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Optimization of extraction technology of essential oil of Rosa

rugosa 'Hetian' and its antioxidant and whitening activity
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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 activities of rose essential oil obtained from
the optimal extraction conditions. The results showed that the extraction amount of essential 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 ICso 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' essential oil could reduce the melanin content and inhibit the tyrosinase activity in the o-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 whitening application of the R. rugosa 'Hetian' essential
oil.
Keywords: Rosa rugosa 'Hetian' essential oil; salt-assisted steam distillation; process optimization; antioxidation;
whitening
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Table 1 Factors and levels of response surface test design

# Factor

K
A: BRI [E] B: NaCl i & C: RHELLE
Level
Soaking time (h) NaCl mass concentration (%) Material-liquid ratio (g/mL)
-1 1.5 3 7
0 3.0 5 9
1 4.5 7 11
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TAEEW (200 pmol/L) 7E 96 FLAR A, =i NN 30 min J57E 517 nm A& 2 W

Seft, FEIBAR (1) 1% DPPH HHEFRE (S .



A-A
5= (1—) x100% (1)
Ao

W, A RRFER AL (100 L RHEO #ifEi+100 pL DPPH #HB0D OGIE: A4j 7842 FIFE
i (100 uL Jo7K ZFEE+100 pL RHEO M) WOGE ;s Ao RanaS 4 (100 uL Jo7K ZEE+100
uL DPPH ¥ WOGME
1.3.3 RHEO £ & /7l =
1.3.3.1 B16F10 4Hjfa i3 75
FH& 10%J5 25 L7 1) RMPI-1640 159855 7E 37 °C, 5% CO» 414 N 15 3% B16F10 41 i,
Frg i E K 20 80%E 47, HIREE ABFH AR, & 2~3 d &40 1 k.
1.3.3.2 RHEO %} B16F10 4 it (1 4 ity 75t it 56
KH MTT iE420 RHEO X B16F10 4 e85 152 mal 1, g B16F10 4 fg e Fh 7% 5
1x105 AN /mL 7 96 FLARH . B T 37°C, 5% CO, ¥ 3 4a P 95l i . W56 70 NALE
RPMI-1640 58435 72 2 4 (control, Con) + AN[FEIWE ) RHEO 4 (20. 40. 60. 80.
100 200+ 400~ 800 A1 1000 pg/mL) , FFANIKEEE /N NE L AN iR FER, BT 37 °C,
5% CO, MBS FRAH 45 9% 24~48 h J5, WiR i oR3E, ML 5 mg/mL 1) MTT ¥ 20 pL,
RS TR RN, 4 he NS HE R IS FEN 150 uL (1) DMSO, 37 °C#k¥% 15 min )&,
BEAR A E 490 nm K AOGE (4) , AR Q) HHEMAMEEE (R) .
As-Ap
B~/1D
KA, AsH RHEO HIW61E, Ap v DMSO W IEAE, A N IE 5 AN 24 40 B 28 )
HelE
1.3.3.3 RHEO *f B16F10 2t & & B 4miHI1EH

R= x 100% (2)

5K H NaOH 24kl BI6F10 4t B 0 3 & & 120% B16F10 45 T 6 FLAR,
R . 43 A RPMI-1640 58 425577 55 (1) Con 2. B4 (model, Mod) 100 pg/mL
AR (I PHPEXT 2 (kojic acid, KA) FMKH SR L RHEO 44 (20 50+ 100 pg/mL) , JN
FE2 hE, B2 VAN IMNKIHRE N 1 pg/mL (Fa-MSH./EH 48 h J& , F IR 3 22 (PBS)
Vel Ja, F RIPA WORGIM . WC4E MI4IHIZE 12 000 t/min, 4 °C R &L 5 min. ] BCA &H
AT SRS T 4T SR BGR P R BR A S E . B EIE, FE 10% DMSO [ NaOH (200
pL, 1 mol/L) 7E 80 °C VA AFI R A MIITIE 60 min. JRJ5, FAHMRLEAIMA 96 FLIR,
7E 405 nm Kb PIRFAE IR 00 o 368 Jok e B 6 3R ) B A A LI B R B R L R R
. MR =K EE,
1.3.3.4 RHEO X} B16F10 4Jid pA) Pt 22 R 7% 1 1) 44 ok 4



K 2 BRI E A & V0% B16F10 4H i Py 1% 2 BR B P A e 3], 44241.3.3.37 ey
EUA Ly AL BRATNL 48 h )5, S I AUIEER BAVE 2 H 1% Triton X-100 () PBS VAR I
JE AL . W II4HLAE 12 000 r/min, 4 °C B 5 min, 7EJ S M SR EGH 8 A5 2 &
Jei s RSN ZAH L P9 T SRR T 1, VAL R s A% B3 90 pL & 96 SLEEARER, PN 10 pL 10
mM [ EZ B, 37 °CRENIT H 2% fLA AR I, TRETE 490 nm AW EWR L. @
T4 i R R A A R A I 0 B VR B Sk B A s R R R A . IR =R E R
1.4 AL 255

ff 1} SPSS 20.0 AT G it 0, LI EE R A One-way ANOVA J5 ZE 70 H AL ¢ k56,
it B E MR ARG FRE R . 3738 GraphPad Prism 8.0.2 #4742 EIAIEE 247 -
P<0.05 #IN A Z 5 BA G L
2 BERESR
2.1 BERKELER
2.1.1 izt RHEO I Z 69757k

FEXG AR BUL AR, BRI OR AL A R TRV 2 2 A I R B I, A SR B 0 L ) 42
KMERSY BB 52 AT B moi iR 2 . (IR A K, AR MR AT RE TR, 0
JRAS IR0, B 1 AT, BEEREETEIZE 0~3 h Y E KBS0, RHEO 13 3 b 2 Huk 1
s 4RI EAE 3 h i, RHEO 33 & GRIEH T 3h Z )5, RHEO 133 &2 %
%, BRI S A, BRIy, ORISR RS, L, SRR R
)4 3 he

25F

15

B 1 HHRE AT RHEO IR M
Fig.1 Effect of salt soaking time on the extraction yield of RHEO

#: ARVNE FRERR B ZE R (P<0.05), T [A. Note: Significant differences are indicated by different

lowercase letters (P<0.05), the same below.
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Fig.2 Effect of NaCl concentration change on the extraction yield of RHEO
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Fig.3 Effect of the ratio of material to liquid on the extraction yield of RHEO
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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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Table 2 Response surface test design and results

A: R 1A B: NaCl i S C: RBRBtL
I JREUR
Soaking time (h) NaCl mass Material-liquid
No. Extraction yield (mg/g)
concentration (%) ratio (g/mL)
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
R 3 MR RITEN T
Table 3 Analysis of variance of response surface results
77 ZFYR Variance source F P

17 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

A? 219.48 <0.0001

B’ 156.14 <0.000 1

c’ 22.80 0.0127
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Fig.5 Scavenging effect of RHEO on DPPH free radical
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Fig.6 Effect of RHEO on cell survival rate of B16F10 cells

VE: 5 Con Hb%, #*P<0.05, *P<0.001. Note: Compared with Con, *P<0.05, ##P<0.001.
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Fig.7 Inhibitory effect of RHEO on B16F10 melanin content

7E: 5 Con LL#, ##P <0.001; 5 Mod tb#E, *P<0.05, "P<0.01, ™P<0.001, FI[F]. Note: Compared
with Con, ##P<0.001; Compared with Mod, *P<0.05, *P<0.01, **P<0.001. The same follow.
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Fig. 8 Inhibitory effect of RHEO on tyrosinase in B16F10 cells
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