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(%) EKETEEERBEACH R, FHETERTSE KRB ST E EERR,
S THBER AEERMMEFEERS HRED, BARLCHBRE R 1.794~2.076(w/w) ; K-
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(76.27% ) ZACHIE MM KT E SR OHERE M EFANFE GEDTRESHARAE R
HFER AR RAZ AR W E BB IE RS

XEE MK BW MEEE WMAR
XEHS 1001 -9332(2005)12-2394-05 hESES Q599;578 LEKIRIAE A

Chemical components and antimicrobial activity of essential oils in Cunninghamia lanceolata heartwood. YE
Zhou, LIN Wenxiong, CHEN Wei, YU Xintuo { College of Life Science, Fujian Agricultural and Forestry Uni-
versity, Fuzhou 350002, China).-Chin.]J.Appl. Ecol .,2005,16(12):2394~2398.

In this study, the essential cils in Cunninghamia lanceolata heartwood were water-steam distilled, and their
chemical components were analyzed by column chromatography and GC-MS, with their antimicrobial activity
tested. The results showed that the essential cils content was 1.794~2.076 (w/w), and 47 peaks were separat-
ed. 27 compounds, accounted for 99 % of crude essential oils, were identified. The essential oils had an obvious an-
timicrobial activity against Escherichia coli, Staphylococcus aureus, Bacillus sabtills and Salmonella typhi, and
cedrol, occupying 76.27 % of essential oils, was the major component with antimicrobial activity.
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2K (Cunninghamia lanceolata ) H# @& A,
WK 30 m Ml b, RAEERR M BEF HE.
FEESNA, TESAMERERE KHILUES
H, A REETAREEZWERE R, AR AL
2EBRAME 1/5~1/4. B KRB RKE K.
KIFR SR EE R, XRFHEF R, BiE
AMEEEEHLES ETHEFRE. BERERKE
EAHEESGFRBMESHMEZK, EAKE
19.0x10° hm?, EFRIE 1.6 x 10° m®, &2 EH 1/
6. MRS RER 1/10. KB &= KRB )G, FE1L
Y LR KRR REE RWAREEDRSFA. B,
HTEZARLHE S HERZ R, S FERm
BB AR R RS X m T &6 bn L 72
FETEE R R R AR BER] BT EN
B=E:70) ;g

B 20 HS i, B i i E YRR Ak
¥HR o EYEESEH>TT RKENH
5Y3:7:13,15~18,22,23,27] gk KRS AL 22 BT BB BT
R, o BEEWERZIUART I TR HELH

HEHEW, FERAZERILS10IG1.5] 342 K8
T A D VE YRR TR B, A2 AR il o B R R K ( Ce-
drol) & 12 A ¥ i 90 B0 BU 6. PU B A9 E B R
AP AWM EE 1.24% 8 o kWA EE (a-cadi-
nol), EE R BRMTIHIEES BRELBTEAS
DX, BERHH S, HFME )R ZAE
£, BRI A R X U2 ad i KA AR D R I
FEAERS REMEEHTR, RAEENEX.
ST E AR AR £ DL A BUR, NF
RFEARREN IR AR ZERIFEZFHE
B, LEACPE 2 AR R drE, 08 T ROl AY 3R
B EAEM K ZSMERTHERLENNEED
TEPE DL B A2 O AR I 8 4L 22 B 50, A2 AR RS T 7
M U TR B AW T A R AR 2R
2 ME5FE
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BEEACHBR 8~10 cm K M, I AR 2
WER EARMETHRERRBRBERETEREHE
.

MR o K B ¥F 8 ( Escherichia coli G =) & HEBH
BB B (Staphylococcus aureus G +). B B & (Aspergillus
niger ) FhBL ZE H ¥F B ( Bacillus sabtills) . &% (Mucor) F1 5
VTR E (Salmonella typhi) . HMERXEHFERAFHEE
B s, EEIEfRERH PDASFHRE M EEMHRITH
ERMAHBBRERRRE RN EERMEDHF EEE.
2.2 RIS
221 HARLHEHERENE KREVEHBHEZAL
FHEREERT R, FIIE R A R 5 20V s K B o i e
G, 35 R AR R R B W N2 B
EARUHFE LUK ESEEREEER WELA
W, ALK TRERET A CTRESEA  WEER
HARBHEAREM RESRE KD, AKESEEEE RN
HEWREERY.

222 BEARCHEHEASNE RAZELTHER Aglent
6890N/5973 S 5 B Fi AL (GC/MS) X il B i 43 8 1T 2 -1
- EYLE A T

AR 4 B B € A . HP-5MS, 30 m X 0.25 mm,
0.25 um FEEMEMAETE, #HOBEE 250 C, HERE
90 C (f#%F 2 min) ~240 T (R 5 min) CRARFAHR, 1
min 75 T), B :50:1, K :He, RN 1.2 ml-min~?,
HERREE 1 pl. BEhib R, B RER 0.00103 goml !, ZHE 2B
BE 1015,

RiEFE HEFAELETFHER 70V, EFHERE
230 C, EHLIEE 150 T, HHWEE 30~500 amu.

BHELBSHERRE RASRBEAMUTENLY
NISTO2 # %, B 311 R A A5 1R B S, B0 R
SR ELHFATEEHE R TR R E, S0 iBIEER
H—%, T EEASME S S8, FKFETREETRIE.
2.2.3 BACHBEMMEFENE RAKFT 80P,
AHHFR—ERAZACHE N, MAREBEERS 1%,
5% .20% BRI MEIREE. T AT, BEEKR (d=6
mm) A B B A X BT R P, B R KT R, 6
BHREEEMREEEBRMERETRE, 8L(d=9 an)5
F, SR 3 MEE, S 3 MERILF A, S0P R
PIER/ERT IR, B B 5F (A 37 C .24 h, EH 28 T .48 h).
MEME B KD,

224 EROCHEMBEEMBEKEMICOWNE RAEZ
WEEDL IR AR, B — RI8E R MR
WO RN ISR C AL RIS, IR
EHE, EEFETEHENIKER 2.1.0.5.0.25.0.125,
0.0625 mg ml ! R BN HEE T, FRUSEER, &
BEGER UEER, 5 -HHRESEE 3 ATTRE,
5MEAEEERER) LR ARARTRESEEREIT

MHER, UELBFRERNERESHRENERENE
R B (MIC, the minimum inhibitory concentration), AR ER . TG
B RSN B, 4 S 1S A2 R K M X LR R B MIC
H.
2.2.5 HAOCHBHR WS ERMEEE BEAK
M4 g HECHRIFERE DREBHE(60X2.5 cm), AHIMUED
P ECHERATKZEBIE 8:2(v/v)6:4(v/v), ECRIES
TR CBER R 2K 4:5:1(v/v/v)2:6:2(v/v/v) iR
WA (RS 29 300 ml), N e 3843 B9 A2 AR HE W AL 4, WO BB
BSNMOER. ELEMEHMERS FHTRETRER
BEH ARG RS2 55 SR, 58 R
5% WM, 2.2.3 FRSTMEEHAR.

2.2.6 EALHE B EBISRRITED S ARYERT
PRGSO RMBE EELE BEARLH TS ERI
R AT 4 A2 R AR B R T SR 45 8 LA IE 4R - To K Z Bk (4:
DRSERERITA, XA EHEREBTRETERRTTL
Bk, BRSRKAS (TR 2.2.2) A d %R,
AR B T S RAT B 5 KA R sk
ARi% 2.2.3 AT MEIEE L ERE.

3 SGRESW

3.1 BARLHEBRSRER

M S5 R R, b E BUAT ] 9 T, RO
MIERERERS, 3L ZE BREERERS. F
REFHGTEARLOMHEBMEBRER 1.794 ~
2.076% (W/W) (ZERr TAEH, BMa A2 AL i 1 2
BERWEZRNREFREE AR E R
FHHTAE).

LI ST IS BEN 47 AN EiEE(E 1), %
EHETH 27 MEEY, SEEMEEMN 9% . &
I B R Xot 5 B 2 R LR AL 2R AR e AR 4R T AR
— g W ML T E BB S A : Cedrol, p-
menth-1-en-8-ol, 1-Cyclohexene, 1, 3, 3-trimethly-2-
(1-methylbut-1-en-on-1-ly) . Epicedrol, Thujopsene-13
%, HF Cedrol §HH 5,15 76.269% .

T 155RER Y, peakl18 & HEWEJEAZ AR L4 K H
) E A 0, FEREFT BB YL e, RS
S AN R e E A AH LB R 93, 45 & 6 SR B
AT, AR E L E AR
3.2 FEARRIRE T B30 T VS A R K O v

F2 ARG REY, SAROHRE XK BHITHE .
MEFHRFE EREAHETE. GREDITRENS
VR, SO TR R R MR T P, BE
R MR R E TR SAOH X B E .
EHESHEREMHIER.
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Fig.1 Total ion-current chromatograms of essential cils in the heartwood of C. lanceolata .
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Table 1 Major components and contents of essential oils in the heartwood of C. lanceolata

%5 R 7 B ] &M X & AR
Peak Reservation time  Compounds Relative content Fit
No (min) (%) factor
1 5.475 Bicyelo[2.2.1]heptan-2-0l, 1, 3, 3-trimethyl- 0.304 91
2 6.546 Borneol 0.955 90
3 6.776 3-cyclohexen-1-ol, 4-methyl- 1- (1-methylethyl) 0.065 90
4 7.045 p-menth-1-en-8-ol 5.028 91
S 9.237 Aceticacid, 1, 7, 7-trimethyl-bicyclo[2.2. 1 Jhept-2-yl ester 0.134 95
6 10.737 ( + )-4-Carene 0.687 90
7 11.814 Cyclohexane, 1-ethenyl-1-methyl-2, 4-bis ( 1-methylethenyl)-, [ 1S-(1.alpha., 0.152 91
2.beta., 4.beta.)]
1H-3a, 7-methanoazulene, 2, 3, 4, 7, 8, 8a-hexahydro-3, 6, 8, 8-tetramethyl-,
8 12.352 [3R-(3.alpha. , 3a. beta. , 7. beta. , 8a. alpha. ) ] 2.423 o8
Naphthalene, 1, 2, 3, 4, 4a, 5, 6, 8a-octahydro-7-methyl-4-methylene-1-( 1-
9 12.557 methylethyl)-, (1.alpha., 4a.beta. , 8a. alpha. ) 0.975 89
10 12.794 Thujopsene 0.150 95
11 13.288 1, 6, 10-dodecatriene, 7, 1 1-dimethyl-3-methylene 0.105 93
12 13.954 Benzene, 1-(1, 5-dimethyl-4-hexenyl)-4-methyl 0.145 97
13 14.095 Eudesma-4(14), 11-diene 0.172 92
14 14.307 2-isopropenyl-4a, 8-dimethyl-1, 2, 3, 4, 5, 6, 8-octahydronaphthalene 0.187 87
15 14.563 Benzene, 1-methyl-4-(1, 2, 2-trimethylcyclopentyl) 0.238 86
16 14.698 Phenol, 2, 3, 6-trimethyl 0.176 89
17 16.518 6ttP}{];,lf:rlcziz‘cyclohepten—7-ol, 2,3, 4, 4a, 5, 6, 7, 8-octahydro-1, 1, 4a, 7-tetram- 0.935 91
18 16.806 Cedrol 76.269 93
19 17.075 Epicedrol 1.451 94
20 17.409 Di-epi-. a. -cedrene 0.261 91
21 17.492 Di-epi-. a. -cedrene- (1) 0.167 86
Azulene, 1, 2, 3, 3a, 4, 5, 6, 7-octahydro-1, 4-dimethyl-7-( 1-methylethenyl)-,
2 17.933 [1R-(1. alpha., 3a. beta. , 4. alpha. , 7. beta. ) ]- 1.359 8
23 18.223 alpha. -Santalol 0.353 87
24 18.537 alpha. -Bisabolol 0.786 92
25 20.318 Thujopsene-13 ) 1.774 86
1-naphthalenepropanol, . alpha. -ethenyldecahydro-. alpha., 5, 5, 8a-tetram-
26 26.067 ethyl-2-methylene-, 1S-[ 1. alpha. (S * ), 4a. beta. , 8a.alpha. ] 0.340 o1
27 26.964 1-cyclohexene, 1, 3, 3-trimethly-2-(1-methylbut-1-en-on-1-lv)- 4.293 92

%2 TRAREEZAOCHBHENENH (WHEEEE  mm)

Table 2 Antimicrobial effect of different concenration essentiol oil from the heartwood of C. lanceolata (the diameter of antimicrobial circle;mm)

RO K SREWERY HEFERTYE OGEPIIRE BHE E B
Testing Escherichia Staphylococcus Bacillus Salmonella Aspergillus Mucor
material coli G— aureus G+ sabtills typhi niger

1% %51 1% Essentiol oil 9.12%0.16° 8.37+0.17° 9,05+0.10° 8.14 £0.28" 6.0+0.00° 6.0+0.00°
5% Y& i 5% Essentiol oil 11.90+0.20° 9.8510.18" 11.20 £ 0.40" 9.20%0.10° 6.0+0.00° 6.0+0.00°
20% ¥§ 1 20 % Essentiol oil 15.30+0.33* 13.51%0.20° 13.23+0.21° 11.23%£0.17° 6.00.00° 6.0+0.00*
PiB 4 B Acetone control 6.0+0.00¢ 6.0%0.00° 6.0£0.00° 6.0%0.00° 6.0+0.00° 6.0+0.00%

* FFIHIEZ AR ERLE 0.05 KTEZEREZE The different letter within a column showed significant differences at 0.05 levels. T8 The same

below.

B 3 A0, B2 A OB RS X R B A B B B IR BHEERFE GEDITREN R R BEKRE
WEWEE(MIC)HN 0.5 mg-ml™ 1 X & #H @ H AR (MIC)# 0.25 mg-ml™ L AR LA ST 4 Frfbif
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T 4 2 B o R B TR S
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Table 3 Minimum inhibitory concentration of essentiol oil in heartwood
of C.lanceolata

: Rk
iﬁi bacteria Concentration of essentiol ail(mg-ml %)

21 0.5 0.250.125 0.0625
KIGHFE Escherichia li G - I
SREOTHBE Suphylococcus aureus G + - - - - + +
WEFRNE Bacillus sabeills - - - -
GRS Salmanella typhi R n

- REEK No growth; + BKE/ Less growth,
3.3 AR RS ) S R 4 B R HAM R s A
RO IS 40 B BRI A SRR
F4. S0 ETMAEERERA LB N —BHR
WEMRS. ESMrERS, RAESERIMGE
W RZAEBRAMEIEE, HR 3N ETRHM
WIEERIAAH . 5XTRA L, 708 1 X4 JLRi
R B A ISR T M R R E R R
WL, R AR E SR EEEFT
SEWI . HARESEESTREAEM, £7584545
B I UM R L R L M £ S
.
T4 BROMBBERTSE

Table 4 Separation of essential oil from the heartwood of C. lanceolata

by column chromatography
ML Eluting solvents AR 8 W
Weight  Obtaining

EER: K EE: 2B ZEE(v/v/v) Fraction e

n-hexane!ethyl ether:ethyl acetate rate( %)
1:0:0 I 1.23 30.75
8:2:0 I 2.34 58.50
6:4:0 m 0.12 3.00
4:5:1 N 0.06 1.50
2:6:2 Vv 0.08 2.00

x5 ZRALHEDHESESOEY(HEEERZ: mm)
Table 5 Antimicrobial effect of each fraction of essentiol oil in heart-
wood of C. lanceolata (the diameter of the antimicrobial circle:mm)

BO# KB SEREWHRE HEFREE GRPIIRE

Testing Escherichia  Staphylococcus  Bacillus Salmonella
material colt G- aureus G+ sabtills typhi
SEHL 12.4+0.47°  15.3£0.53%  14.3£0.26> 11.2+0.40°
Fraction I
SEBI 17.6£0.40°  23.5£0.73*  23.210.60° 22.1+0.47°
Fraction I
SEWI 7.040.47°  7.3%0.73%  7.4%0.80° 6.5£0.33¢
Fraction[ll
SEBY 6.0£0.00°  6.0£0.00°  6.0%0.00° 6.0£0.00¢
Fraction[V
SERV 6.5£0.33¢  6.5+0.47%  6.7+0.33%  6.8+0.40°
FractionV
SHIEAKM 12.1£0.53%  13.3£0.73°  12.620.47°  10.210.40°
5% Essenticl ol
HEHE 6.0£0.000  6.0£0.00°  6.0£0.00°  6.0+0.00¢
Acetone control

3.4 EAROMHE BRI &R 852 KR
PR ST ARG & 20 B IR 95 1 Y B
ZWEBRTRE, SAOHE M2 BRI &K

ML SEARRMREHRE R B RBE B,
REEAF, BEAFREHEE; MKRRB TR
7, BIRE L TSR a3 B B AR B8 B T (Rt) 16.806
min 4, & 87N B — 04, 5 AR R R o 1 T A A AL
BN 93 xR, ARXBAHFTHEEALMER
S BRI SR 4 SRR R E IR 4 LB R
ARSI, B RMmAR.
MEEER B SRR, KRB LT A
AU WA T 4 B 3 11 & AR AT B 4 542 R AR b 22 T 6t
ARG S 3K AT B L 4 B €0 H 2 R L M B E AT
W RV TIRE Y B A ESRAMENIE T A

FE A B EIE AL AR
4 ¥

R BHAR 3HUR] R AR TEIR, X AR B9 3R
BRI A R AR A 72 0 M BOR R L hRolk A= 7 5 R
EHHHARERIIRBHHRITEIIEANBEE
JRes2 PARRKESA N RE EERA,
BaAMEE RS FEEMA. FEFBITRFH
BETRBEIR, J2 24 A bkl & J B ke i) A R IR
2 HAEW IR ES  EWEE LERT.
0 TA 3 & R R B 4T 2509 1114 191

AN M & BRI LA R
ABRKERD L] KRB KT AL
KRR N 1.794~2.076% (W/W), ¥l i8 =&
BiE. B, XA R AZ AR I Lt B8 i = A ki
gE, NERETE M ORI ENE ZaEARK
BERERE N GHESRE, FREMAIH R, £
VIR A F ARG . b, MR AR L
BT 4R 72 B S 4B 9 v, W LA O M e SR 2 4
EBESMAAR. ZEFEYEMIFAE, TEAR
EHAFME. ACREEERH, AR EESE
FHaE®m I 0, hE—SHT BRI ARRRLE
BARME AN LR E R PLH R T EERE.

A ICRK S T IR AR LM A EE LA
R4y Cedrol, 5@;}3@?%%%#&[5,9,11,1« 19], H
b0 T 7 A [ A2 AN T A b 2 2 A B R T b
HOARRFEEZS, 7R AR M E B0
R HEEARB IR, UBOREY R &M 5L
MMBHER . R ONEE Cedrol XiFSHAE
YN RE KB E L ST BB E R
GHBEEMKE T (0.7 mg-ml™ A BREIME K
R MEREER . B GEE AR RRZSE
EREEG mg® - L™ THHEAEMHIHLER
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YER .3 PR & R AT IR 2R 8, Cedrol X
HEE BEENERS FEFET Lk R
s B EA SR TR Y 2 AR Xt
KZSHERTE RERALRBENMNEEDE
HAEIRBMEN, CARAEHEEZ2ES LA
BAR., 51520 5 TR A B R a4 3, XT3
—BFBEAREHEN A DR REERREEH
S0 =TT R BB BRI R AT S

EARLBIERAREARAANIARERYREEZ
— 2] WA I 43 W A PO A R R A R B L
). 34 A R A A . B AT B 24 R
EIEEAANLKRCEERAMEEYR. BBEH
FREE LR PR KB ERRY R & B S HES R’
MEAE L BEHRANTYERERBERATES
B, Fet AR B R RBRESE RN EY S
iR, TR R AREL R L R R 5
FEEA. DEEEYH TIEEE T ER S LS
BhEEFEFEENER, BMNMRELREN LT
BhRSERN T BELFSEE, BEAREFH
TR A CHFRAFSE Cedrol A 3E K i 44 5 21 95 254
B, BB RBAMEER. ERIBESWHEH Cedrol
REAE IS A M A, B B E Y B H
R T, FET, B 1 A 5 Bk ke T O 148 iR ik
R, ESEEAANTIHKIRMEY R ZMALE
R AL, AT R AT XEFTH—5
.
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