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Optimization of technology for ultrasound-assisted sequential extraction of
rose essential oil and pigment

HUANG Jun-Wei, TANG Lin", CHEN Hao

(Department of Food Science and Engineering, College of Life Science, Shandong Normal University, Jinan 250014, China)

ABSTRACT: Objective To optimize the fractionation extraction of rose essential oil and pigment from
Pingyin rose by ultrasound technology, not only extracted rose essential oil but also increased the yield of
pigment. Methods Pingyin rose petals was used as raw material, the rose essential oil and pigments were
extracted by ultrasonic-assisted ethanol aqueous. The rough yield of rose pigment was measured by
pH-differential method, and the gas chromatography was used to determine the relative content of essential oils.
The ether-petroleum ether mixture was used to extract rose essential oil, and macroporous resin was used in the
purification of pigment. Results The optimized best extraction parameters: ultrasonic-assisted extraction time
20 min, ultrasound power 130 W, liquid-solid ratio 4:30 (g/mL), ethanol concentration 50%, then the yield of
rose essential oil (0.22+0.02) mg/g, and crude yield of pigment (0.83+0.02) mg/g. The purified yield of pigment
(0.74+0.02) mg/g. Conclusion Rose essential oil are extracted using ultrasonic technology, and the high yield
of the pigment are achieved.
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Fig. 2 The gas chromatograph of Pingyin rose essential oil



2127

W TRIAH EE(1072)

6 2
—B— (R 1’ 455 , 25% ,
= % [f FL
1.0 R 5
o 1302 0.90
2 0l S ' —m— R
EIC l4s ggé 155
e - 0.87 F
&l 0.8 F & = o
ED 150 =
440 = =
07l B 0.84 | =2
' . . . . . T 1as &
10% 15% 20% 25%  30% Eﬁ &
TIFR(650W) I
0.81 140
3
Fig. 3 Effect of ultrasonic power on the extraction llo 1'5 2'0 2'5 3'0
A [11) (min)
322 TERREMHE
50¢g , 30 mL 5
259 15 min Fig. 5 Effect of ultrasonic time on the extraction
b o b
’ 5 b b
4
20 min ;
0.94 25 min 5
5.5
ED ({“‘ 2 2
2 0.8 =
Elﬁ .;;é b b
e 5.0 @
d 0 7- /i i:f L >
%%%EEE 324 HRLEHE
£ A
, 30 mL 40%
0.6 T T T T T 4.5 , 25% 5 25 min
30% 40% 50% 60% 70%
LB
4 ’ 6
Fig. 4 Effect of ethanol concentration on the extraction
.
4 —e— I Bt
5 s 156
1.0
=
> 5 %D
; F 09 52
40% ¥
> ke
, : 50% . &
0.8 1438
2 3 4 5 6
’ B (/30 mL)

6

323 A BT 49 AR
Fig. 6 Effect of solid-liquid ratio on the extraction

50¢g 30 mL 40%

>



2128

6 33 EXRWERKIM
) ) , 1
)
4:30(g/mL)
5:30(g/mL) , , ,
C(
)>B( )>A( ),
Fz2 EXRWLE
Table2 Orthogonal experimental data and results
A B C D (mg/g) (107)
1 1 1 1 1 0.69 4.17
2 1 2 2 2 0.95 5.74
3 1 3 3 3 0.83 5.62
4 1 4 4 4 0.82 4.33
5 2 1 2 3 0.86 5.85
6 2 2 1 4 0.74 5.53
7 2 3 4 1 0.91 4.76
8 2 4 3 2 1.02 5.24
9 3 1 3 4 0.81 4.73
10 3 2 4 3 0.86 5.28
11 3 3 1 2 0.90 5.09
12 3 4 2 1 0.85 4.53
13 4 1 4 2 0.82 4.39
14 4 2 3 1 0.76 4.82
15 4 3 2 4 0.94 4.45
16 4 4 1 3 0.72 4.21
K 0.822 0.795 0.762 0.802
K 0.883 0.827 0.900 0.922
K 0.855 0.895 0.855 0.817
K 0.810 0.853 0.852 0.828
K’ 4.965 4.785 4.750 4.570
K’ 5.345 5.343 5.143 5.115
K’ 4.908 4.980 5.103 5.240
K’ 4.468 4.578 4.690 4.760
R 0.073 0.100 0.138 0.120
R’ 0.877 0.765 0.453 0.670
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