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Optimization of extraction technology of essential oil of Rosa rugosa ' Hetian'
and its antioxidant and whitening activities

YILIHAMU Gulifeire, TIEMUER Atawula, MUHATAER Yilitaer, AIDIRESI Salamaiti *

Xinjiang Key Laboratory of Agriculiural Products Processing and Preservation , Institute of Agro-Products
Storage and Processing , Xinjiang Academy of Agricultural Sciences,Urumqi 830091 , China

Abstract:In order to explore the optimal extraction process of the Rosa rugosa ' Hetian' essential oil and its antioxidant and
whitening activities , this experiment used rose essential oil as raw material , which was extracted by salt-soaking assisted steam
distillation. On the basis of single factor experiment , the effects of salt-soaking time ,NaCl mass concentration,and solid-liquid
ratio on essential oil extraction were studied, and Box-Behnken response surface method was used to optimize the extraction
process parameters. Then ,in vitro and cellular level experiments were conducted to verify the antioxidant and whitening activi-
ties of rose essential oil obtained from the optimal extraction conditions. The results showed that the extraction amount of es-
sential oil was the highest,which could reach 23.35 mg/g (dried flowers) under the conditions of salt soaking time of 2.5 h,
NaCl concentration of 5.4% and material-liquid ratio of 1: 7.3 (g/mL). Under these conditions,the IC, value of scavenging
DPPH radical of rose essential oil was 7. 14 mg/ml. The results of cell experiments showed that the R. rugosa ' Hetian' essen-
tial oil could reduce the melanin content and inhibit the tyrosinase activity in the a-MSH induced B16F10 cells. To sum up,
this study provides an efficient method to extract the R. rugosa ' Hetian' essential oil ,which proves that rose essential oil has
certain antioxidant and whitening activities, further provides a scientific basis for the deep processing, antioxidant and whiten-
ing application of the R. rugosa ' Hetian' essential oil.
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Table 2 Response surface test design and results

G AR ] B:NaCl Ji & Ji& CoRRR LE FRHUEE

No. Soaking time( h) NaCl mass concentration( % ) Material-liquid ratio( g/mL) Extraction yield( mg/g)
1 1.5 3 9 9.488
2 4.5 3 9 6.483
3 1.5 7 9 11.494
4 4.5 7 9 3.743
5 1.5 5 7 19.321
6 4.5 5 7 13.729
7 1.5 5 11 7.735
8 4.5 5 11 5.474
9 3 3 7 10. 625
10 3 7 7 21.092
11 3 3 11 14.925
12 3 7 11 4.138
13 3 5 9 19.745
14 3 5 9 22.233
15 3 5 9 22.487
16 3 5 9 19.745
17 3 5 9 21.350
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V47525 RHEO R BCRE K23 . 35me/ g, S5 HiE

fHAHZE 1.54% |, 156 BH 2 55 70 55 S BR 1A SO B4,
WEBH AR RUAT 55
2.3 RHEO WiIngEWLiEES

TR o M 5 DPPH [ F 2 7 & g 1 R 8 5%
RHEO By A ALTE M. B S5 AT, ATl
) RHEO HA5 —E ) DPPH [H i 335 Br 19 e 1, JF
RIS, HLH IC, {68 7. 14 mg/mL, 15t
RHEO HA —E Pt A fbidi ok .
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Table 3 Analysis of variance of response surface results
757 25 Variance source F P
FEi 7 Model 39.38 <0.000 1
A 43.28 0.002 6
B 0.139 1 0.802 8
C 132.00 <0.000 1
AB 5.63 0.1429
AC 2.77 0.284 7
BC 112.94 0.000 2
A2 219.48 <0.000 1
B? 156. 14 <0.000 1
c* 22.80 0.012 7
AT Lack of fit 2.51 0.354 3
R? 0.980 6
R? 0.9557

adj
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Fig. 4 3D response surface diagram of the influence of three extraction factors on the extraction rate of RHEO
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