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Ultrasound-Assisted Extraction of Canola Oil
Using Supercritical Fluid Process

Ah-Reum Hwang, Giobin Lim* and Jong-Hoon Ryu*

Department of Chemical Engineering, The University of Suwon, Hwaseong, Gyeonggi 445—743, Korea

Abstract The objective of this study was to investigate the effect of ultrasound on the extraction of oil from canola seeds
when supercritical carbon dioxide (SCCO;) was used as an extraction solvent. The ultrasound-assisted SCCO-
extraction were carried out while varying such operating parameters as particle size of crushed canola seed,
flow rate of SCCO,, aspect ratio of the extraction vessel, and ultrasound power. The extraction rate decreased
with increasing particle size of samples, showing a maximun at a CO. flow rate of 6.2 L/min. Both the extraction
rate and extraction yield increased with a decrease in the aspect ratio of the extraction vessel. For the ultrasound-
assisted SCCO; extraction, the extraction yield was slightly increased when the CO; flow rate was below 6 mL/min

with sample A and B.

Keywords: Supercritical fluid, extraction, canola oil, ultrasound

M B
AE e BAZE == A4 (rape)= WA3H
(Cruciferae) W\5<5 (Brassica)®l &3z 204 ZEOF
AeE FAFrolle A et S48 ST =
o]E (glucosinolate)<} Oﬂ—ErEL/“F (erucic acid)©] <F 58%
AR wf- HFoZ FEo] Uk oldst Aol ©
< B3] fletd 1970 dtH 7H‘4'E]r°ﬂ"1 HxE 01]_%5_%}
STFIAIEHO|EY] HES A8 7IEA] ofelE B
S Nekste] FiEe) (Canadian oil, low acid; canola)2l= ©|
02 gHsiitk Al AU, v, FrEddME AT
/‘} ‘rorf‘Ho] 7HL""7‘4'7} A=A glom, JoflFF4ke fAl=
S A ad8o=ZRt olgHa U [1,2].
7Hl"“j/]' #oke] A o %‘%01 oF 41 ~48%= Fol}
OHH]'EV]«] e gl vlsl O =i, iy H:—@rﬂm"}
Q1 2#|904F (oleic acid, 60%)3} E]ifﬁﬂ 214} (linoleic acid,

*Corresponding author
Tel: +82-31-223-2912, Fax: +82-31-223-2911
e-mail: jhryu@suwon.ac.kr, gblim@suwon.ac.kr

2 gge

o= 4y X%

oF 7%
1:}

20%) 0.2 A o] 9lom, EFA|nk
AER e A8 7hedl 7 vk A

ek osle RISt ohRL e g o1 3
on, 3§ B2, 43, S8R 2o/ dt. Ao

= Hhe;?ﬂ' 9—%3-4 Z/del b 938-4 £/ 7174 wte]
eod 2 3 e sk
BIAG GL 7]‘=T/\}E‘4' H]Ji O]Q‘QJ— ATH [1-3].
2LZFA} (oil seed)olA 2 Z5he YRkl W
og:= ol-;_<1lu4’ _431-}3 o 7 ]
—”:] °]HV4—£ e kol

E’_

°,E°

718002 2046, 80 5] A9 54
29 45, I, 3218 9L, A 5| 71} ke
2 AMBHEE 22 5 4718019 Alst 85999 A
o} slow], Angulel A?ﬂ 54 AP AT Sl &

g o F2ewel QU FHAT uje] H& o] 2]
o 2% WY 5ol SABE 27 2k, A2 ol BA

Zﬁ%‘ T A=

374 AR diAl7ERA 294 FA
k] o]fFolA|1L glom, Tout

Y, dAE 2 59 oo

E



gk ofe} HE], 71EQ] 59 FEAE s g
A FAl F= A77F AEUA &Y= U} [6-13].
Z9A) F-40 (supercritical fluid)@F oj® E29] AAH
(critical point) o]AFe] £xo} F& A EAsh= A
2 BHe} 7IA9] FXF B4 e 259 o ‘?iﬁlf
Bl HEE dAKF R WA F Q7] wiel &
A=, T 59 BHE 4 288 5 ok =3 ‘51*
= 7‘4—1—9]' J‘3:‘7(’“3—:]. 2 i—ﬁ A B4 ‘/}E]r"ﬂoi A
A7} 7Fsshy] Wil fra
i% ] Zqﬂ'o}‘:]r ol2{ gt O]'rri O]O]'Oq =i 74]

]—‘—«] F= 3o HIgl FEEE L £ 5
d o] Aok

0143‘2}‘5?*«1 74% AAA (73.8 bar, 31C)

/H ‘I‘E/HO]D:] xﬂg—ﬁ_ol B_O]@- ;‘QO:]_Q_

‘:’4 ZZU#—J R34 B 24 o] 7%-4
L 7}7—ﬂu | ]JL7g AFsite s 7}7‘]5’— Aol =94

FA F=EA0lA 71 g o] 8HaL Tk 2UA O]é‘}@r
Bl Sk SALEE G Al RS ZIAE vl Sajo)
7] el Slol] gt e Yo 25 AT = JoH, oY
A TFE 2YS ’ﬂ‘:’—'iz—i—i w24 F=23 5 3o
2] o] AY itk BgF 2UA olisEAE O]“q‘ﬂ
F2 AL AL S F23A @271 W0l deguming
3HE Atesite Al et

HZolle 7= &= S7HI7I7] flal 719 #7718
=340l ”}O]iifﬂo]‘ﬂur S5 &g slolHE=
Aol gt = A7} dstA 8= ot [14 18
J} (ultrasound) & 20 kHz ode] T35 7IA|=
Ao Emste} AlS Foll LA o]8-H o %UP.
Aol o] Z5T] AM-E ARoAM FZ0] 7FsE}
o3k widdo] glaL WE = 55 Hol7] wiEd
o R rpial ok 29 fA =
Z27] Yre] wuko] olals Thye Eﬂ
a5 S7N7I7] A o E FHT 25
Al A T2l B3 AqEo] REAS
25t A8 A9 U 52 FEEE T8
I8t [19-21].

*1’:4 7Hi1j)r Lol gk 2UA 1A = A7 BT
A A9 FEk Sel= B 3, 38R Tl Bk A
T} F2 AgE|o] T} [6,22-26]. & Od%ﬂlﬁ% e Aol
A W L scale-upoll ik 71x A= H]—E‘r,j FAZA
ol WA 253} AEet LYo FE 9 80 FIX]
© YIS HESI HA F= 3RS A 5027,

Pz

Ol

[o

fu P fo -N
d OH

o a
ag M g
2o 01._1
e
Y m‘l}"

ok 2

R o

o

o &

i >
l-ﬂ

il
)
oo
£
P
o9, |

d

m[o 2

N

Xy

N

E{o %
Fl

>

=

i

)

i

iz

72t K|St (canola seed) ©|e2]4t (2007 29 5}

< AT 0 CO]oM]H WEAI $ HAME Eafste]
4} 2710) we) 3 5 T (A, B, O wfidle] $2 ARE
ARgsITE 2= A]&q AR} 7] BEE EFAE o] &
3lo] Basgon, 7+ Ao AR} 7] BEE Table 191
HERITE Z29A 74 7= 439 2= <= 99.5%
o] oJAkshekn: ((F)TUEFIIE, AT E TUsH]
AREEI o, f7)8n] 3o AR 8vll= =5 HPLC
# (Fisher, USA)2.2 F91ate] O o)de] Al glo]
H= ARSI

Table 1. Particle size distribution of crushed canola seed samples

Sample PS < 0.6 mm 06 mm<PS <1 mm 1 mm<PS

A 18% 41% 41%
B 55% 37% 7.5%
C 84.7% 14.7% 0.6%
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Fig. 1. Schematic diagram of the supercritical fluid extraction
system used in this study: (1) CO, storage system, (2) CO,
cooler, (3) high-pressure pump, (4) pre-heater, (5) extractor,
(6) metering valve, (7) ~(9) separators, (10) dry gas meter,
(11) ultrasonic generator.
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Fig. 2. Effect of the particle size on the extraction yield of canola
oil. Operating conditions: 400 bar, 60°C, CO- flow rate of
6.2 L/min, aspect ratio of 11.36, and ultrasound power of
120 watt.
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Fig. 3. Effect of the CO- flow rate on the extraction yield of canola
oil from sample A. Operating conditions: 400 bar, 60°C,
aspect ratio of 11.36, and ultrasound power of 120 watt.
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Fig. 4. Effect of the aspect ratio of the extraction vessel on the
extraction yield of canola oil from sample A. Operating
conditions: 400 bar, 60°C, CO; flow rate of 6.2 L/min, and
ultrasound power of 120 watt.
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Fig. 5. Effect of the ultrasound power on the extraction yield of
canola oil from sample A. Operating conditions: 400 bar,
60°C, CO- flow rate of 6.2 L/min, and aspect ratio of 5.32.
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