. Nutr. Res. 2016;4:18-26.
Verhé R, Verleyen T, Van Hoed V, De Greyt W. Influence of refining of vegetable
oils on minor components. Journal of Oil Palm Research. 2006;4:168-79.
de Camargo AC, Regitano-d’Arce MA, de Alencar SM, Canniatti-Brazaca SG, de
Souza Vieira TM, Shahidi F. Chemical changes and oxidative stability of peanuts as
affected by the dry-blanching. Journal of the American Oil Chemists' Society. 2016
Aug;93:1101-9.



@ IS gy b ple Ao cale gl

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Liu HR, White PJ. Oxidative stability of soybean oils with altered fatty acid
compositions. Journal of the American Oil Chemists Society. 1992 Jun;69:528-32.
Morales MT, Przybylski R. Olive oil oxidation. InHandbook of olive oil: analysis and
properties 2013 Jul 5 (pp. 479-522). Boston, MA: Springer US.

Adhvaryu AT, Erhan SZ, Liu ZS, Perez JM. Oxidation kinetic studies of oils derived
from unmodified and genetically modified vegetables using pressurized differential
scanning calorimetry and nuclear magnetic resonance spectroscopy. Thermochimica
Acta. 2000 Dec 1;364(1-2):87-97.

Machado M, Rodriguez-Alcala LM, Gomes AM, Pintado M. Vegetable oils oxidation:
mechanisms, consequences and protective strategies. Food Reviews International.
2023 Aug 25;39(7):4180-97.

Long EK, Picklo Sr MJ. Trans-4-hydroxy-2-hexenal, a product of n-3 fatty acid
peroxidation: Make some room HNE.... Free Radical Biology and Medicine. 2010 Jul
1;49(1):1-8.

Saldafia MD, Martinez-Monteagudo Sl. Oxidative stability of fats and oils measured
by differential scanning calorimetry for food and industrial applications. Applications
of calorimetry in a wide context—differential scanning calorimetry, isothermal
titration calorimetry and microcalorimetry. 2013 Jan 23:449.

Choe E, Min DB. Chemistry and reactions of reactive oxygen species in foods. Critical
reviews in food science and nutrition. 2006 Jan 1;46(1):1-22.

Taghvaei M, Jafari SM. Application and stability of natural antioxidants in edible oils
in order to substitute synthetic additives. Journal of food science and technology. 2015
Mar;52:1272-82.

Xuan TD, Ganggiang G, Minh TN, Quy TN, Khanh TD. An overview of chemical
profiles, antioxidant and antimicrobial activities of commercial vegetable edible oils
marketed in Japan. Foods. 2018 Feb 10;7(2):21.

Emmanuel OA, Mudiakeoghene O. The use of antioxidants in vegetable oils—A
review. African Journal of Biotechnology. 2008 Dec;7(25):4836-42.

Mishra SK, Belur PD, lyyaswami R. Use of antioxidants for enhancing oxidative
stability of bulk edible oils: A review. International Journal of Food Science &
Technology. 2021 Jan;56(1):1-2.

Fadda A, Sanna D, Sakar EH, Gharby S, Mulas M, Medda S, Yesilcubuk NS, Karaca
AC, Gozukirmizi CK, Lucarini M, Lombardi-Boccia G. Innovative and sustainable
technologies to enhance the oxidative stability of vegetable oils. Sustainability. 2022
Jan 12;14(2):849.

Bubonja-Sonje M, Giacometti J, Abram M. Antioxidant and antilisterial activity of
olive oil, cocoa and rosemary extract polyphenols. Food Chemistry. 2011 Aug
15;127(4):1821-7.

Taghvaei M, Jafari SM. Application and stability of natural antioxidants in edible oils
in order to substitute synthetic additives. Journal of food science and technology. 2015
Mar; 52:1272-82.



