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[ Abstract] Objective:; To analyze and compare the volatile constituents which were extracted from the
different parts of Betula luminifera by GC-MS. Method; The volatile components were extracted from the different
parts of B. luminifera by t MAE-HS-SPME and the chemical components of them were identified by GC-MS and
retention index. Result; 58 and 25 volatile constituents in the leaf and fruits of Betula luminifera were separated
and identified. Accounting for 95. 78 % and 95. 72% of the total peak areas, respectively. The major components
in the leaf oil were pentadecane (5.50% ), hexadecane (6.54% ), (E)-1, 2, 3-trimethyl-4-propenyl-
naphthaleene (5. 13% ), whereas the major constituents in the fruit oil were cis-B-farnesene ( 10.04% ), B-
bisabolene (24. 81% ) , a-caryophyllene (25.61% ) and a-bisabolol(16.42% ). Conclusion ; The results show that
the two parts of the volatile components are quite different.

[ Key words| Betula luminifera; leaf and fruits; volatile composition; MAE-HS-SPME; GC-MS

SR A R MR R A B R, EE AT
| i N B [ Lt O | 2 O el B B S B
(WS EE]  20110327(003) AN o B Hz ARB I ZEX 57 B i, S R R A A
(HETE] SMEHTIT 2010 41 [ R 515 5 4 5 TH A Tl FIME 25 9 G JEORE s Ak B 2 a8 T, T
(HVFURE 2010094) s SUM 10 1 B SBE R P, AR, 56 Tl B HE I 0 5 2 24 o A5 Sy

2000 4F i T 5 % B RHBFIT H (QNSY0915) JUN . " K /1 e PR B {1
CEIREE] b, IO 1, W KR My AT R RS AR SRR RO
' . ’ T T R SR S b Ak 2 R4 B BF

KA WAL 2 1 2 WF 98 TAE , E-mail ; yzb1976110 ; 7 o
@ sohu. com GERAR WAHCHRE . T T M5 k2= gy,

- 56 -



A TR, 45 « Dk I By I A Bl A6 BB 40 T Dl B AR R 2R S v 4 R T )

FAT R FH AR Al 18 T 25 T A B AR R R 5 U B
T -JBTEIBK FH B A 45 5 0l e At i LR S rh
FNEAR A B AT I3 HT

1w
L1 8 mTRET (- ZA )

HP689ON GC/5973 MS “TA (A 3 it 3% 1 H A% (55 [
BN A o T3l [ AR B BC(SPME ) 2% 8 (36 [
Supelco 24 #]) , ZE B LT 4E 3k &y 65 pm PDMS/DVB, i
P (55 BER AT o

L2 2 IEMLER C ~C, (2010 459 H Il T
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T A B F B U 2 e A el P, 0 BB i R R Uil
T e AR A Bk o 2R A AR M N HE AR B R R
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x1 REEEMHAMRIFER SRS

Ig/min e R R/ % R/ %
2.75 hexanal ' % 681 0.14 -
6.48 6-methyl-5-hepten-2-one 6-H -5 B4 -2 -fifi 984 0.10 -
7.02 octanal 5 1 003 0.15 -
7.89 2-ethyl-1-hexanol 53 i 1026 2.94 -

10. 55 iinalool J5 % fi 1 096 0.21 0.23

10. 75 nonanal T 1102 2.10 0.19
13.56 naphthalene %% 1 168 0.11 -

14.10 methyl salicylate 7K 4% i /1 fig 1181 - 0. 40

14. 47 estragole &5 i 1190 0.22 -

14.99 decanal 2% i 1202 0. 64 -

15.24 beta-cyclocitral B-FR 7 5 i 1208 0.53 -

15.93 ( +)-beta-citronellol ( + ) -B-75 % 1224 - 0.47

16.91 geraniol 75 I i 1247 - 2.29

20. 65 alpha-guaiene a-f1 8|4 1335 0. 64 -

20. 96 eugenol T F 1343 - 2.57

22. 44 alpha-zingiberenea 24 1378 - 0.27

23.06 trans-1,10-Dimethyl-trans-9-decalol 5 -1,10-= F 3£ J5 -3¢ i i 1393 0.46 -

23.25 tetradecane 1 I 4 1 400 2.68 -

23.81 alpha-bergamotene o-1#fi T i 47 1414 - 5.79
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/;l;in LAEgZE i 7B /% /%
24. 56 ( +)-sativene ( +)-E150% 1428 0.52 -
25.06 geranyl acetone 7 M- 3t 7 il 1 440 3.72 -
25.28 cis-B-farnesene il 3 -B-4 & WM 1 445 - 10. 04
25.34 Di-epi-. .. -cedrene X £ -a-F A W5 1 446 1.36 -
25.69 2,6,10, 14-tetramethyl-heptadecane 2,6 ,10, 14-J4 Fi %k g b 1 454 1.43 -
26.09 beta-ionone B-48 % 2% fifi 1 464 2.51 0.28
26.22 3-( p-mercaptophenyl) propionic acid 3-( %t -%% 525 5L ) i iR 1 467 1.06 -
26. 26 ar-curcumene Jy -7 00K 1 469 - 0.90
26.78 ( +)-gamma-gurjunene ( + ) -y-1 2= K 1 480 1. 41 -
26. 86 gamma- himachalene -5 #A 4% 1482 2.63 -
27. 15 ( + ) -cuparene £ # H5 1489 2.40 -
27.24 Cis- alpha-bisabolene JIji 2;-o-ft % 24 4 1 491 - 0. 30
27.54 pentadecane + 1.5 1500 5.50 -
27.62 beta-bisabolene 8- % 24 i 1502 - 24. 81
27.76 ﬁ;()l};[\c;gglgt—l -enyl-1-methylethyl) cyclopentanone 2-( 1-3f % 4 #E-1 5 1 504 1.38 B
27.93 dihydroactinidiolide 4 1 ik Py g 1506 1.67 -
28.27 . beta. -sesquiphellandrene B-1% 2 7K - ¥ 1512 - 1.19
28. 46 beta-himachalene B-25 #A J 1516 2.21 -
28,01 o Exlzaﬁ 25;3(”51 ’(14._21%,(_;l_—;hzn_l;hgé-(%i;;%hépmp}l ) -cyclohexane | 525 0 87 )
29.40 alpha-caryophyllenea 747 4 1542 - 25.61
30.96 2-methyl-pentadecane 2-H 3t -+ F b 1 564 1.08 -
31.07 alpha-himachalenea A4 1567 4,94 -
31.77 diethyl phthalate 453 — HI iz — Z.Ji% 1580 1.23 -
32.72 hexadecane 175 %¢ 1 600 6.54 0.68
33.18 tetradecanal -+ PU % 1610 0. 86 -
33.39 2 ,4-dimethyl-6-(2-furyl) pyridine 2,4~ Ffl -6-( 2 -1 15 3L ) nlt 1615 0. 46 -
33.69 1-( o-ethylphenyl) -1-phenyl- ethane 1-(4B-Z 343 ) -1-FE 5L 2, 1623 0. 65 -
34.29 2,2',5,5 -tetramethyl-1 ,1’-biphenyl 2,275 |5 I i 351, 1"-BE % 1638 1.91 -
34.33 alpha-bisabolol oxide B o-filf % 242 & 1L 4 B 1639 - 0.82
34. 64 8-methyl-heptadecane 8- 3k g f5 1 647 1. 69 -
34. 69 2,6,10-trimethyl- pentadecane 2,6 ,10-= H 3| f% 1 648 1.78 -
3503 %fzg)—l ,2,3-trimethyl4-propenyl- naphthalene ( E)-1,2,3-=H £ 4§ 4% 1 657 5 13 _
35. 11 P5(\;{2_&,—1’—(2—melhyl—1—p1r0penylidene)bis—benzene 1,17-(2-H JE-1-30 79 0 3% ) 1 659 1.24 _
35.32 2-methyl-hexadecane 2-H &+ /< bt 1 664 0. 49 -
35.49 (4-Acetylphenyl) phenylmethane 4-( Z Tt 2 %&£ ) 7 H % 1 669 4.71 -
35.68 1,1’-(1-butenylidene) bis-benzene 1,1"-(1-iF T 4 % ) B 1 674 0. 88 -
35.78 alpha-bisabolol - % 2% i 1 676 - 16. 42
3626 (Z)-1,2,3-trimethyl-4-propenyl-naphthalene ( Z)-1,2,3-=H R 4754 1 638 134 B
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Ig/min [A<g/FA i R R/ % R/ %
36. 68 heptadecane £ %% 1700 4.63 0. 49
36.78 2,6,10,14-tetramethyl-pentadecane 2,6, 10, 14- P4 H & | 4 1 705 3.93 -
37.09 hexadecyl-oxirane |75 3 4 2, 4% 1712 - 0.38
18. 08 . 1%,?3,-6%,7%§§;%1Eghvé%(]—g:l};nzyl,lg-cfig[3 2.0 ]hepta-2,6-diene 1,5,6,7-J4 1 742 0.63 _
38. 16 phenanthrene 1 744 0.98 -
39.92 octadecane 1 /\ ¢ 1 800 1.43 -
40. 05 2,6,10,14-tetramethyl-hexadecane 2,6 ,10,14-P4 B 3+ 75 ki 1 805 1.29 -
41.05 phytone F 1838 1.33 -
41.37 diisobutyl phthalate 487K — FH ig — 53 T fig 1 849 1.33 -
42.17 cyclotetradecane ¥R -1 U %% 1877 - 0.33
42.76 nonadecane 1 JLkE 1 900 0.90 -
42.82 farnesyl acetone 2: J& 3 7 fifi 1 905 1.22 -
43.26 kaur-16-ene Il 5242 -16-4 1916 0. 40 -
43.92 di-n-butylphthalate 475 — H fig — T fig 1942 0. 64 -
45.34 eicosane 1Bk b 2 000 1.21 0.15
45.93 isopropyl palmitate + 7N 5 T4 g 2 021 - 0.54
47.75 heneicosane — -} — ¢ 2 100 0. 89 0. 30
50.01 docosane . 45 2 200 0.53 0.29

2.2 gpbrSvrie SR 1 AAL FER B rh B
S 2-LHE-1-C P (2.94% ), + DU KL (2. 68% ) , F it
FEDNEA (3.72% ), B-45 % = (2.51% ) , y-35 Fis
(2.63) AEMFIME (2.40% ) ,o-T WA M (4. 94% ) , +
Fike(5.50% ), + ke (6.54% ), (E)-1,2,3-=H
Fe-d-N I - 28 (5.13% ) ,4-( ST AR HE ) R P &
(4.71% ) , L% (4.63% ) ,2,6,10, 14-Jy {1 3£+
FbE (3.93% ), i L h E N 2 OB
(2.29% ), T & B (2.57% ), ot T Hf il 4%
(5.79% ) , X -B-4: 5 W (10.04% ) , Bt i 24 445
(24.81% ), a-f3 T (25.61% ) Fl o-fif & 2 P
(16.42% ) o 53 AT &5 R T 2 A FF ALY 4 & Pk 43

FHERRKESR,
3 #ig

3 3 SR FH A D8 el B T 24 T A A A R 4 RO
R RS S Y R M A3, AR O B e I R R AR S
Ho I R 58,25 N1y, 4 ) 4 R PR W T S
U TR AR Y 95.78% ,95.72% ot 43 At B4k T A, AE
MR EE O A T Rk (5.50% ), N b
(6.54% ) 1 (E)-1, 2, 3-= B AN fF K28
(5.13% ) o i1 2 5 o 32 22 S T 5 -B- 4 5 AR M

(10.04% ), B-Flt & 25 45 (24.81%), a-f 17 ¥
(25.61% ) Ml a-FiH 25 (16.42% ) o sy M4 4%
B AN B 4 R A R R KR R

[ &% 3Tk ]

(1] kB SN A AR T [ M ] db a0 s Aol A
1995.388.

(2] B2t M %, BA0 JE , 45 Bt N R AR B R BLIR 5 JF
RFVHHME ], $EIT & 51, 2010,26(5) :438.

(3] Befl, 2, X748, o't B2 MeBIF 58 BR B gt 4% o0 R 3R
LT ], B mCAROk A 2 2 4l B8R F 24 b, 2006, 30
(1) 119.

(4] Hadk. SeRHeTvE BRI ARBTFE [T]. Mol FI 5 9F %,
2006, 20(3) :60.

[5] B EE.OCE MG RBARWRIT]. WAk B B2t
1995, (3): 34.

[6] M. Bk A RRAIAL AR M]. Jbat:
Bl A, 1987,

[7] Gonzalez F R,Nardillo A M. Retention Index temperature-
progrommed gas chromatography [ J]. J Chromatogr A,
1999,842.29.

[ DT S AP TE]

- 59 .



