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Ultrasonicwave-assisted extraction of lycopene from
fresh tomato with ionic liquid

CUI Meng HU Le-gen MA Ting-ting Cai Ming—jian® Wang Xiu-ge
( Chemistry Department Tangshan Normal University Tangshan 063000 China)

Abstract: Applying the ionic liquids 1-butyl3-methylimidazolium tetrafluoroborat( Bmim BF,) 1-butyl-3-methylimidazolium
hexafluorophosphate Bmim PF,) 1-ethyl3-methylimidazolium tetrafluorobora Emim BF,) 1-butyl-3-methylimidazolium bro-
mid{ Emim Br) and 1-butyl-3-methylimizolium hydrosulfat{. Bmim HSO,) as solvents the ultrasonicwave-assisted solvent ex—
traction of lycopene from fresh tomato were investigated and the influences of exiraction parameters on the extraction yield were dis—
cussed. The optimal operating conditions for ultrasonicwave-assisted extraction of lycopene with ionic liquid as solvent was obtained

as follows: the suitable solvent used was Bmim BF, with concentration of V_, ..;/V puin b, = 3 ultrasonic temperature was fixed to

40°C the ultrasonic extraction time was 10 min and the ultrasonicwave power was 380 W then the extraction effect was excellent.

Key words: ionic liquid; ultrasonicwave; extraction; lycopene

( CyoHse) o

4-6

12012-02-16; :2012-07-30
: (10A07)
(19749 : o E-mail: emj_1237@ yahoo. com. cn



1772 24
7 (0. Imol) 70°C 3h
’ -  3- ( Bmim
Br)
2.1.2 1- 3-
0. 1mol Bmim Br 20mL
0. ImolNaBF, 2h
> > 80°C (
) 30mL 15¢ MgSO,
Bmim BF,.
1 2.1.3 1- 3-
’ 0.22mol Bmim Br 60mL
KQ-400KDE ( KPF, 40°C 2h.
) UV=2550 - Br 80°C
r
722
) ( ) ( ( 5h 1- 3-
80% -
) RE-52AA ( ’ 10
3.1.4 1- 3-
) SHBHV , (
. 1mo mim Br m
) ( 22¢( 0. 1mol) Bmim B 20mL
) 800 ( 12.0 g( 0. 1mol) NaHSO, 40°C
24 h,
) DF-II (
) HDM-500D -
( ) 78HW- 3- 86% o
( 3.1.5 1- 3- 1-
) (
) 4h,
1- ( A
) A A ~
. . . ( 3.1.6 1- 3-
. 22.0g(0. 1mo) Emim Br 20mL
) N ( &
) : ( 0. 1 mol
) ( 24 1- 3-
) ( 60% »
) ( 2.2
) ( 90%) o
I
) 1 1112 13
2.2.1 | 14 0. 2790g( 3. Ommol)
2.1 3. 0OmL 60. 00mL
211 1- 3- 100mL 0-5C
8.2¢( 0. Imol) 1- 13.7¢ 14. 50mmol o 2min



11 1773
(5.0ml 0.2mol)
(1. Ommol) o 3
10min
I 0.0225¢, o 3.1
2.2.2 I B 3.1.1 v/
25 mg I SOmL V Bmim BF4 ™ V /V Emim BF4 ™ V /V Emim Br® V /
0. 5mg/mL, 0.26.0.52.0.78. V i 150,V IV i P 5:1 5
1.04.1.30 mL 50mL 1:6.
300W . Smin
0.5.1.0+1.5.2.0.2. 5pg/mL .
2 o 2 5
482nm 1
o Bmim BF, o Bmim
0.9
BF
~ 081 £=03333x+0.0139 )
= 07 R =0.9954 °
g 0.6 02
5 0.5 | <
fg 04 = 016 [ [T
2 0.3 = L
2 0.2 ° 0-12
U wa
0.00 050 1.00 1.50 2.00 250 3.00 = 0.04 - ’_I
mpcug/mL)
N 0 1 1 l 1 d 1 D 1
1 Q», ({; Qﬂ Q“ o)
NS S R
Fig. 1 Standard curve of lycopene \’\& &'\\ ,&\é& \@ @\2%’
A A
N
2.3
2.3.1 - - 2
Fig. 2 Effect of the species of ionic liquids on
3 - ( ) o action rati :
extraction ratio of lycopene
2.3.2
3.1.2 VoIV im BF
482 nm 1.3.5.7.9 Bmim BF,
o 1:6. 300W .
2.3.3 5 min
R 3 o 3 vV 7
V Bmim BF, 1 3
° V 1V Bmim BFy4 3 9
o Bmim BF,
0 Bmim BF,
800 N
(3000 r/min 5 min)
o S5g ;
722
o ; V /V Bmim BF4 3



1774

24

0.25r
g 4
> 02r
=
o
)
2
& L
= 0.15
0.1 I I I )
1 3 5 7 9
Vethanol/Vionic liquids
3

Fig. 3 Effect of the concentration of ionic liquids

on extraction ratio of lycopene
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Fig. 5 Effect of extraction time on extraction ratio of lycopene
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(Vo 1V i BF, — 3) °
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Table 1 ~ Comparison between ionic liquid and traditional solvent V. i BF4( A) (B) (C)
/ (D) 4
4
(gemL™)  /min /W 3 o 2 Ly(37)
Voo IV i e, 135 10 380 0. 245 3.
90% 1:5 10 380 0. 162
2
Table 2 Factor and level of orthogonal test
Vo IV i e, (A) (B) /W (C) /min (D) /(g+mL")
7 360 8 1:5
2 5 380 10 1:6
3 400 12 1:7
3
Table 3 Results of orthogonal test
A B C D
1 1 1 3 2 0.110
2 2 | 1 1 0.116
3 3 1 2 3 0. 131
4 1 2 2 1 0.245
5 2 2 3 3 0.223
6 3 2 1 2 0.212
7 1 3 1 3 0. 189
8 2 3 2 2 0. 198
9 3 3 3 1 0.215
K, 0.544 0. 357 0.517 0.576
K, 0.537 0. 680 0.574 0.520
K, 0. 558 0. 602 0.548 0.543
k, 0. 181 0.119 0.172 0.192
k, 0.179 0.227 0. 191 0.173
ks 0. 186 0.201 0.183 0. 181
R 0. 007 0. 108 0.019 0.019
B>C=D>A
2 A,B,C,D, Vv
Vi, 3 380W 0min 4

1:5( g/mL) o
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