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Abstract: Using Sarcodon aspratus as the raw-material, supercritical carbon dioxide (SC-CO,) extraction method was employed to extract

the essential oil in Sarcodon as| Based on the single factor experiment, the CO, flow rate was set at 25 kg/h, the particle sizes-mash was

40 meshes and material. mass was 800 e mathematical model was established by the response surface methodology (RSM) to determine the
optimal process c‘itions. The extraction pressure, temperature and time were used as the Box-Behnken design variables. The response rate of
the extract of Sarcodon aspratus oil.was the response value. The results showed that the extraction yield of Sarcodon aspratus oil was 4.18 +
0.46% when. the extraction pressure was 33 MPa, extraction temperature was 55°C and extraction time was 145 min, which was close to the
theoretical“value (4.23%). Moreover, gas chromatography coupled to mass spectrometry (GC-MS) analysis was carried out to analyze the
volatile components of the essential oil of Sarcodon aspratus. The qualitative analysis was confirmed by manual analysis and the National
Institute of Standards and Technology (NIST) library. A total of 77 kinds of volatile compounds and the peak were detected. The area normalized

method was used to calculate the relative percentage of each compound. The compound content accounted for 68.868% of the total area, of
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which the main components were acids (28.09%), aldehydes (18.77%), oxygen heterocyclic ring (5.13%), hydrocarbons (4.90%), phenols
(4.37%), alcohol (4.02%), ketones (3.61%), etc. 2-methyl-hexanoic acid (19.46 = 0.81%) and benzaldehyde (6.86 + 0.17%) were comparatively

rich in the essential oil of Sarcodon aspratus.

Key words: Sarcodon aspratus; essential oil; supercritical fluid extraction; response surface methodology (RSM); analysis of volatile

component
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Fig.1 Effects of one-time material mass on the extraction yield
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Fig.2 Effects of particle size on the extraction yield of the

essential oil of Sarcodon aspratus
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2.1.5 TN FIRAT )R E b BRI 0
"R

S OAEEmEE AR e ] P 4 R

i "

IR %

120 150
LN 8] / min
SZEERIS RSN
Fig.5 Effects of €xtraction time on th

ield of the essential oil of
Sarcodon aspratus
%ﬁ AN 3 R W I R M
LAt B AR ARAS RV BB 800 g, Bk
J¥ 40 Hy ABUE 7 30 MPa, ZBUREE 55 °C, Bk
718 MPa, 73R 25 'C, CO, M EMR-EFE 25 kg/h
FeAi. ZEBUNTEA 150 min, £FFE 30 min 50—k 2
By WS aTRAE H, BEER ARG N, JRE Bk,
TS AEEAS R S R 2 EA DG AESG N, 1 ERA B[R]
W EIZERFEAE 60 min J5RHTFREEBEE. £ 90
min PAPY, FEERMZENSREEEM, £ 120 min
IF, AT (] N ZE IS 2R RS, UiBH 90% )i IR
WA SR, ARG SR B, HEE AU AT
K, BEIFREHEETEMR, X HTEHER

SV AL AR R, HLiE U RERE I BG A
% CO, WIHFE, 25675 FEAHU [A]1EFE 90~150 min
HNH -

22 Wb d T R R RO Z

eSS I N v R O | IV L A
Box-Behnken iRIGE17 1501, BIEFEAHUL ). 2L
WAL U VRN RIS ER AT, R R
AEHUAS AR O RAE, Wi ST AT R R ST LA 1

* 1 MR E RSk

Table 1 Uncoded and coded independent variables used in

RSM design
@evels

Symbol A ’
Factor levels
X, 25 30 35
X, Temperature/C 50 55 60
X3 Time/min 90 120 150

MR FLLR 2R 18R 45 3R, #2537 Box-Behnken Design
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AT =R =P BT s, I as R IR 2.
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Table 2 Experimental points of the Box-Behnken design and

the experimental data

w7

Experiment Pressure Temperature Time Yield
number X/MPa X,/C X3/min Y/%
1 30 60 90 4.01
2 30 55 120 4.18
3 30 50 90 344
4 30 60 150 3.9
5 35 60 120 3.84
6 35 55 90 3.87
7 25 55 90 3.32
8 35 50 120 3.39
9 30 50 150 3.87
10 25 55 150 3.7
11 30 55 120 3.94
12 35 55 150 4.13
13 30 55 120 4.12
14 30 55 120 4.05
15 30 55 120 42
16 25 60 120 3.11
17 25 50 120 3.23
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Table 3 Variance analysis of regression model of the yield of the essential oil of Sarcodon aspratus
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Table 5 Volatile compounds of essential oil of Sarcodon

A% £ 0 14)/min feb 4 45 %
1 4315 FHE 2 RESLAREL | 856
2 15.503 Bl St 3 922
3 16.932 THER 0.378+0.015 958
4 17.776 2-Fgh T 19.456+0.809 782
BE (107) 5 19.46 LB 0.218+0.080 917
6 20.056 IR AT B \ 0.116+0.042 801
7 20.878 TE 2.781+0.250 972
8 21.107 N-3-F T R Ttk 0.344+0.027 915
9 23.654 F ik 0.248+0.030 907
10 29.064 e 2-FK T AR LB 0.190+0.010 946
it 28.09
11 1.949 LR 0.115+0.071 984
12 3.268 [ oawpTE 0.347+0.034 889
13 3.312 3-FA-TEA 0.793+0.068 966
14 4.053 R EE 0.238+0.019 944
15 < 4.909 3-F M- A4 R B 0.238+0.015 749
16 5.532 S 2.072+0.254 961
17 7.287 )3 0.250+0.021 920
. \ 18 9.348 IEFEE 0.43£0.023 968
ﬁz( : 19 10.072 (B)-2- B Mt 1.800+0.198 831
y 20 11.632 EH 1.914+0.278 937
21 14.021 R 0.385+0.029 913
22 14.491 S 6.856=0.173 912
23 17.292 E-2-R M 1.800+0.198 809
24 19.882 4-(1-FHRTH)- K FEr 0.173+0.013 960
25 23.159 1% B R AR B eA-2- LR 0.141£0.059 921
26 24753 2-FHA- R T B 1.213+0.120 855
it 1877
27 2.983 2,4- =W R 1N 0.413+0.066 926
BE (124) 28 4.368 3,5-=Fh-Fix 0.705+0.089 876
TR
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BER
29 5.076 3,7- =W -1 0.129+0.024 807
30 6.7 4-TES-FHE, 0.154+0.021 870
31 7.006 3-FAE+—% 0.123+0.011 880
32 7.613 + =5 0.524+0.048 959
33 7.787 + i 0.1110.001 867
34 9.201 1,2,4-Z F K 0.315+0.027 9356
35 11.079 3-FA-+ =k 0.1310.082 868
36 11.829 +0% 0.595+0.053 903
37 12.426 2,4-=(1,1-=F 4 30 8 1.42+0.022 863
38 19.169 A 0.276+0.037 964
) 2it:.4:90
39 21.028 2-9 ALK E 0.8730.06 36
40 22328 WA B 963
41 22.882 2-9 3K ) 036 900
4 2322 4-THR2-FEERE L 707090413 834
Bk (9FF) 43 23.773 2,3- =¥ 3K -REy 0.656+0.033 855
44 23.863 3-FA-RKEy 0.582+0.016 969
45 24.841 -LBEREy 0:118+0.015 844
46 25.61 2- A1 3 - Ry 0.139+0.079 809
47 26.468 2-F (1-F )R 0.173+0.020 919
N 437
48 2.654 XA = AR 0.117+0.005 933
49 4.137 N IR 0.327+0.031 938
50 4227 E2-FHIRA LK 0.113+0.008 868
51 6.498 WIS A AR 1.481+0.166 981
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