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pressure gauge 6- membrane module 7- membrane 8- permeate collection tank 9- scale 10- output pressure
gauge 11- flow control valve).
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Figure 2 the effect of pressure on permeate flux through degumming process of canola oil micella (20:80)
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Figure 4 the effect of pressure and flow rate on neutr

alization of canola oil micella (20:80) at 30 °C (a), 40 °C
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Figure 5 the combined effect of temperature and pressure on the permeat flux of canola oil micella (20:80) at
equilibrium conditions (a = flow rate 0.5 m/s and b = flow rate 1.0 m/s)
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Table 1 Predominant folding mechanism of degumming and neutralization stages for canola oil micella (20:80)

Stage of the o R o Type of
raw process P(bar) V(m/s) T(C?) —, slnt  tathv  vaetv T(CY folding
1 0.5 - 0.9709 0.9853  0.9056 -
2 standard
2 1.0 - 0.9892  0.9970 0.7559 -
3 Degumming 0.5 - 0.7538 0.7459  0.7933 - cake layer
4 1.0 - 0.9354 0.9911  0.9187 -
standard
5 4 0.5 - 0.9920 0.9958 0.7848 -
18 -Amin
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Stage of the R Type of
raw p?ocess Pbar) V() T(C) VTt tatv  vaty T fg’l"(’“ng
6 1.0 - 0.8905 0.9480  0.9957 - cake layer
7 30 0.7111 0.3377 0.3494 30 intermediate
8 0.5 40 0.8081 0.8914  0.9175 40 cake layer
9 2 50 0.9443 0.9837 0.9269 50 standard
30 0.0738 0.6812  0.0049 30
1.0 40 0.7466  0.9129 0.9391 40 cake layer
50 0.7271 0.4425 0.4505 50 intermediate
30 0.9141 0.9997  .04465 30 standard
0.5 40 0.8758 0.9392  0.9947 40 cake layer
Neutralization 3 50 0.9730 0.9779 0.8575 50 standard
30 0.9377 0.9924  0.6850 30 standard
1.0 40 0.7805 0.8715 0.9273 40
50 0.8025 0.8540 0.9095 50
30 0.8008 0.8389  0.8962 30
0.5 40 0.7675 0.7838  0.8359 40 cake layer
4 50 0.9152 0.9701  0.9937 50
30 0.8404 0.8933 0.9738 30
1.0 40 0.9010 0.9617  0.9906 40
50 | 0.8969 0.9562  0.9958 50
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Figure 6 the effect of pressure on permeate flux through degumming process of canola oil micella (30:70)
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Figure 7 the effect of flow rate on permeat flux through degumming of canola oil micella (30:70)

Sl L /Y Gl G palde 4o jLis il
Sl L el 35 ol 3 L Jalphl s Sl Coeslie
el g Ly A3l L oaS sl Ol @L“J e Al o0
2l el 4 Ll e Rl esl 3 LS e Ol S
— st HSosb il cillas [YO] T L, sls asl L
b am s e B ey il &S 08 S amm Ol
50 s Ol w el el s e Rl s mde s
m}.&b\)UlJSJL.ZJL"\J-éH.x:{l);:\Jf.;:JLﬂu_-);i' b
LL Sl ol 5 5La Ly Culg 5o 5 2alS L) s
sl Jlezst s sl 4220 30 laclis () ogms 5B

20 -Rautenbach

177

YoV Vgl o) e ilu i Ayl b A=Y
ool D s s e L s 4 b 8
=k lae ool sds &1, (A) ISKS 53 YoV (e
ol 5 DL Aulsal s JLad Ll sl Ol o e 33 58 o
ol ogl 5 La Jrals Cel g 5 andll gz Ol L3
s ol 35 [YE] OLKan 5 "5 BB L pen S
JLLIe /Y L lad (il 53l Lol 5 5le s sas 5158
Ol Ll sdde ay b o 2alS e 5 153
Gk Ol el (S350 o Ogl i Jas b LS
Ll o Al Jim ldde 4 sl Culbs ol ST

L_:;ﬁ&a LliS Sl fle o Cwslie 4t s

19 -Zhu



\i'\‘wg\'\ AJ‘}}g\O.\AJu b‘ﬁ‘u._a"..\.'ﬁ@w;f}l&dqu

020 T T . . T 014

a —&— 2 bar, 0.5, 30
@ 3 bar, 0.5 30
—%— 4bar, 0.5, 30

—&— 2 bar, 1, 30
& 3 bar, 1, 30
—%— 4bar, 1, 30

Effect of TMP on flux 006
004 [
0%, 9 o IETTTGG
002 o 0%00% 00000, 10
L 1 1 L 1
10 20 30 40 50 60
Time, min
Time. min
0.014 . ‘ . . 014 . . .
b e
—e— 2bar, 0.5, 40
0.012 <@ 3bar, 0.5 40 012 —®— 2bar, 1,40
@ 3bar, 1, 40

—%— 4hbar, 0.5 40

—5— 4bar, 1,40

0.010

Flux, Kgim’h

Flux, Kg/im’h

0.004

0.002

Time, min
0.014 . . . 014 . .
f
t e —8— 2bar, 0.5, 50
0.012 @ 3bar,0.5 560 | 012 —*— 2pan 1 50
—v— 4bar, 0.5, 50 @ 3bar, 1,50
—w— 4bar,1, 50
0.010 ] 010 |

v Effect of TMP on flux
| )

Effect of TMP on flux
R f‘\

Flux, Kg/m’h
e

&
ol 3:]
g
3
<
£
|
&
<
4
L |
i
3
4}
A
4
£)
|
5
g
+}

Flux, Kgim’h
8

:

eagteate®e0en0sussasegtoyse, ] o, \
e¥%0000 0ne0s et 00" 00 o

|
w090 e 000, pesg0n ]

s o0
0.002 [ “MV%WVWVWWVWW 002

10 20 30 40 50 60 10 20 20 40 50 60
Time, min Time, min
Figure 8 the effect of pressure and flow rate on neutralization of canola oil micella (30:70) at 30 °C (a), 40 °C
(b) and 50 °C

O I P B 3 I K PR P [ R
:ljfﬁ:;l,.u a3 00 glos  plul ol sl 03 90 o gees Yove Yals s ol
o b s Sl oddiosl 5 Lo wdy 4 e JLY LLS Sy s OV S 555 e sdalie () SS o
Ll b o Sl Q) IS5 53) 5070 Ol S ST ¥ Glajlis Gl i el L LY LS s bl s Y
Ol ol Kl a3 00 Lx ol s ool Sles s Jls nll e 5L 5ol 4 el 035 UL £

450 e ) Ok e 5 LY PO U O A ¢ S S PP [ CP P SW RSO

178



Flux, Kg/m‘h

Gl EF 5 6,8 fod (P Ol

O, 8ea 5 Obidedy o 10

0.0080

Cb
0.0055 |-
0.0050 [
0.0045 |-
0.0040 - "

[ * P

S <

00035 [ ST 7

oo Sl R P s
0.0030 |- i _

|- . :>
0‘0025 1 I 1 L 1 1 1 L 1 1

30 3 4 % 50

Temperature,°C

Flux, Kgimzh

‘ —— 2bar
a -G 3bar
0.0055 - —¥— 4bar ]
5 ]
0.0050 - \\ .- E
0.0045 | - \ .
0.0040 - \/ _ -
0.0035 a 9
0.0030 - 4
‘hﬁk‘\
T 9
0.0025 - T ]
T v
0.0020 -—— —— — — -
30 35 0 45 50

Temperature, °C

Figure 9 the combined effect of temperature and pressure on the permeat flux of canola oil micella (30:70) at
equilibrium conditions (a = flow rate 0.5 m/s and b = flow rate 1.0 m/s)
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Table 2 Predominant folding mechanism of degumming and neutralization stages for canola oil micella (30:70)

Stage of the R Type of
raw p?ocess P(bar) V(m/s) T(CO Valnt tatv vty fc))llt()jing
1 0.5 - 0.9087 0.9528 0.9948
_— 2 cake layer
2 1.0 - 0.8906 0.9366 0.9860
3 . 0.5 - 0.9806 0.9452 0.9726 intermediate
Degumming 3
4 1.0 - 0.8919 0.9495 0.9975 cake layer
5 A 0.5 - 0.9656 0.9863 0.9452 standard
6 1.0 - 0.9093 0.9488 0.9879
7 30 0.9140 0.9598 0.9938
8 2 0.5 40 0.8997 0.9535 0.9973
9 50  0.8477 0.8948 09364  cake layer
10 30 0.9230 0.9657 0.9917
11 3 0.5 40 0.8282  0.8507 0.8967
12 50 0.8538 0.9073 0.9634
13 Neutralization 30 0.9459 0.9801 0.9766 standard
14 4 0.5 40 0.8758 0.9304 0.9872 cake layer
15 50 0.7921 0.7986 0.7840 standard
16 30 0.9007 0.9776 0.9841
17 2 1.0 40 0.9111 0.9626 0.9952
18 50 0.8439 0.9206 0.9618 cake layer
19 3 10 30 0.9166 0.9755 0.9897
20 ' 40 0.9239 0.9622 0.9925
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raw

21
22
23
24

Stage of the
process

R
P(bar)  V(mfs)  T(C?) Valnt tathv Vatlv
50 0.9205 0.9566 0.9864
30 0.8973 0.9518 0.9987
4 1.0 40 0.8560 0.8994 0.9548
50 0.8293 0.8598 0.9125

Type of
folding
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Table 3 comparing physicochemical parameters of classic refining and membrane filtration process for 20% and
30% canola ail

Red Yellow

Type of Refining staqe Acidity Proxide Phosphorus Phosphatide colour | colour
il gstag (%) (meg/kg) (mg/kg) (%) index | index
(R) (Y)

_ Crude oil 1.4° 0.86¢ 29461 0.88¢ 5.1 70°
Classic | degumming 1.6° 0.70° 3296a 0.98° 5.4 70°
fef'hled neutralization 0.07¢ 1.422 0.066° 0.00019¢ 3.8° 70
ol Bleaching 0.066% 0/00" 0.033¢ 0.00009¢ 2.0 34b
Canola Filteration | 1.83 0.631 317.6° 0.95° 3.3 70
(20:80) | Filteration II 0.05¢ 1.11° 0.032¢ 0.00009¢ 2.8 70
Canola Filteration | 1.83 0.549 314.3° 0.094° 2.9° 70
(30:70) | Filteration I 0.05¢ 0.96° 0.031¢ 0.00009¢ 2.69 70

The results are reported as meanzstandard deviation. Dissimilar Latin letters indicate significance at the
probability level less than 1%

(AT OLan 5 58 s b Lol ol iillaa [A] O Ses
rdls Sllae [YA] OLSen 5 &1, 5
dS |y il (5 S 31N =YV -

P b plis Aol dads e go o5l 5 ST sde aslis

S s o 0L (F i) SGadST Sy 4 ol ateas

Ao S whad s 5l S0 s AnS] sas

A Ol ST |y ol cadly olid i, bl de

5 4l S dns LB ¢SS 53 S 0V S L

2 eSOV S e V) g3 MB O lide sl

b sl Ot BT G sl e [Y4] (o Sk

Ol AL 50 (b 1ga b oyslme 5 b DLS 5 e

23 deSly sde I Belse aler 51 cd (S

180

Kyl g S 031050 -V NV -Y
03 andend lRe (F) s 53 3525 mlS & e b
33 2 52 p3 Oseel A 5 S obbas S LS )
3ol B R a4 Cad Ao Y 5 Y NS 8,
= o (P<0.0D) et asl rals o ¢S5
hal s d Caed (o8 Ol S 4SS e 0L
S Gl Ol 1l 3 (6 i okl Sds
E5 33 A 02 55 Ao Ol iy el axdls 151
BT ) 0 gl 2 alm o 53 s ¥r 5 Y YIS 2,
st sl doud Lol 3 s 4 Klg e & el a3l
G5 pao e 53 0ld DL el il ey
58 IV OLes 5 o3l sla 4l b bl pl L




\i'VM;Y\ 6,93 Aot OJLM:

L3 500 Ol g oy ls ol s 5 b ol s gslulas
)>gig>u1¢\wdgw6<)og§;w\)ﬁr&‘\s
oy 5o gl G5, Ol 53 35 pe Slad)saud
LRV W S PER I I R NV RENPRT
el Wl das 2alS VB 1 g0 5 pantld Olpee ol
el mB YL 5 YL NG sy s Sl e
Sk 4 (Sl ins sl oS AL e 807 5 887 i 5
wias Es,y N0 LIS 5l ols 5 (p<0.01) LT s
SR S 53 plid Ol 2k (o) & S SIS
5 ELSIVISES 55 o b s s asly ol o)l
53,8 0L bl Cal oY el ol L3 [V 0] OIS
ol Bl GLs S, ps el akal gba oy, &S
S35 SIS 55 Lodd K05 ey 4 K55 50
a b sl Sl eslid B 4 Nl e oS Lz

Aisu Hlael sl bl Jylde la By, gl

S w1
G 32 28 anlie 5 s n 4 S e
S o 3 SS whas T L Ol A"
Ll i 5 el Vel ol e, 555 5 ole i
oasia (Ol Ao ol L) L > Shas g
ST 35 loasd S5 58 (sla O3l el e 103 S
Sl 3 s 93 Ol ol g Dl &S L
S ed S 3 Ses QLS adal s
Doy heSl ekl Zals s Ll il SIS
oot Ol Ge o Ses ol a3k 4 (SIS
Sols e s (5,8 foe Lol 5o (eldS sl
33 A 03 ks 5 s e liladdly Ol e 5 Sl 352
Ope3l s & cnl ol 55 5 5 ol S b,
UA}LjQL:Ad)‘JL;'«MQJuJéleQuEW&)
D5 S (SETSMS Ss oo bl Clll s 6205
33 Obe 13 pme DslE 5 G5e B el s)se 3
Cols g s Sles (SUESGWINS s bl sgs )

(s kel mleo 53 gl la dul 3 5l eslinal L1

22-Ismail

181

Bl L s ol L pd O gies (oL28 Ol S
25 YT OLes 57 ss 5 [0] 0L 5 s sla
Wailind 5 i ¥\ V¥

G35 03 38 o edalin (F) Jsdr 3 S 4k Olea
YY) i jliie SIS ) 0 0dd (65 e
e YLD ol ey 4l (SAS 50 S e
S oo Pl 03 D Sl 2 (S S e S
e IV JF I SO PR P WA TP e
2 s 4 S heddond 04 LI L dien ey
Cel & L5d o ol gy ol b ds e ol
Ao 03 Lol agd oo dd> ol 03 i (g giee ol
(o Al o LalS Ol e 5 G il gl s
53 Al o () Jadr s gote b 5l aile
b Gl gn L5306 ¢ QLiS adial 5 SS wdal )
sl Ll sdins 208 Q8/87 5 15 Y SIS 85 ) 5 5
whal P, ddshed 5 s lye Do S)ls s
Loodd adal 85 wamed 5 SIS Sy, 4 ol
1P <v/e)) sl sy ol Ol 2l 5l enlinl
e e el Oaml A anlp S WS aia
D B e 4 1y e pid Slie ol 3B YIS
5 dlle sl Bl L sas (@l a6 sins ialS
T deslond eamen 5 MV ] 0L 5 50T 1] 0 Kes
AL e [FY] 0L

P S5y -8V Y

aheas 5335 Koy () Jsdr 53 ke il allas
53 SO e Oy a0, Al e 3 5 SGuWdS
P asbs 3 ol Ol A o) 51 5 ol (el
Ole uls me Ml s wge L s LI (< 0.01
das o 0l el ol s (P <0.01) 5,00 555 5,5 K,
(SIS adeal s S oS Ol Z S,
Lol cplessls a5 Sy Sl 3 65 a3 Slas
L scadls illas 1] 0LKes 5 0Ll s sla asil

e b @3ls sl B LAl ol g ol

21-Bottino



Sl (EE 5 (5 S fronds s O Ol,)Ken 5 Dby o 4

Skt G 5 ol glales Sleslanul davly 4 018 e

Sl b & Cand )51 S s e 5 S5

e 1

[1] Tomaino, A., Cimino, F., Zimbalatti, V.,
Venuti. (2005). Influence of Heating on
antioxidant activity and the chemical
composition of some spice essential oil,
Food Chemistry, 89(4):549-554.

[2] Khattab, R., Rempel, C., Suh, M., &
Thiyam, U. (2012). Quality of canola oil
obtained by conventional and supercritical
fluid extraction, 3(12): 966-976.

[3] Niazmand, R., Farhoush, R., Razavi,
S.M.A., Mousavi, S.M. (2013). Investigating
the effect of membrane filtration process on
oxidation parameters of canola oil. Quarterly
Journal of Food Sciences and Industries.
40(10): 81-91.

[4] Salehi, F.D., Raxavi, S.M.A. (2010).
Solvent recovery from rapeseed oil-hexane
misela using nanofiltration membrane
process. Electronic magazine of food
processing and preservation. 2(4): 107-121.

[5] Hafidi, A., Pioch, D., & Ajana, H. (2005).
Membrane-based simultaneous degumming
and deacidification of vegetable oils.
Innovative Food Science and Emerging
Technologies 6: 203-212.

[6] Abdellah, M. H., Scholes, C. A, Liu, L.,
& Kentish, S. E. (2019). Efficient
degumming of crude canola oil using
ultrafiltration membranes and bio-derived
solvents. Innovative Food Science &
Emerging Technologies, 59: 102-274.

[7] More, N. S., & Gogate, P. R. (2018).
Intensified degumming of crude soybean
oil using cavitational reactors. Journal of
Food Engineering, 218: 33-43.

[8] Hou, Z; Cao, X; Cao, L; Ling, G; Yu, Z
and Pang, M (2020). The removal of
phospholipid from crude rapeseed oil by
enzyme-membrane binding. J. Food Eng.
280: 1-16

9] Cao, T.N, Bui,
X.T. Le, L.T,Dang, B., Tran D.P.H., Vo,
T.K.Q., Tran, H.T., et al. (2022). An

182

W23k s o gllae il 4 (SIS wdad

overview of  deploying  membrane
bioreactors in saline wastewater treatment
from perspectives of microbial and treatment
performance. Bioresource Technology. 363:
127-146.

[10] Hermia, J (1982). Constant pressure
blocking filtrationlaw application to powder-
law non-newtonian fluid. Tran’s inst Chem
eng, 60: 183-187.

[11] American Oil Chemists' Society.
(2009). AOCS Official Method Ca 12-55:
Phosphorus, 2 pages.

[12] Isiri, 4179. (2017). Vegetable and
animal oils and fats - measurement of
peroxide amount by iodometric method -
determination of end point by visual method,
National Organization of Standards of Iran.

[13] Isiri, 4178. (2021). Vegetable and
animal oils and fats - Measurement of acid
number and acidity, National Organization
of Standards of Iran.

[14] American QOil Chemists' Society.
(2009). AOCS Cc 13e_02: colour, 2 pages.

[15] Rafe, A., Razavi, S. M. A, &
Khodaparast, M. H. (2012). Refining of
crude canola oil using PSA ultrafiltration
membrane. International Journal of Food
Engineering, 8(2): 1-23.

[16] Subramanian, R., Raghavarao, K.,
Nabetani, H., Nakajima, M., Kimura, T., &
Maekawa, T. (2001). Differential permeation
of oil constituents in nonporous dense
polymeric membranes. Journal of Membrane
Science, 187: 57-69.

[17] Tres, M. V., Mohr, S., Corazza, M. L.,
Luccio, M. D., & Oliveira, J. V. (2009).
Separation of n-butane from soybean oil
mixtures using membrane processes. Journal
of Membrane Science 333: 141-146.

[18] Pagliero, C., Mattea, M., Ochoa, N.,
Marchese, J. (2007). Fouling of polymeric
membranes during degumming of crude
sunflower and soybean oil. Journal of Food
Engineering 78: 194-197.


https://www.researchgate.net/profile/Antonio-Tomaino?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Francesco-Cimino?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Vincenzo-Zimbalatti-2014614996?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Vincenza-Venuti-38212228?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.sciencedirect.com/journal/bioresource-technology
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22American+Oil+Chemists%27+Society%22&source=gbs_metadata_r&cad=1
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22American+Oil+Chemists%27+Society%22&source=gbs_metadata_r&cad=1

\i'VM;Y\ 6,93 Aot ojl.«.&'

[19] Fersi, C., Dhahbi, M.
(2008). Treatment of textile plant effluent
by ultrafiltration and/or nanofiltration for
water reuse. Desalination, 222 (1-3): 263-
271.

[20] Darnoko, D. (2006). Carotenoids from
red palm methyl esters by nanofiltration.
Journal of the American Oil Chemist’s
Society, 83(4): 365-370

[21] Alicieo, T.V.R., Mendes, E.S., Pereira,
N.C., Lima, O.C.M. (2002). Membrane
ultrafiltration of crude soybean oil.
Desalination, 148 (1-3): 99-102.

[22] Rafe, A. & Razavi, S. M. A., (2009).
Water and hexane permeate flux through UF
polysulfone amide membrane. Desalination,
236: 39-45.

[23] Amin, I. N. H. M., Mohammad, A. W.,
Markom, M., Peng, L. C., & Hilal, N. (2010).
Flux decline study during ultrafiltration of
glycerin-rich fatty acid solutions. Journal of
Membrane Science 351: 75-86.

[24] Zhu,X., Dudchenko, Gu, A., Jasshy X.
D. (2017). Surfactant-stabilized oil
separation from water using ultrafiltration
and nanofiltration, J. Membr. Sci. 529: 159—
169.

[25] Rautenbach, R. (1989). Membrane
processes. Chichester, New York : Wiley.

[26] Hua, B., & Scott, K. (2008).
Microfiltration of water in oil emulsions and
evaluation of fouling mechanism. Chemical
Engineering Journal 136: 210-220.

[27] Azmi, A.R., Gog, P., Ismail, A.F., Lau,
W.J.,

Othman, N.H. Noor, A.M. Yusoff, M.S.A.
(2015). Deacidification of crude palm oil
using PVA-crosslinked PVDF membrane,
Journal of Food Engineering, 166: 165-173

[28] Niazmand, R; Mohammad, S; Razavi,
A., and Farhoosh, R (2015). Colloid-
enhanced ultrafiltration of canola oil: Effect
of process conditions and MWCO on flux,
fouling and rejections. J. Food Process.
Preserv. 39: 292-300.

[29] FAO. (1999). Codex Standard for
Edible Fats and Qils, CODEX STAN 19-
1981, Rev.2.

183

[30] Bottino, A., Capannelli, G., Comite, A.,
Ferrari, F., Marotta, F., Mattei, A., &
Turchini, A. (2004). Application of
membrane processes for the filtration of
extra virgin olive oil. Journal of Food
Engineering, 65: 303-3009.

[31] Aryanti, N., Wardhani, D.H., Nafiunisa
A. (2018). Ultrafiltration membrane for
degumming of crude palm oil-isopropanol
mixture Chem. Biochem. Eng.
Q., 32 (3): 325-334.

[32] Ismail, D.N.F.A., Ghazali, N. (2018).
Separation of fatty acids from palm oil using
organic solvent nanofiltration. Malaysian
Journal of Analytical Science 22(3):561-569.


https://www.sciencedirect.com/journal/desalination
https://aocs.onlinelibrary.wiley.com/authored-by/Darnoko/D.
https://www.sciencedirect.com/journal/desalination

JEST No. 156, Vol. 21, February2025

ABSTRACT

N

L]

Journal of Food Science and Technology (Iran)

L

«\’M‘, Homepage:www.fsct.modares.ir

Scientific Research

Feasibility of degumming and neutralization of crude rapeseed oil using polyvinylidene

fluoride membrane

Maryam Rashidian !, Maryam Gharachorloo?, Manochehr Bahmaei®, Mehrdad Ghavami#, Hossein

Mirsaeid Ghazi®

1-PhD graduated of Food Science and Technology, Science and Research Branch, Islamic Azad University,

Tehran, Iran.

2-Professor of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran,

Iran.

3-Associate Professor of Department of Chemistry, Tehran North Branch, Islamic Azad University, Tehran,

Iran.

4-Professor of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran,

Iran.

5-Associate Professor of Department of Food Technology, University of Tehran, Tehran, Iran.

ARTICLE INFO

ABSTRACT

Avrticle History:
Received:2024/4/30
Accepted:2024/7/20

Keywords:

Canola oil,
membrane,
filtration,
permeate flux,
phosphatides,
acidity,

color

10.22034/FSCT.21.156.167.

*Corresponding Author E-
M_Gharachorlo@srbiau.ac.ir

Current research, has evaluated the efficiency of the membrane process in
degumming and neutralization of crude rapeseed oil. Crude rapeseed oil
miscellas were prepared using hexane solvent with 20:80 and 30:70 ratios.
In order to degumming, the micella passed through the membrane after
adding 0.3% of 85% (w/w) phosphoric acid, under three pressure levels of 2,
3, and 4bar and two flow speed of 0.5 and 1m/s; Then, for neutralization,
after adding NaOH aqueous solution in two concentrations of 10% and 30%
(w/v) the micella passed through the membrane, under the previous
conditions, as well as three temperature levels of 30, 40 and 50°C. The results
showed that for 20:80 micella, the flux gradually decreased with the passage
of time and reached a stable state after about 20 minutes. Surveying the
simultaneous effect of conditions throught the neutralization process for
20:80 micella, revealed that the highest flux corresponds to 40°C, 4bar,
1.0m/s. Surveying the simultaneous effect of temperature, pressure and flow
rate throught the neutralization process for 30:70 micella, has also revealed
that the highest flux corresponds to 50°C, 2bar, and 1.0m/s. The results of
the physicochemical tests also revealed that there is no significant difference
in the levels of phosphorus and phosphates in both membrane filtration and
conventional rifining methods (p<0.01); But acidity reduction for membrane
filtration method was significantly higher than that of classical refining
method (p<0.01). The reduction of peroxide index was also significantly
higher for classic refining method than membrane filtration method (p<0.01).
In terms of color, the results showed that the membrane filtration method
was not able to reduce the yellow color in crude oil, while the classic refining
method significantly reduced the yellow color (p<0.01). The red color index
for the classic method also had a significant decrease compared to the
membrane method (p<0.01).
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