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Abstract: Objective: To study the effects of volatile oil of Olibanum and Myrrha on the transdermal osmosis behavior
of alkaloids using Jiufen San as model, and to analyze and compare the main chemical components in volatile oil for promoting
the transdermal penetration of alkaloids. Methods: The transdermal behavior of alkaloids in mouse skin was analyzed by Franz
diffusion cell method. The chemical constituents of volatile oil of Olibanum and Myrrha were analyzed by GC-MS and principal
component analysis. Results: The transdermal cumulative amount versus time curve of the lipid-soluble alkaloids brucine,
strychnine and water-soluble alkaloid ephedrine hydrochloride were in accordance with Higuchi equation under the action of
volatile oil, and the penetration promoting factor ER of each volatile oil was greater than one times, which was similar to that
of Azone. By GC-MS and principal component analysis, octyl acetate (27.91%) was the most abundant chemical component in
the Olibanum volatile oil, drug pair volatile oil and mixed volatile oil groups, and geraniene (20.01%) was the most abundant
chemical component in the Myrrha volatile oil. Conclusion: Olibanum and Myrrha volatile oil are amphiphilic natural permeability
promoting agents which have good permeability promoting effect on brucine, strychnine and ephedrine hydrochloride. And it is
speculated that octyl acetate, n-octyl alcohol and geraniene could have the effect of promoting the transdermal absorption of drugs.
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1. 30 SPRYMETERIA/ING, 4~7/1%, M iit18~22 ¢,
P VLG B2 2R 2 S g sh b 3R 3, Sh AR VT IE S
SCXK (%) 2018-0003, FFA/NRAF M FE, i R PEIRTET d,
WIRIAT A HiRoK, AR R (22£2) °C, MR (55+5) %,

EHZ R AAE (405 JZ1L1SC20180622001) .

2. RS ER AL W A TV T 2 RO
AR, ALV B2 255K 2 v 24 45 58 BT a8 5% BRI 250 %
I3 S8 AR B 7L R Boswellia carterii Birdw. i J2
B BB g SO B o T A Commiphora myrrha Engl.
BT R AE o ShER T I, I T X B (LI =98%, R
B H ARG IRAF, #553514817121401, 19032003) ;
L R PR B BOUT IR B (411009, i 25 s E R b,

52 109X-XPOG) ; Al (LERE9T%, LifFpiHr T /AL R4
AR A BRAT, 5. A104374) 5 Josk LB (PP RE2E LG
HIRAT, HE5: 190412) 3 SAkEh (PUBERLA A IR A,
it 170911) ; BERRZZvh#2%5 WK (phosphate buffer saline,
PBS) iEW (pH=7.4, TTIRIL Y AR B A R A, 5
20190704) 5 R U (25 £ B0 A BRA R, it
451 20170324) 5 FELERAFR AN ( 1R oL TARAH, fit'5:
170425) ; LM ({3 4l, FETediaZN A, #E5: A104374) 5 TG
IKERFR A (T2, PaBAk LB ABR AR, #t45-: 20170322)
IR ZBR (VB RHEB AT R H], 4iE45 2 170812) 5 HoAbi7)
B airal, ik s [l

3 AUEE 7890A-5975CHRYTAH (A ils— BTk X ( &R Zeht
R BRAT]) 5 ot e 9 32 1 E S hR e 5 HORBIE S8 I s
J% (National Institute of Standardsand Technology, NIST11) ; KDM
T R S (BRI A5 i R FR AT ) 5 TP-6 1% R i
B WU R T B X Franz B 10t (P ORI 1.13 em?, 320K
WAFUNIS mL, REASHIESFHEARAT) 5 Agilent 12605
RORAR IR (SEE LR AT 5 ESI182-4TH 4347 K-

(TR Z—, B A FRAR]) 5 KQ-500V DERIBUSEL

P P eRs (RILTT AR BR AR ) 5 XW-80ARER
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2. MmN Sy HPLCIN RE 5 46 (A 7.

2.1 WA RHACE Excel C @il (4.6 mmx
250 mm, 5.0pm) , FIE30 °C, ##1.00 mL/min, %% 558 Fr
s OG- (25:75) , HRTFRFAR S M &
-2z vk (24 :76) , Fh R IT ST R Z i - 28 vk
(23:77), HrpZZuhEh0.01 mol/ LEFLERSEFRH + 0.02 mol/ L
TR S (ZrhEh 0% B2 2 pH=2.8) , FFER20 wl,
T IRINAE P 260 nm, AREEIHAIZI R 7.50 ming 047 A
Wl R260 nm, HERAHHAIZI10.12 ming £ BRI P
49210 nm, {3 EE ] 49.00 min, FIEHEHECE T B T i 144
AMIETF5 000,

2.2 SRR SRR ORI A RS PRI0.77 meh ik
FHERT AR S 10.00 mg AT XS TR L 10.49 mgEh R bR R % R
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Xof BV o S BSR4 16 38 TR0, 1019 77, BRI PR
PRGN B NSO RMA S 25 K N
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HHH 7 L C=0.0251A+0.1489 (R*=0.9997) , £ L4k T
B 7E0.34464 ~43.08 pg/mLiEBINZEYE X R, LAY TTE
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0.4196 ~41.96 wg/mLIEFEINLNECRR LT,
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R R ETTLRSD 4 0.60%, FEHARES PR 70 . 197, Rk
R PR AT

2.7 JIREIRICSE S RSB BR A 1Y ERIRIRRET
BafA ST 224 hifs i, 3 BIIMAAR . b v BE S R TR,
BT SRR R GO0 PR AR VA, 22 42,17 TR (A3 S e T
JE, GERIR, BT IR MI3£100.23% ~ 105.19%,
T TR IR [ %2 94.93%~104.95% , 5 TR JFK & B8 F-24
FERBCRE101.48% ~105.19%, RSDI41<5%, 2% 77
R R 4f

3. B RBBE VR E L

3.0 BARU R BN, ASE)S, FHEhEE
AR T, ST B AR B R, P RR AR 45 £ R HZUR
FEY, HO.9%F MW vE T, JHBREEEF-20 €’
HARAE, URNHISE

3.2 4y OV RIAL: AEHEE AR 1) BB T i
W TR ER R R B T ) SR A i N R IR 4
VERBATE X B QFLEHERIMAL: & 3% AL E L MM SF R Y
THERF IRV, L0 TV FRIRIR BTIRE R 53 ) R B 05 /N
SR R4 s W 2594 AL : 5 3% 1% 2434 S TN A vk FE 1) T Ak
FOREWL . 10 TR BRI R A T 43 0l B s /N R
JR 2 s @2 XHE & AL : A5 3% 24 XHE & ith 0 240k BE A 2 %
RV, L TR R IR BBV 73 1) B B8 /N B R Ik
H; QUREHELIN : 5 3% IR A FEAR ISR B0 T B T Hliss
T LR TR FR AR PR BBV 53 ) BB /N R IR A 5
@A : 7% 3% FUH (155 1 3 19 T BV . - TV
AR TR R BV VR 53 ) S B 37 /N R TR AL, AR BRI X R

3.3 Bl & AR IL RO Ty A L], i B

“3.2" TR TR HACH10.26 mg/mL 4R TFh . 0.52 mg/mLt:(1)
T50.26 mg/mLERRRAREIRIA WA 620, VAR S ER T Ry T
ERR R EETR I N 20% 2 BE-PBSTE TR (pH=7.4) "™, %401 %
2527 B IRBELS min, BAT15 min, LUMESIELEDI06E 23 58 2
YLEL R (TR

3.4 BIEY A E  EEWIEEY HCE R MR
Franzd B 97RO FR A 2, s kg, FEh
Bt , Bl i E — B BB BUN 1S mL, B
B3 em?®, TR K IR BE 4B 5 7E (37.0£0.5) °C, 54K
300 r/min, HUHH0.5 mL,

3.5 MRAHNE Rz a0y ECI RS OR T L 4 b e T AR 2
Ji, HCEAE Franz4T B A L2510 SR ZS G AL, (5 1 B2 m
Il fIEgAt, SRR e , S ORI RO, 11 S R
SRR AN REA L, T30 min)F 452, U mLAESA R BT
Breh, 2545 B e A He i, 2524 56 R R D SR A3t
g, PRI SR, BATPAT5 0 T1.2.4.6.8, 10,
12 hi0.5 mLIZEWCIR (B R IBURE S5 BT AN (40 ) | K

YRR H0.22 miBRE SR, 2.1 U RHPLCAR 443 5
FEEET L, LT BB i, T SRR A

4. GC-MSZEHs A3AIR100 p LFLAEA M BEZELMN
YR I IRAER M, FIZRROTEFBED mLIFN, %E
G

41 GCME HP-SMSEANEH: (30 mx0.25 mmx0.25 mm) ,
FEFNR B : 280 °C, FEFEEREE: 200 C, HA WA (He) ,
W 1.00 mL/min, 23 H: 2001, #ERER M1 L. BT THA
St AR SR HEA TR . IERIRE 60 C, AR5 ming LA2 C/minT}
JELZE80 °C, {155 min; A5 C/minh80 CTHEZE150 C, {#4F
5 min; LI5S C/minA150 CHIEZE220 C, FRFEES min; L)
5 C/minPh220 CTHR %260 C, /#1515 min.,

42 MSEM BT ETE (ED ; BTHEET0 eV BT
FE200 °C; PUBATIRLEEL50 °C; BTt 441 130 ~ 600 amu,

5. KB W BARE Fi (Q) MTH AR
$5T: Qn= (VIS PV A, Sk, A A B, VR
AT, p ol S n iR BURE I 2SO T 25 ek B2, pohy 2
URIBURE B 2 2 W P2 R S e B, VO IBURER AL, LA12 h2idy)
1 SRBUE i 18Q,, (gfem’ ) XHIBURRE IR IZE, Fxt ihZaE 1T
A, TSLB 2559 ok L Higuehi iy B LA fitE, SRy B2 4
RN FAE B A Iss (g em™ +h™) o EHEIEAHR S50
(AR AS, BRI (tag) o 54 FHSPSS 22,048 MR- Ab 3, R
FHOne-way ANOVA 5 VLA T 4811255311, LAP<0.050 25 5 A 5t
HEER X

Jof FHH% il e sl B R 2454002 %5 FE (enhancement ratio,
ER) #/AZ5T: ER=Jss (INfE# 7)) Adss CRIESEHR) o

6. GC-MSEUHE /4T KT s 23 B ML R B s
NG W, IE R VT BUA — 35 ST AR 43 & 4
o DAL M 2534 A 5 IR G A A 742t
U PRI AR S i, F533 5 TAYBIR AR I, AT 245 & 4
R A S TR A A A TR LS A A W R W Bl AR
FHEN3 5 SRR, i HISPSS 22,044 347 AT 20 #r, 4%
YRR S A RISPSS 22. 0% i f T 2 AR R G LU
P<0.05022 A

#HE

(WEN 9 M e P

L1 B TR ME IS TLEI4, 321, SR,
25 AN X B VA B B T 0 AR A B > 1, RS I
Jss, 12 KRB i QI W FHE =i (P<0.01, P<0.05) , K%
RN SR I A R B ACR , SAEZERARL,
LI AT ROTC 5 P 2 5o

L2 BT IINE R TEN WS, F2, SIETd, &
FERIMADS IR 0 TR AR B A5 5 > 1, e iisdss, 12 h
S R QLI WIS (P<0.01, P<0.05) , FEMALHIEL
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160 Xt T RAF RO B AR, SAEAEFRAL, AR1E 3%
140 FEETC 3 1 25 5o
10 1.3 ERMRIRR IR SNE He 1L WLIET6, 3. S I

B, AR IMART AR PR TR RS B B A5 588 > 3, AR AIR
#iJss, 12 hEHE L EQ M W E M (P<0.01) , RUIKAIFL
THOO ER IR IR BTIR AT RAF AR B, AU ERIAR L, 41
(AR 325 5 AROIC W 3 M 25 5

40
20 140
0
2 4 6 8 10 12 120
] (h)
el SR FFEL AL 100
WK TRAHEL AL EE
El4  DHERFiidsME B gk (n=5) %
i
280 T 60
240 O‘= 40
200
é; 20
< 160
z2 0
S 120 2 4 6 8 10 12
1] (h)
80 AL SRR A AL
“ WS AL RatEk g R
[Elo R R INE K 2k (n=5)
0
2 4 6 8 10 12
-MSZE
B () 2. GC-MSgE
st Al 22 15l 4N/ I 2 2
N —— P— 2.1 R s W34, FLE L P
AL IR AL R FEH26FL AT, (R I 82.54%, oA R o>
Es LT ARsMNE Kk (n=5) 1% A LEREHR (27.91%) | X -FEAEAUEE (25.84%) . HiE
Tl SR TRIASNE B (n=5)
215 Bl Eyg Jss (g em™+h™) Qu, (X s, pglem®) ER tig (h)
wRI y=21.355%-17.934, R*=0.9933 21.355 56.72+0.58 - 0.71
AFERMA  y=45.547x-33.347, R’=0.9775 45.547" 114.85+7.19” 2.13 0.73
WK y=41.436x-18.799, R*=0.9530 41.436" 113.40+27.58" 1.94 0.21
R RIMA]L y=45.685x-32.434, R’=0.9916 45.685" 120.69+21.44" 2.14 0.50
REERINA  y=35.947x-21.067, R’=0.9867 35.947" 97.71+6.98 1.68 0.34
SR 2L y=61.189%-24.096, R*=0.9919 61.189" 135.06+4.39" 2.87 0.16

e SE AL, P<0.05, “P<0.01, 233,

22 LW THRINE RS (n=5)

2H 5 EVEpp s Jss (g em”+h™) Qp, (X %8, wglem®) ER tiag (h)
sl y=61.189x-24.096, R°=0.9919 61.189 186.88£19.82 - 0.16
FUA R y=96.736x-22.938, R’=0.9702 96.740" 291.09+11.37" 1.58 0.24
ezt alliE| y=98.692x-42.211, R*=0.9935 98.692" 288.42+9.47" 1.61 0.18
IOV -ali | y=95.084x-52.943, R’=0.9972 95.084" 268.78+30.27" 1.55 0.31
EReEE v aliFiil y=92.58x-72.812, R*=0.9981 92.580" 249.90£10.08" 1.51 0.62
L GEE y=81.735%x-24.58, R’=0.9587 81.735" 236.14+12.41" 1.34 0.09
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i 7 (4.48%) . Neocembren A (4.31%) | IF¥ (2.70%) .
D2-Carene (2.63%) . AFERR (1.34%) | F5imE (1.29%) 84, 15
PRI 170.5%

WGP 20 R0 A3, o5 FE A ILE R 1979.28%,
HorhoM o B R B> 1% B9 A KRR T i (20.01%) |
4-ethenyl-4-methyl-1-(propan-2-yl)-3-(prop-1-en-2-yl)eyclohexene

(14.45%) . B-MidEhs (10.39%) . a—JEH (6.40%) . FEANM
(5.59%) . d-FtAM G (3.03%) . a-I55H (2.76%) . TH &k
(2.75%) . FEAAM (2.20%) . B MK 2205 (2.03%) | (=) —g-
Wi H (1.53%) . o —MEFRE (1.53%) . B—HenT4 (1.14%) |
Naphthalene,1,2,4a,5,6,8a-hexahydro-4,7-dimethyl-1-(1-
methylethyl)- (1.09%) 144>, b7 444 B2 1) 74.9%.

ZXHRER MNP S E 2R AY, A IR 173.36%,
Hor kXt & K H>1% 06 SR FEBR (13.98%) . R -
FEIEAEE (10.96%) . KARF 45 (8.21%) . B -Hi ki

(7.89%) . 4-ethenyl-4-methyl-1-(propan-2-yl)-3-(prop-1-en-2—-yl)
cyclohexene (5.54%) . a—JEM (3.29%) . FAM: (2.96%) . d-Ht:
I (2.64%) | (1) g HET M (2.54%) . o« U555 (2.53%) .
D2-Carene (1.55%) . B 2205 (1.43%) . a—HEAFREE (1.05%) |
B—AENT (1.01%) 144, di ¥4l R 1165.58%

TRA b  H36 R Aoy, (5 #ER IR 76.59%,
ForpoH & K > 1% 07 LR Te (13.53%) | X -F1E
BUEE (12.46%) . FARFE M (10.28%) | 4-ethenyl-4-methyl-1-
(propan-2-yl)-3-(prop-1-en-2-yl)cyclohexene (6.18%) | B -7 i

(3.85%) . A (3.38%) . a—JRME (3.14%) . (-) —g- i I
(2.23%) . 47 HERE M5 (1.80%) | d-HFAMG (1.47%) | (=) -B-
W (1.44%) | IEFERE (1.11%) | B4 225 (1.08%) | D2-
Carene (1.08%) 141>, 5% M &1 1163.03%

2.2 R B HTEE R FURHERINAL. 250 FER
HGIRAIER M T Lo Hr 45 R R S5-R6. A TEE —
I, IR R | R - AR 2 L A B T,
CTRAFTRAE F U2 P B B, I FE 2% 15
TR 2 A 1 T EAE R, XU LA AR 250 F R TR L TR
BRI R ) EZAEH IR FiX SF L A= AY

o FLAFERINAL, LSRRI S IR G R A
THEAE 70 45 FO TR T 28 R

FHr
Bzt
1 2
il 5 (D-Limonene) 0.992 0.126
1E3FEEE (1-Octanol ) 0.997 0.077
J5 1 (Linalool ) 0.996 0.094
CIRETR (Octyl acetate) -0.397 0.918
Sz -FEAEAEE (Nerolidol ) 0.998 0.061
AFER (Dodecanoic acid) -0.742 -0.670
D2-Carene -0772 0.635

WG RN . 25X 4 R AL 5 IR A1 R I Y 3 o
SIHTEE AR LR T-38 . a—BER G . B MK =M. opropal1,2]

3 ERMIREIRIA S NE B R (n=5)

2051 Bl = 77 Jss (g em™+h™") Qp (X %5, wglem®) ER tlag (h)
s | y=11.167x-14.041, R*=0.9700 11.17 26.33+3.68 - 1.58
AFER A y=38.249x-10.875, R*=0.9771 38.25" 114.22£7.99" 3.42 0.08
fEazit v ol y=36.746x-19.868, R*=0.9974 36.75" 105.49+12.02" 3.29 0.54
PO Ly ali i y=37.605%-11.49, R’=0.9841 37.617 112.55+4.86" 3.37 0.09
IRAHA A y=35.499x-26.532, R*=0.9954 35.50" 96.18+5.18" 3.18 0.75
FRZ y=40.108%-24.095, R*=0.9951 40.11" 110.80+1.70" 3.59 0.36
25 FUERFERINAL, 290 A 5 IR G A I E LS I REIE(E M DTk
IR jidsde
Ry
FHE(E TR (%) FFIT 2 TR (%) FHIE(E TFETURAE (%) BT 22504 (%)
1 5.270 75.28 75.28 5.270 75.28 75.28
2 1.730 2472 100.00 1730 2472 100.00
T BEGHERINAL. 25X R AL VR A I A 3 A R R R TR
N IR g
FHE(E FRETRE (%) BBUF 2 5THR (%) FHIEE TR (%) BB 22 5T (%)
1 11.382 75.882 75.882 11.382 75.882 75.882
2 3.618 24.118 100.000 3.618 24.118 100.000
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4 SAFRIMAE I GC-MS T 4 2R

FLAR R B R S Ea sl EAEE L 2l iEiil

rd
Jo

Lokl ATR g R GREEL SR BRERTE AR G R
(min) (%) (min) (%) (min) (%) (min) (%)
1 A1 THEME M (D-Limonene) CyoHi 10.41 448 - - 10.32 075 1035 1.80
2 B -2k ( B-Ocimene) CioHyg 11.48 0.94 - - - - - -
3 B & ki ( B -trans-Ocimene) CioHyg 10.92 0.86 - - - - 10.90 0.36
4 (Z) -3,7-—H%-1,3,6-1/\ ot =i CioHye - - - - 11.45 020 1145 0.59
5 1E2EE (1-Octanol ) CH,O 13.10 270 - - 12.93 039  13.00 L1l
6 51 (Linalool) CpHs0 14.64 1.29 - - 14.54 025  14.57 0.54
7 ZERETE (Octylacetate) CoHy0, 2343 2791 - - 23.15 1398 2326  13.53
8 1 HERTEERA[D()-Carvone] CoH, 0 2454 0.56 - - - - - -
9 3,5 FAEFERR CoH,,0, 2577 0.62 - - - - - -
(3.,5-Dimethoxytoluene )
10 4-ethenyl-4-methyl-1-(propan-2-yl)-3-(prop- ~ C;sH,, - - 33.14 14.45 28.75 554 2875 6.18
1-en-2-yl)eyclohexene
11 a-EER i (a-Cubebene) CysHa, - - 29.11 078  29.09 026  29.09 0.36
12 a2 M (a-ylangene) CisHay - - - - 29.84 0.65 - -
13 (+) — 5 M5 —[(#)-Cyclosativene] CysHa, - - 29.66 0.52 - - - -
14 2,6-Octadiene,2,6-dimethyl- CyoHyg 29.40 0.62 - - - - 29.43 0.33
15 TE241 (Decanoic acid ) CpHy0, 3102 071 - - - - - -
16 a—JEHs (a-Copaene) CysHa, - - 30.12 640 3007 329 3007 3.14
17 a-1%554% (a-Bourbonene) CysHa, - - 30.38 276 3036 2.53 - -
18 (=) =B - 55)5((-)- B -Bourbonene] CysH, - - - - - - 30.34 1.44
19 (=) =V Hf[(-)-Cyperene] CysHa, - - - - 30.78 010 3077 077
20 a2 (a-Gurjunene) CysH,, - - 31.17 0.43 3115 057 314 0.67
21 B 2247 ( B-ylangene) CysHa, - - 31.49 203 3147 143 3146 1.08
22 opropal 1,2]benzene CysHay - - 31.80 0.96 30.51 0.77 31.77 0.35
23 (=) —g— %4 [(©)-g-Elemene] CysH, - - 32.00 153 3198 254 3196 2.23
24 o157 M| o -Elemene (6CI)] CyisHay - - - - 3241 0.85 - -
25 Naphthalene,1,2.4a,5.6 8a-hexahydro-4,7-  C,sH,, - - 3227 109 3434 042 3225 0.59
dimethyl-1-(1-methylethyl)-
26 a4 (-Caryophyllene) CysHay - - 32.56 0.87  32.53 0.55 3252 0.43
27 SRS (Alloaromadendrene) CysHa, - - 3275 082 3273 031 3273 0.56
28 KR (Germacrene D) CisH,, - - 33.60 2001 3349 821 3351 10.28
29 2—EEJf[(+)-2-Carene] CioHyg - - - - - - 33.11 0.46
30 B ( B-Eudesmene) CysHa, - - 33.67 L4 33.59 101 33.59 0.68
31 (=) — - RIR[(-)- a-Selinene] CysH,s - - - - - - 33.80 0.84
32 AR (Curzerene) CysH,0 - - 33.95 559 3394 296  33.90 3.38
33 a-Bulnesene CysHay - - - - - - 34.08 0.68
34 d-F1AME (d-Cadinene) CisHay - - 34.17 3.03 34.15 264 3414 1.47
35 a-Calacorene CisH,y - - - - - - 35.20 074

36 M (a-Elemol ) C,sHy0 - - 35.54 153 35.50 1.05 3549 0.83
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FLA R A BRI SR EealiiEN IREHR A

s HERER AT g orRt GRERNE R GRERNE R GRER Akt
(min) (%) (min) (%) (min) (%) (min) (%)

38 ARERR (Dodecanoic acid ) CpH,,0, 3678 1.34 - - 36.55 0.86 36.55 0.83
39 U HFERFEE (Benzylbenzoate) CH,0, 4343 0.61 - - - _ - _
40 2-Isopropyl-5-methyl-9-methylene CyisHyy - - - - - - 38.90 0.88
[4.4.0]dec-1-ene
41 B —Fgch i ( B -Eudesmol ) CysH,0 - - - - - - 39.29 0.66
0 G125 (g-Gurjunene) CysHa, - - - - - - 39.47 0.82
43 HHEH (Thunbergen) CyoHs, 4797 0.97 - - - - 4796 0.59
44 Neocembren A CyoHs, 48.80 4.31 - - - - - _
45 B M B -Elemene (6CT)] CysHay - - 3076 1039 3072 7.89 4874 3.85
46 D2-Carene CoH,e 4965 2.63 - - 49.63 1.55 49.62 1.08
47 oI (g-Selinene) CysH,, - - - - 37.94 0.85 - -
48 JEMS (IR)~(+)-a—pinene CioHyg 6.16 0.59 - - - - - -
49 B-Tik)fs ( B-Pinene) CioHyg 8.54 0.67 - - - - - -
50 LB S (2-Methylanisole ) CgH,,0 9.46 0.57 - - - - - -
51 Fie-ilE (Cineole) CoHgO 1047 0.53 - - - - - -
52 TSR (cis-Carveol ) CoHO  23.56 0.55 - - - - - -
53 FEIE LR (neryl acetate) CpH,0,  29.80 0.64 - - - - - -
54 ZFRTFM TG (Geranylacetate) CpHy0, 3048 0.79 - - - - - -
55 ZREET (Aceticacid,decylester) CpH,0, 3133 0.80 - - - - - -
56 Calarene CysH,y 48.30 0.51 - - - - - -
57 1-B -2 (1- B -Bisabolene) CsHy, 3416 0.50 - - - - - -
58 AEHAH (Chamigrene) CysHa, - - 3373 2.20 - - - -
59 H#)f (Elixene) CysHay - - 3573 275 - - - -

TE: =7 R AR BRI H

#8  PIRIIMAL, 2R AN AL S TR AT A AL e L 48 I O DA - 48 Ay A P

B EWgr - EWsr
k=t Ei=tan —
1 2 1 2
4-ethenyl-4-methyl-1-(propan-2-yl)-3-(prop- ~ —0.814 -0.581 FE N (Alloaromadendrene) -0.778 0.629
1-en-2-yl)cyclohexene

o —BEVE i («-Cubebene) -0.984 -0.180 FARFEFH (Germacrene D) -0.987 0.163

a-tr 25 (a-Gurjunene) 0.347 0.938 B —F¢HId (B -Eudesmene) 0.980 0.200

B MK =4 (B -ylangene) 0.995 0.105 FEAM (Curzerene) -0.204 0.979

opropa[1,2]benzene 0.940 -0.342 d-F1#M i (d-Cadinene) 0.997 -0.075

(=) —g— M7 [(-)-g-Elemene] 0.666 0.746 a- AR (a-Elemol ) 0984  0.177

Naphthalene,1,2.,4a,5,6,8a-hexahydro-4,7- -0.955 0.295 B - M| B -Elemene (6CI)] 0.931 -0.366

dimethyl-1-(1-methylethyl)-

a—f1114 (a-Caryophyllene ) 0.997 -0.078
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benzene . Naphthalene,1,2,4a,5,6.8a-hexahydro-4,7-dimethyl-1—(1-
methylethyl)— . o~ P74 RARAFIM . B KM, d—AEAL S |
- MEEEE . B-MIHITE T L LA BT, a2k 36
ARIAE TR 2 A B e, 32 A AN A 24 T 12N I
RANZERIT 19 F 2R, X ULINE 0 R I IR G
A PR 3 F B AL R X 12F A 5y

g

TEARMFFE T, R MR BRETER B FI . L1775k
VPR R IR PR 45 F 3 R A Al R, RS T i Jss
Fe12 WBEiHiE R QA WM, ERYY>1, HIEFLE . &
2 I B PSR CGE R . RN A S0 25 R s, 2%
TRAHE R M B AR 22 5 OREA SIS & R A vl
TC i A 2 X B2 BRI A, 3 R & T el R & FEE
PEIB YRR, AR IEAIE B RO WO 5% 2 % B fh S5 PR
A IR IR R AR LR T AL, HEAWHEIEY]
A I 5 A B ROR S A S A I i
A IR I G C-MS Y F B3 43T o3 A R i AL 22 1 4
SEGHER ML B i F TS SRR ST, B E R L
Bl K O TRETR (27.91%) | IE-EBE (2.70%) fL2E800 A
PRI, TR DU 7L A F 0% T S - REAE RURE (25.84%)
AT M5 (4.48%) | F7RamE (1.29% ) 3FpEi— b Fa o th B
FARBIE 1, WL M IARE M (20.01%) | B-HEE 4%
(10.39%) . FARIE (5.59%) . d-FAH I (3.03%) . B K20
(2.03%) . a—MWEFEE (1.53%) . B K& Id (1.14%) TRh—1k
SR AFAENE R AR BRI T RE . AR B 5E R BN, £45 K ihdl
VMR M 4 T SRR BRSO I IRH A, XK SRR R i B
PEBAE, A28y, R b i B R R 2 R K
WS B A TLBVER, 458 GO-MSTIR LR, e L& 1%
T B 2 T 2 TR A S I R 2R i b AR S
A T RE S (2 HEHR R BRI i 11 3 ZE A 53

L5 D TR, ARG T LA A IR AR 2R
B IRATE R IR EE | KV AR e B, A
VER AR . A3 A ORI Vs i T A1 35 5 A ) 2
WA AT T4, Tl st S AS [ P B4 22 ik o AT 1 32 180534
BE, KR TR R B, BONR IR B R I T s 4
HET R B

2 % X #
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