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Abstract: Objective

extracted from buried wood of Cypressus funebris under different system pressure conditions, so as to provide a certain research basis

To study the differences in extraction rate, composition, content and antioxidant capacity of essential oil

for the application and development of buried wood of C. funebris. Methods Firstly, the differences of the extraction rate, physical
properties and extraction kinetics of essential oil extracted from buried wood of C. funebris were investigated by steam distillation
under different pressure. And then the chemical constituents of the essential oil were identified by gas chromatography-mass
spectrometry (GC-MS). Finally, the antioxidant activity of the essential oil was analyzed by the removal of DPPH-, -OH and the
determination of total reducing power. Results The extraction rate (3.63 + 0.03)% of buried wood of C. funebris essential oil by
steam distillation was the highest when the system pressure was 50 kPa. The content of cedrol in the extracted essential oil increased
with the increase of system pressure, while the contents of a-cedrene, B-cedrene, cis-thujopsene, y-muurolene and other main
components in decompression extracted essential oil were higher than those under atmospheric pressure. There was no significant
difference in the species of the essential oil components extracted at the first five hours under atmospheric pressure, but species of the
essential oils changed at the later stage of extraction. The scavenging ability of DPPH-, -OH and total reducing power of buried wood
of C. funebris essential oil extracted by decompression were better than those extracted by atmospheric pressure. Conclusion The
decompression extraction increased the extraction rate and antioxidant capacity of essential oil, and higher yield of essential oil could
be obtained in a shorter time.

Key words: buried wood of Cypressus funebris; essential oils; systematic pressure control; GC-MS analysis; chemical composition;

antioxidant activities; a-cedrene; -cedrene; cis-thujopsene; y-muurolene; steam distillation method
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Table 1 Effect of pressure on extraction yield of essential oil

from buried wood of C. funebris

RYESikPa B/ % | RGETI/KPa  BilE%
30 3.1040.07 70 3.1540.10
40 3.3740.06 80 2.5240.05
50 3.6310.03 Ik 2.3740.07
60 3.314+0.04
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Fig. 1 Essential oil of buried wood of C. funebris obtained under different pressures
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Table 2 Parameters of extraction kinetics model of buried wood of C. funebris affected by extraction process
B e a k Vi R
S B I A R E
Vi=a—eV k) JE (50 kPa) 12.044 0.140 2.675 2.432 0.996 2
Wk 11.370 0.119 2.350 2.403 0.998 8

5 PRI RE A Ak ) o R R T A A O R
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Fig. 3 Total ion flow diagram of essential oil extracted from

30kPa |

buried wood of C. funebris by steam distillation under
different system pressures
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Table 3 Main components and relative contents of essential oil from buried wood of C. funebris obtained by steam distillation

under different system pressures

FHX & /%

J#5  tr/min 4R TR
30kPa 40kPa 50kPa 60kPa 70kPa 80kPa )k
1 8443 #E CioH150 119  1.03 108 153 159 092 123
2 9433 1-HE IR CHE CoHi150 122 1.03 120 - - - -
3 9435 2-(34-TiR-A-HEINCHE)AFE-2-BE  CioHisBrO  — - - 1.66 168 152 -
4 9436 AL C10H200 - - - - - - 2.06
510205 Jefik CioH150 277 247 268 352 378 231 291
6 11.120 (H)-PhiHi CioHis - - - 6.97 - 500 -
7 11129 o-FAihEE CioH150 565 519 568 - 7.83 - 6.22
8 18.574 di-epi-o-HAARNi-(I) CisHa4 1.10 0.8 079 084 077 061 053
9 18942 B-MiFFKE CisHa4 1.66 128 1.14 126 104 087 080
10 19.902 a-HiIAHS CisHzs 2941 2561 23.00 2349 2421 1877 16.46
11 20.285 B-MIAME CisHa4 626 538 480 498 487 394 348
12 20.845 P0G CisHas 556 479 416 417 407  3.18 2.87
13 23.581 y-IKX 5 CisHa4 1.65 142 121 127 113 101 084
14 25.026 (H)-o-KMHJRME CisHa4 158 149 065 125 118 104 -
15 25.194 o-A<2 i CisHas 076 073 060 062 057 053 042
16 25449 (H)-AEMATHME CisHa 090 095 076 074 073 069 0.60
17 26.007 2,6-—H#-24,6-E=4 CioHis - 1.62 136 - - - -
18 26.009 3-F%L-5-ZK50K ) CoH120 - - - - - - 0.89
19 26.009 2-F%k-4-2 50K CoH120 - - - - - .09 -
20 26011 2,6-—H#-246-E=H CioHis 1.92 - - - - - -
21 26011 B #EE CioHis - - - - 1.29 - -
22 26.012 3-(1-H 23K CoH120 - - - 1.43 - - -
23 26.847 (-)-B-HAnkE CisHos - - - - 1.49 - -
24 26.853 J-AR=3H-3,5 ZH CisHas - - - - - 136 -
25 26.854 A-FERMGE CisHod 217 194 169 173 - - 1.06
26 28816 B-MiEM CisHas 052 069 078 0.74 - 0.99  1.09
27 30337 P-#i%ZyiE CisHos - - - 0.29 - - -
28 33.005 MAAKHEE CisH260 2272 29.09 3098 27.10 30.02 34.09 35.00
29 36.044 PB-DHkE CisHas 290 428 499 421 444 688 .14
30 37.164 y-ARZETHE CisHa4 - - 0.72 0.6l - - 1.00
31 37172 T-HAAEE Ci5H260 - - - - - 093 -
32 37701 BTN CisHas 112 169 213 172 165 3.04 3.08
33 38.040 oM CisHas 118 178 237 192 178 334 3.40
34 38422y CisHas - - 0.56  0.44 - 0.81  0.87
35 40.100 FHE CisHod - - - - - - 0.62
Mt 9224 9335 9333 9249 9412 9292 92.57

DPPH-&FRAE ), HEBEEFES R RERERRC, X AT En, FEI0HIK A (half inhibitory concentration,
DPPH- {)iERRAE S 1G58 . E, E7EER DPPH- LRIERBL  ICso) 4370 84.99 pL/mL(E,) A1 105.37 pL/mL(Ep) .
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Fig. 4 GC-MS total ion chromatogram of En at different

time periods

342 JEF-OH G 1illE  Ha0. 5 W T M
A HC-OH, NIAKBIR G A Rt & (2,3-—5%
FIRHR), ZAAYLE 510 nm P KA HORIRIR
g, H A{H5-OH MEMRIE . mHEA N A B
TERRFIN, B BRIK R >, 4 B3N, R
PR, HR BRI RN HPT A RE )R .
HHE 6 nT%1, ARARGIIAKS HEA —EH-OH
TERRAEST, ELBEEFE R ER RGN, XF-OH )
TBEFREE IR, 1Cso 43778 1043 pL/mL (E,) Al
180.64 uL/mL (Ey), E,X}-OH HIiEFREESIE En 1
17 54
343 SBIBJFEFME BRI JE I g 2 R AR AT

F 4 BETARZEENE EnFEERSRENEE

Table 4 Main components and its relative content of Ex obtained at different distillation time under normal pressure

FHX 2 8/ %
7%  tr/min I Pt
lh 2h 3h 4h 5h 6h 7h 8h
1 7.677 2,4-" LK CioH12 - - - - 070 - 0.60 033
2 7.682  1,3,3-=HIE- T [2.2.1]5-2-Ff CioH160 0.17 046 059 061 — 083 - -
3 8.443 g CioH150 174 273 2.61 149 098 137 073 046
4 9.442  o-FATHEE CioH150 - - - 252 222 270 - -
5 9.447 A JEME I CioHis - - - - - - 221 177
6 9.449  JziR-2-(4-FFHI O TR R CioH200 - - 384 - - - - -
7 9.480 2-(34-"iR-4-HEEI )N KE-2-BE CioHisBrO  2.82 3.70 - - - - - -
8 10901 FIEM C1oH150 0.60 088 072 042 032 039 - -
9 10205 Je C1oH150 427 507 504 329 238 326 197 136
10 11129  o-fAJHEE C1oHi30 802 9.16 974 757 637 859 7.02 590
11 11392 s Sl CioHis 045 065 074 081 - 1.07 131 130
12 15101 3-HEKZE CoH120 044 059 060 041 035 042 028 —
13 18344 o-fAKM CisHoa 0.52 034 021 013 012 - - -
14 18576  di-epi-a-FAARME-(T) CisHoa 0.64 041 026 016 0.14 - - -
15 18942 B-BiF/hi CisHa4 1.03 067 043 029 028 - - -
16 19.886  a-HIAME CisHas 1404 894 800 6.08 570 670 697 7.54
17 20281 B-#AAM CisHas 334 214 1.65 120 1.14 128 133 146
18 20.840 VUMM CisHoa 289 182 136 091 0.79 0.89 0.83 0.89
19 23.584 - K= CisHa4 1.07 066 046 030 - - - -
20 23.841 oKV CisHa4 0.60 036 022 - - - - -
21 24.104 G CisHa 056 034 023 - 015 - - -
22 24773 EASTUIAFME CisHoq 053 - — - — - — -
23 25.042  (H)-o-KMIRKE CisHos 101 065 061 050 056 — - -
24 25199  o-AK I CisHoa 0.52 033 027 020 022 - - -
25 25440 (H)-FEMIFAE CisHaz 0.64 045 048 045 049 - - -
26 26.021 3-(1-F ZF) KW CoH120 1.12 066 053 036 021 - - -
27 26.854  A-FLRANGE CisHa4 1.46 087 0.65 040 038 - - -
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\ FHX & /%
J#5  tr/min LIBE4 731
lh  2h 3h 4h 5h 6h 7h 8h
28  28.837 PB-MiFENE CisHas 1.09 139 142 173 178 157 147 149
29 30522 B-EIRZE CisHa 051 0.69 055 062 069 — - -
30 33295 MIKEE CisHxO 2599 27.07 3199 37.04 34.82 42,61 44.05 43.27
31 33.568 B-MERME CisHa - - - 039 - - - -
32 33935 o-MAARKE CisHaa 059 072 1.16 140 140 079 0.84 0.8
33 34477 (+H)-a-IRME Ci4H20; 092 096 094 1.15 127 0.77 083 091
34 35763 (D)-o-MiFEMI CisHo4 - - 047 059 - - - -
35 35774 RIAHME CisHaa - - - - 057 - - -
36 36119 B-ThHks CisHas 519 6.07 694 930 1006 10.71 12.84 13.73
37 37213 T-HAAEE CisHxO  1.03 121 114 142 1.61 130 151 1.63
38 37.991 EHEME CisHas 269 316 351 475 500 495 583 6.18
39 38116 o-fE TN CisHas 275 325 358 485 517 543 652 688
40 38426 y-AK LM CisHas 080 093 097 130 143 133 159 178
41  38.868 6-FFL-6-[3-FHL-3-(1-HILZMmIL)- CisH4O 047 059 065 080 093 — - -
1-FR T 45~ 1 - F 2k ) -2- P
42 40.100 FHHIE CisHas 064 078 078 088 121 095 - 1.11
43 40527 y-FHIAE CisHas - 044 - - 062 — - -
44 41983 B-#HE N CisHas 034 041 037 046 051 — - -
45 42,196 (-)-a-FIAHE CisHas 034 049 040 056 063 — - -
46 43.858 AN CisHos 023 012 - 043 052 - - -
47 62468 JHAAME CaoH32 041 047 041 031 033 - - -
48 63255 HERIE C20H302 045 - 051 050 054 028 - 0.23
49 63259 JHAAME Ca0H32 - 052 - - - - - -
50  63.880 8-FHIEE#R[2.1.2.4] 4% Ci2His - - - 046 - 0.50 - 0.53
51 63.882  (+)-15-ULiHi Ca0Hz2 071 075 042 - .05 - - -
Mt 93.63 91.90 9545 97.04 93.64 98.69 98.73 99.56
09 b (50 BA IR, PR EREAEE Fe3E R Fe?t,
0] — B N JE R F AL B4R 22 FeCls B, FAEEt AR {0
R A L PTiE &), IXFh i ATiE fE K
£ 700 nm ALH B K, A (RS, BLVIRE IS
= SR e k. AR 7 FrR, MR FIUTACK, i
gao— IRRE ST SR EE REMEA G, REWREME, )5
. R Juitins, H E,iEEREEJI5RT Ene
o] 4 Tig
ASpIG e IR, VED $2 U L 2R e R4
T T - o JE /7 50 kPa HIFRHUE (3.6310.03) %Jieh. HEHL

JRE T/ (WL-mL )

5 HHAKFAIANEHAE DPPH- BB FRAE
Fig. 5 DPPH- radical scavenging rate of essential oil from

buried wood of C. funebris
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Fig.6 Hydroxyl radical scavenging rate of essential oil from

buried wood of C. funebris
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Fig. 7 Reducing power of essential oil from buried wood of
C. funebris
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