FOOD & MACHINERY

DOI:10.13652/j.spjx.1003.5788.2022.80792

FBEIHW BETH | 20235838 | RASTM

[ X 45 ] 1003-5788(2023)03-0175-08

HAWBBMEBIRSA CO.FERMITZ HFELERT K
AL AR

Study on supercritical CO, extraction process, volatile components and

antioxidant activity of rose oil from Dianhong rose
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Abstract: Objective: Comprehensive utilization of Dianhong rose
resources to improve the added value of products. Methods: The
single-factor experiment and response surface experiment were
used to optimize the extraction process of supercritical CO; with

essential oil yield as the measurement index. The composition and
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relative content of different rose oils were analyzed by GC-MS,
The components and relative contents of different rose oils were
analyzed by GC-MS, and the antioxidant activities of different
rose oils were evaluated. Results: The results showed that the
optimal extraction parameters were as followed: particle size of
40 mesh, extraction pressure of 25. 5 MPa, extraction
temperature of 45.5 C, extraction time of 123 min. CO; f{low
rate of 20 L/h. Under these conditions, the essential oil yield of
rose was 1.185%. A total of 74 compounds were identified from
different Dianhong rose oil, and the total volatile substances of
Anning Dianhong rose essential oil were the highest. The
essential oil of Yunnan Dianhong rose had good ability to
scavenge free radicals. The antioxidant activities of essential oil
from different producing areas were obviously different.
Conclusion: The essential oil extracted by supercritical CO; has
good quality and can be used as a natural antioxidant.

Keywords: rose; essential oil; supercritical fluid CO;, extraction;

volatile constituent; GC/MS; antioxidant
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Figure 1 Effects of raw material particle size on the

extraction yield of essential oil
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Figure 2 Effects of extraction time on the extraction

yield of essential oil
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Effects of extraction pressure on the

extraction yield of essential oil
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Figure 4 Effects of extraction temperature on the

extraction yield of essential oil
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extraction yield of essential oil
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K AFERUES)/MPa B ERGRIE/C C F U ] /min
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Table 2 Response surface experiment scheme

and results

K A B C 432/ %
1 0 0 0 1.18
2 1 —1 0 0.77
3 0 0 0 1.17
4 0 0 0 1.17

1 0 1 0.26
6 0 —1 1 0.35
7 0 0 0 1.18
8 —1 1 0 0.79
9 —1 0 1 0.41

10 1 0 —1 0.54
11 —1 0 —1 0.58
12 —1 —1 0 0.83
13 1 1 0 0.68
14 0 1 —1 0.51
15 0 1 1 0.32
16 0 —1 —1 0.66
17 0 0 0 1.18
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Table 3 Response surface experimental regression

model analysis of variance
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%% 00008 7 00001
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Figure 6 Response surface plots of the rose essential yields affected by extraction pressure,

77’1"'4"v’v‘
l""‘ ‘o
LK

(b)) JEJy 5

NHpEF AIURBAEBIER COERTZ BEAURARAALFEHAR

R A MR AT AT M . AR IR R AL S 1 S 8O e ik
BV 2T BB AT 0I5 CO, 2 B, BURRKS i 15 -4 51
1.198 % #1 1.176 % .

2.3 HBEBHEBEZMER S DT

2 1.3.3 MR 2% PR X 3 A4S 7 M Y 21 BB o 2k AT
b2 153 53 BT 5 SR R TR — K 3k, 15 H BOBORS o vh
5 HE R LAY WA ST A T S A R LR 4,

AT TR] 7= b WL 2T BOHORS W b L S e T T4 R R R M
Ay B T MR R R T
66,67,69 R MR . 3 A7 M 20 B BRI AL A 4E
RAER G A& T IE b — 58 R OR ZBE 5 R
BEE T R RRE CRE TR SRR T &
T3 45 60 it ik B PR PR LA T = 7 LA B AR S
MR BNy S e STk R AR AT, ) — R R
P B3 FE R [ 7= 3RS 3l o R X B 2 S R 4 T
Fe 4 BRI AP PR AR AE B 22 HR 55 B g . X s
25 52T e J2 At 3 0 RS PR B Y OR TR R . R
B 2 T AT BB T & i B e R M R A O
I3 R 18.278 %6 1 21.160 % . 1ty B 355 Y 21 BCBE A6 K I of
G E NI =+ — b (14.538%) , LR N & %
(13.313%) . FFFFE A A K O W BOBL Ik 45 1 BB RS
TSRS b R AR A AR S 2 L R AR
TR AR ) 5 05 A Tt K A W T BT L £ O 1 T
BRF T HB LFETHR AU R 8
FHEAE A G R HEAE LB A3 0k B 5 8 AR A & B3R
B E SR AR B R R RN,

2.4 HBEHHREMLTENE

2.4.1 Y§Fx DPPH B /e ) B E 7 o7 50, AN 5] 7™ i
LT ERTERS Wiy DPPH [ el 5535 BR BE 7 349 BEORT vk 2
B3 T T 32 T SR . 2 BOCEORE h UR BUAR B 0.1 0% B 1
) 10 % i, B WAL BOE AR NS i %t DPPH B i 3% 19 7 &
fiE J1 M 66.95% F FFZE 99.54 %6, B B Ih AR B A H 1 %

it e,
0 96%9
'///1,.,{1/0,:’

0%

() LIE 5]

extraction temperature and extraction time

179



F % B | DEVELOPMENT &. APPLICATION

*z 4

TEHRREBHERERS RENIELE

B 25T H | 2023 £ 3 A | RaSHM

Table 4 Comparison of volatile components and relative contents of essential oils

from three varieties of Dianhong rose

1 B4 1t A i/ % i) A/ %
[&] /min fe st B s %7 || Al/min fear i (AL mhsg &7
2.823 SR 0.022  0.009  0.014 | 14.654 p-P554% 0.058  0.099  0.110
4,009 O 0.015  0.019  0.009 || 14.782 p-Mi&EH 0.031  0.034  0.113
1.877 R 0.019  0.017  0.014 | 14.909 H & T &Ml 0.846  0.768  1.448
5.090 IEC 0.085  0.044  0.062 || 15.462 Bt ¥ 0.525  0.837  0.389
5.678  BEfE 0.097  0.056  0.048 | 16.154 o F1T%s 0.448  0.767  0.392
6.349  a-JRM 0.639  0.631  0.785 | 16.864 + Tk 0.657  0.804 —
6.458 AR 3.293  4.017  2.614 | 16.985 o FEHE 0.153  0.179  0.263
6.745  fulE 0.031  0.066  0.048 | 17.129 KM FHFn#&E-D 0.297 — 0.391
6.955  BEME 0.017  0.008 — 17.253 e - 0.087  0.208
7213 KENE-p-IR M 0.166  0.435  0.136 | 17.335 o-fi#MH 0.146  0.094  0.202
7.353  HEEME 0.442  0.794  0.446 || 17.622 + & 0.077  0.164  0.196
7.564 XA 0.016  0.018  0.033 | 18.179 3 -# 6 ALl 0.222  0.250  0.068
7.945  y-HA IR 0.036  0.087  0.022 || 18.922 ki 0.146  0.173  0.068
8.095  ARSFINELHIK 0.018  0.087 — 19.426  fy A 0.077  0.068  0.080
8.152  3-EJa — 0.019  0.024 | 19.506 +t%4 — — 0.208
8.191  DL-¥r##s 0.346  0.250 — 19.624  FWRIE T g 1.895  0.836  1.307
8.253  HEHfE 0.554  0.867  0.634 || 20.151 B~z fi¥ 1.814  0.944  0.980
8.466 B 0.067  0.085  0.095 | 20.205  o-HMFE 1.888  1.268  1.350
8.745 -l I I 0.052  0.173  0.040 | 20.356 E+-LkE 1.827  3.590  1.896
9.347  3-HFE-6-(1-FIZEW 23)-  0.058  0.041  0.038 || 21.057 ¥:JEB: 5.086  5.482  4.382
2-F O f-1-F 21.057  E+ ke — — 0.318
9.535  J5REEE 2.884 2,901  3.758 || 22.245 T JUI 0.735  0.872  1.006
9.596 T 0.077  0.196  0.173 | 23.044  iF T Juke 5.827  6.734  5.032
9.734  JSIEEERAY 0.380  0.497 — 23.527 E_+— 10.681 14.538  8.408
9.831 KW 6.692  6.718  8.129 | 23.962 KRR 0.077  0.033  0.069
10.052  Br¥jifk 0.059  0.096  0.113 | 24.156  %%fi% £ 1 4.956  5.580  4.391
10.401  FER 0.017  0.029  0.034 | 25.230 IEZ%FR-B-H LTk 1.003  0.889  1.655
10.505  FEEmE 0.059  0.080  0.059 | 26.150 —= J:ﬁ‘; 0.750  0.844  0.209
10.768 WK T 0.146  0.067  0.129 |[ 26.351 FE_+= 7.006  7.512  5.704
11,143 A s s 0.166  0.336  0.197 || 26.538 Tﬁgﬁn[gﬂ — — 0.068
11,413 FaimimsE 0.757  0.507  0.769 | 27.056 Wil ZTE 0.044  0.009  0.075
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