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Abstract In order to explore the differences of volatile components among tissues, individual plants and
different sections of timber, the volatile components in leaves, bark and xylem of Cinnamomum chekiangense
were extracted and identified. Samples were collected according to the representative principle, and the volatile
components were analyzed through the solid phase microextraction-gas chromatography-mass spectrometry
combined with computer automatic search assisted manual analysis. The relative content was determined by peak
area normalization method. A total of 134 main volatile components were detected in 3 tissues of 7-year-old C.
chekiangense. Among them, there were 83 species of bark and 40 unique components. Leaves were contained 77
substances including 38 unique substances. Xylem was contained 45 componets 9 unique components. According
to the analysis of component types, the volatile components include 9 categories such as olefins, alkanes, alcohols
and esters. Relative content analysis showed that olefins were the main volatile components, and the number and

relative content of components were remarkable higher than the others. Through further analysis, it was found that
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there were significant differences in the volatile components among individuals of 7-year-old C. chekiangense,

and the actual growth time of 24-year-old C.chekiangene timber also had a distinct influence on the species and

relative content of volatile organic compounds in xylem. There were obvious similarities and differences in the

types and composition of volatile components among different tissues, individual plants, and sections of the

timber.Main functional components and relative contents were evidently different.

Key words volatile organic compounds; solid phase microextraction; gas chromatography-mass

spectrometry; Cinnamomum chekiangense
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Fig. 1 The volatile organic compounds Total lon Chromatography of three tissues from C. chekiangense
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Tab. 1 Category of volatile components in three tissues from 7-year—old C. chekiangense

. MR R Ay TR AR RPEH 5T AT R AL 57
ﬂé A %%73] Volatile components in leaves Volatile components in barks Volatile components in xylems
ompoun - - - - —
category $H AL /% B I /% B I /%
Amount Relative content Amount Relative content Amount Relative content
J#ke2& Olefins 43 68.53 39 84.16 30 86.68
Jiele2& Alkanes 3 0.88 9 3.00 1 0.63
fi52s Alcohols 15 7.42 7 0.79 4 1.83
52 Esters 6 3.02 14 2.51 1 0.07
JZ25 Aldehydes 6 16.31 1 0.11 2 0.32
M2 Ketones 1 0.23 1 0.03 1 0.41
Z%2% Naphthalenes 1 0.87 3 0.92 3 5.70
K2 Benzenes — — 2 0.33 1 0.06
HAh Others 2 0.28 7 1.08 2 1.85
411 Total 77 97.53 83 92.93 45 97.55

T — REMEZYR .

Note: The substance is not detected.
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Fig. 2 Comparison between the individual of main volatile components of three tissues from C. chekiangense
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Tab. 3 The volatile components of xylem in different growth time from C. chekiangense ( Mean + SE )

FHXT 5 H: /%Relative content

ESTI A Gkl feirm
Category No. . Component 1~8 4F: 9~16 4 17~24 4§
index 1~8 years 9~16 years 17~24 years
Al 912 (IR)-(H)- - JEM  1R- Pinene — 0.77 + 0.40 —
A2 920 #ekis  Camphene 0.25+0.06 — —
I\iﬁfﬁfpﬁi A3 931 760 - B - KM (-)- B -pinene —  051%009 « —
Olefins A4 935 B-JkKs B -Pinene 0.68+0.18 — —
A5 981 v - FAW -y -Terpinene 0.18 £0.05 — —
A6 1028 Fifki (% )-Camphor — 247+230 1.07+0.49
Bl 1372 3 - MifFIA  § -clemene 0.73+0.01 0.53+0.09 0.37+0.03
B2 1377 (-)- « - BEE iR (-)- o -Cubebene 12.82+6.67 0.87+0.36 2.11+1.87
B3 1385 (H)- R ETEH  (H)-Cyclosativene 1.64+0.46 2.14+023 2.02+0.72
B4 1387 A<M Ylangene 9.31+2.06 12.99 +2.55 12.91 + 1.06
B5 1391 a- i o -Copaene 11.84+3.3812.30+4.81 5.38+2.16
B6 1398 B-HifFi B -elemene 5.93+0.82 647+1.18 7.16+4.76
B7 1402 HeyB i B -cubebene 3.59+£2.58 0.17+0.04 0.39+0.26
B8 1409 o - HFFER o -bergamotene — 0.61 £0.35 —
B9 1411 (-)-a-HZE (-)- a -gurjunene 0.59+0.27 0.67+0.26 0.92+0.58
BI0 1413 B- 114 B -Caryophyllene 3.60+1.99 1.08+0.07 —
Bll 1422 a- BAIAK  a-Guaiene 0.48+0.19 0.51+0.09 0.36=0.04
BI2 1426 LhyngRIE  (-)-Aristolene 276 +0.43 2.04+037 1.48+0.29
fErEXR 13 1429 v- MMy -Elemene 062+028  — —
Sesquiterpene
Olenfins B14 1431 o- #E% o -Caryophyllene 1.10£0.66 0.93+0.74 —
BI5 1434 WM (-)-Alloaromadendrene 0.25+0.08 0.26+0.02 0.18 +0.04
Bl6 1439 (H)- W (+)-ledene 0.24+0.13 — —
Bl17 1442 v- PR vy -selinene — 235+0.17 1.67+1.56
BI8 1443 v - Ay -muurolene 3.14=1.75 437+1.07 3.20=0.93
B19 1449 - MR B -selinene 3.01+1.14 528141 6.57+527
B20 1450 a- Fr /i a-selinene 3.67+1.63 5.83+0.36 4.48+3.00
B21 1462 (H)-v- =M (+)- v -gurjunene 1.75+0.31 2.30+1.30 —
B22 1463 (H)-v - HAME (- v -Cadinene 525+1.53 6.52+1.09 6.06=+1.21
B23 1466 S - FEFAME  (+)- © -cadinene 8.75+2.16 11.83 £2.17 11.46 = 1.15
B24 1472 1,4- #¥A— M5  1,4-Cadinadiene 0.89=0.11 0.55+0.11 0.48+0.10
B25 1489 WE SR isolongifolene epoxide 0.56 +0.08 — —
B26 1492 fif%  Caryophyllene oxide 0.46+0.20 0.74+0.40 0.27+0.16
fis s ka2
Sesquiterpene  Cl 1504 8,14- A SAARSE  Cedranoxide, 8,14- 0.26+0.13 — —
Alkanes
e DI 967 Fieh-mlE  1,8-cineole 5.81+2.96 4.08+3.80 1.04+0.22
Monoterpene D2 1042 (-)-4- i EE  (-)-Terpinen-4-ol 0.92 +0.37 — —
Aleohols 346 - MAIMEE  «-terpineol 091+035  — —
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1~8 4F: 9~16 4F 17~24 4F
1~8 years 9~16 years 17~24 years

N R e El 14
fkmEs 6
Sesquiterpene  E2 1488
Alcohols E3 1525
[E25 Aldehydes F1 1455

fii2 Ketones Gl 1385

Fes
()- EEE

H1 1454
(ERE N
Sesquiterpene
Naphthalenes 12 1469

SAEATZEE  (+)-Viridiflorol —
palustrol — —
o -muurolol
+-PUkElE  Tetradecanal
B- %24 B -lonone —
1,2,4a,5,6,8a- 7R -4,7- ZHIHE -1-(1- BHAEZ 48 ) 2%
o -muurolene
(4aR,8aR)-2- SFIF L -4A,8- —H
e 1,2,3,44A,5,6,8A- /\NA 2

0.33+£0.05 0.55+0.08
0.17+0.02
0.74+£0.39 0.68+0.22 0.64 +0.30
0.73+£0.38 0.57+0.29 —
0.49£0.28 —

291+135 416+0.70 3.59+0.48

0.70+£0.54 1.29+0.49 0.84 +0.21

selina-3,7(11)-diene

&%
Naphthalenes 1 1369

FHipy
Others J1 1438

12- 4 -1,5,8- =HIHLZE
Naphthalene, 1,2-dihydro-1,5,8-trimethyl-

2,5- TRUT Bk -1,4- IR
2,5-di-tert-Butyl-1,4-benzoquinone

0.30+£0.07 0.23+0.03 0.24 +0.07

0.82+0.36 — 0.64 +0.41

T — RAIMEZ R,
Note: The substance is not detected.
Z3 R Z1 Bk o - FATEE R B - 41
I ART A RIS 10% LA L, 2T Z3 Bk,
72 BRRN KA R ; Z3 PR o - Fr PR &
H 11.78%, Z HkkHI R 0%, AKF#E T, z1. 22
FRRIG o - i B KT 30%, Z3 FARRAVA 2 —
s 8- FEAMGTE Z3 HLkk A S 2R Z1
Z2 AR o - BTG IUE Z1 SRR AR T
R E
2.3 HNLEREE KR ENARRBELER S =R
WV LARAE S SR K 28 A, ML R
FW, AMEGMFFFR, AMUsEFE R, [F
BRI . B Rk P R A &
VLA AR M BEUR, A58 16 5 24 48 A W VAR AT
PR, B2y 18 em B, SRRMAERK M, #%
WL PRI AE ISR, F T B B ARHE T 13k 1~8
EB . 9~16 B 1724 4R By, 9T R[] X Be A
A B SEBRA A B A A M2 A 52 . DA 24 4
A W VTR A 5 35 Hh S 45 Bl 5 R PR Rl oy (3%
3), H 1~84EEAT 37 F, A 9 Fh; 9~16 4FBL
3470, A 45N 1724 4EB28 B, A 1P
M2 EokE, 3 A IXBOR R S2brAE K
B[] A R B B LU e Rk 5o £, HA
P, DR S ok, FEE LA
gy (AHXT S > 5%) £ TR, AKX E
A A TR I A RREE 2 20 A 5 i, A3l Ak =
M. o I EVE . B-MEEM . v - FEAMERD S - L

Wi, ZREILE, ISERFEERSEEH (-
o - BEEIE (12.82% ) FIAZHJHEE (5.81% );
9~16 B E A o- T T (5.83%) F B - B
(5.25%); 17~24 "FBbads B - BMME (6.57% ).
DCRERRAE A A0 22 5%, WA — R s
F] X B A B FH g o AS TR A vk AR AR = 1 Y
TE A BUREAEAL P S e KR B RLAL,
SETABE M PR A K IR, TSRS T R 1Y
MM . TE 24 AR Wi AR A S5 S 4 1 21
, K. B-MIFE. B- BMIE. - MG
F1 S - ARG AR X5 2 Bl A SEPR AR B ]
BRI, oM RS EE & T, B
LY A G AWITEAR LR 52 AR,
FEUFIHEE . (-)- o - BEVEBING . o - BV . HEUE
TN B - AT B A X B e D0 Bl 3 A b A K e
[E] A 3 s b, SRR e, O R
YD, URH X ) ST AT BB AR BT A AR
AIEATEARTR PR R, TR ).

3 @St

FI R W VAR A BT R A b, PR AR 4h
JeRAR, SZIEAMEIRE 2, SO i 24
HTE P SRR AR R A PR SR DT T R
R e FL 23 RO RIT 580 Gy 32 R AN ) Ak 22
RUFIAN TR R IR AR . S SO B0 e T i e
P B Bk R A, A B S P3E 31



BT WL 3 P2V AR X BORBHE K M 2H 70 22 S 70 31

Pl Ihitbig BRI T FH R AW H shASARE, K
MEZLEA G N T, FEELEAHSN o
BN (B)- F M (4)-2- BRI A S
A5 RERE A 2B WL, R
H SPME-GC-MS ik X%F 7 4F A= Wiy ikt /. T 12
FUA 5T &8 o 45 A PR Bk A7 b, 20 4%
RYEA LY 134 Fp, Hrp 5z 83 #, w77 1,
AR JTHR 45 F, B2 2 T A7 A Al S A ) B
5%, XARERWTTIARR T AR EEY E S E L
MFE R AN, BAR SR A

FERANE AR R AE P R A AR ) 53 A T A TR
AN, HEWR., S M RB0A — e B,
A 32 Z2 P PR 53 DR 25 11852 W TG A7 A R Gl ST
BT TN RO B i 22 5 B 7 4R
WA SR A UG IR R B o F, HEE
R S S EIANE2ER, 32
A 43 MIEIREIME A (68.53% ). 6 FMilERILA
Y (16.31%) 1 15 PG (7.42% ); T 5
L) 39 a2 b 88 (84.16% ). 9 Fibeia2stb s
Y1 (3.00%) Fl 14 FEREALEY (2.51%) 3
KR FZA 30 Ptk &9 (86.68% ) F13
FZERAED (5.70% ) WIVIAR I A+ 7 1 4%
RN 3 W R E A2 2 T0, AR BRI 5 )
e, I S R IGE AR Hisb &Y, nT it
JE S B XTI SE . AR S B 25 T [ R A
BRI EY, B-AME. o- . BRI
W B - Wi Y W TR A5 L LI gl 2 e
—ETE, a- TTOVEEAPIE . P, PrESE
ER ™5 B - AT RERS B R 05 0T EA R IRk
FEr Tk By FEBUR T, B - MU IE S
JERBAITF A VR . L, W VTR 4 & 1
S HAT B m B2 E, 1T R I IR B2 24 s H
B Rk E— 2T R R

XY R RS, s s, P
B PURSE G R Y SRR i s
gk BRI AT B A pr Ak 3 A ChE R R, R BE
ARG T B R R 2L, I A
WA 25 5 o ARm IR A5 B iR 9T TS . AR
B A XS V& A Larix gmelinii %1 W P45 & 507 6 &
s, RMHESREMMERPZHEEST
KARR, WHERGHSEBAETHC, 2
BOMTARESE 3 ¥k 7 AW TR AGHARESY, AR
W T AT R, e, ARSEE . Wi AER

RAAXEER R G, Wil 3 BRI A7 7E B
5. WS RIRAT 7 FhE KPR AR & i 22
B2, ol B- A, o- d BV B
M. o- FBEE. B- AWK, a- T
d - KA . DAL R TR RUR TR 3=
SRR VERU TR RRR I B 0 25 S, RSN
AL ST R R FEE, AT — 2 0 1 R
YRR, FEATRRE R R I RIFITEIRA
IR

MilE B4 BV BIFSY T A Pinus serotina /N[a]F
W Hnt . K. T I fh2E i o PR, 2521
% I WS TE AN R 0% [1] 2% i Ak 2 1 o3 S AN A 7 i
EMER. TRRE P XA IS A P9 R HE Bet-
ula alnoides B J¢ HATREIMBR I, 45 A P Lo %08
53534, R IAS [ U 1 74 g MEARS A it 4
Rz R, WA SYLIEEIS hE, HBE
BB R, BRI G & R, R
R G W RIS, (HHE AN R i [a] 22
SRR, AU, 24 TR X B
AR S PR AE IR [R], AE2H 3 BRI I
225, AR SEBR AR A ] 2 52 ) i VAR AR T 1Y)
R X SA ARG HYE, E2EH
TR B SO R Y . WiTAR 1~8
HEBCSEE ST 37 R R L A, 9~16 4B 34
Fft, 17~24 FFEBAN 28 P BEE A A K I R] 1 38
K, R EE R R, EREEA
SIBWRL, WMy - PR R A S I
%, HUTE R W R A R S rh s i s (L
FEAEPELL A & B HA PRt 7, an B - M
TG T B - M A s 1) 5 2t S49 I A A e T 3 i b
PARTE i BUR S =< i 50 VX S | L S
R VAL G YA B ANGEAE 3000, X TTAR
AM B FEA AL T 38R . AW W LAEA
[F)ZH AU AL E) . BpR ] . A () DX B A o ¥ 1] 1) 4%
RNEH G 5 AEX & 2= AT T b, fEH ST
LRSI TF AR L, AT R A8 UE 58 1 8
P TR SR A HRCR

SE 0k

(1] B8 HEBAES & M]. JEat: P EAOl R,
1983: 754-756.



32 MOl 5 35 55 B2 2022 4F 4 55 38 55 2

[2] FESLAE. PG, ATVLAR . WTVLRE AR I A A B R M A RFFTE R I]. AR 5 Talk, 2012, 32(1):
FE[D]. BT Btk Ay 2011, 104-110.

[3] WivTHEY G SR 2 51 2. Wil A AR EE B M1, But: [22] (AEPRCG) wEH. 2EDFRZPCgwM]. b
W TR EOR T RRAE, 1993: 351 a0 NRIA: A, 1996.

[4] WL 2 TS EMES. Wiiies . BLEF1410 25 [23] XBEE, XI5R, (RIS, 5. B -7 I X8 40 O SK -
AR Al ) e A A D B AREOR B SE[T]. #R AR hep-1 TR FI{RZ2 T 52 ma [T]. BRACHR 7%, 2009,
Bl 1989(4): 11-43. 17(11): 2054-2058.

[51 XWLz, ik, IRINE. Rm e i A7 F 24 BRI ST [24] #595 H, tpbete, skER, 55, B -BEF I 005 A i iR i
BLIY. AR 2 B 2543 0F, 2001, 23(1): 7-12. AS549Taxol 4l L X S A2 BT 25 i 52 [C)/ 2013442 [

(6] LWLyt WM, sKkEAE, 5. T RBIE Rl b % B IR 27 AR AR 218 SCER, 2013: 403-405.
gy F AR S ST [I]. MOk 53R EERE, 2020, [25] Adefmim, ke, BURE. o -TEHS 25 30 % 7 1B 58 4
36(6): 88-95. BT Z9WikE, 2015, 3(3): 23-28.

(7] BN, HERE, fTICRE, A5 e i AL B A Aok i AR [26] %%, iRk ZH0E LIS AR GC-MS )
FEAE W A AR I [0]. Mol 5B R, HrlI1. YERIWESE, 2006, 20(3): 256-258.

2019, 35(6): 22-26. [27] PENG W, ZHONG 8. Extraction and determination of

(8] Wfwin, M&x, T4, % BRI R AR S B volatile constituents of wood from Cinnamomum cam-
T B SORR G- T B FH 43 B B R Ao 28 24 B TG 7Y phora by Agilent-GC/MSI[J]. IEEE, 2010(1): 557-560.
SR, P25, 2017, 26(12): 23-26. [28] LIU H, MISHRA AK, HE B, et al. Composition and an-

[9] S R AN TRl 2 R il 32 B o3 25 7 S A S AR tifungal activity of essential oils from Artemisia princeps
KRR PE[D). B At Bl R, 2013. and Cinnamomum camphora[l]. International Pest con-

[10] EJR. WiiLFER S & & 5 40 IR iR K A 4 Z 1 2 trol, 2001, 43(2): 72-74.

SL[D]. UM WA, 2019. [29] ERE, S, 25 R KR SRR RXAR

[11] AKHR, T8, 9850, 55, SFRIRAYI 2R 20 o S & TR RET]. HEM223R, 2018, 53(3): 293-304.

HAFFE]. WIMOERHE, 2018, 39(6): 13-19. [30] R20C, Ref, Weds—. REREHE R M OTSE00). T

[12] AESL, R, W4, &5 RainY 2520 5T kR T]. 4 P, 2011, 31(1): 139-142.

$apesE SRR, 2009, 6(12): 999-1001. [31] Ehfiids. A% bl MAB % K A DL SO 325 0 1 [D).
[13] WANG YY, WANG C, JIANG JH, et al. Effect of VOCs B : WHTARMIE, 2010.

from branch and leaf of Platycladus orientalis and Cin- [32] MCMULLEN MD, BYRNE PF, SNOOK ME, et al.

namomum camphora on human physiology[J]. Urban Quantitative trait loci and metabolic pathways[J]. Pro-

Environment & Urban Ecology, 2010, 23(3): 30-37. ceedings of the National Academy of Sciences, 1998,

[14] EL. PRI REZI S KGRI, T FEE, 95(5): 1996-2000.

2004, 26(6): 770-772. [33] W, TVE, 2552 RV P SO S ER By

[15] Gemm. it £k 70 2R A B 19 0 16 55 4 2 [D]. s iIdE R R[], A2, 2007, 27(6): 2554-2562.

4, 2012. [34] SKERIE, 2004, AR, 55 At Ao R
[16] BOUCHEZ M, BLANCHET D, VANDECASTEELE JP. P S R A3 O B BOR S BT[], PR 4125 5 7 PR A 02
Degradation of policyholder aromatic hydrocarbons by 2017(3): 247-253.
pure strains and by defined strain associations : inhibition [35] A&WNIN, =g, T3 4E M NgE ST S
phenomena and cometabolism [J]. Applied Microbiology SR R F RN R[] EEIRE, 2010, 29(2):
and Biotechnology, 1995(43): 156-164. 221-225.

[17] E3CTT, B, AR 1, 8-FM-ymmE A sT R [1]. [36] MIERS, X6k, B2I0T, 2. WA RS AN [R5 067
i 521, 2007, 9(2): 56-59. AL B FIERE R SE[T]. YLV R, 2016, 44(9):

[18] EHRTEHEIHR (PTRAR) FEs. TER 213-217.

FM]. big: FEERRAEOR IR, 1999. [37] ER =, tpilFse, AN, 55, VORI RO ™ i Al

[19] PEXLAN, MR A, M 400, 55, Fradi LBt ny ik o A 1 B AR PR (], P R AR B R 22441

YA R[], 2R TRE2E, 2018, 34(1): 24-33. 2020(8): 37-44.
[20] FHAEAN. SERCRIR 25 BAE RIS i R IV B 58 2E R [1]. [38] wILhKRE, SETY, TRk, S5 AR LR 2R3 R

HEIEZY, 2012, 24(3): 92-94.
XIET, FRIBVK, BROCHE. B A7k M HAT =)

A 2 R A3 B O R B 43 252 3 [T PR Aol B
2%, 2018, 47(6): 9.



