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Abstract; The upstanding part of xylem caudex of Brainia insignis ( Hook. ) J. Sm. was extracted by organic solvents under low
temperature and mild microwave irradiation. The extract was analyzed by GC-MS, 60 peaks were separated and 55 compounds
were identified, which accounted for 97.88 % of total peak area. The volatile components in B. insignis were classified into four
structure groups: organic acids, sesquiterpenes, alkanes and cyclosiloxanes. From structural analysis, there are close correlations
among individual groups of compounds. Especially in alkane and cyclosiloxane groups, there are similar structural differences
between the neighboring compounds. The cyclosiloxanes have not been reported hitherto in fern research.
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1.1 #HRlE5E

Voyager GC—MS S AH 35 - BT 35 5 HI X , 52 [ Finnigan 23 A 3 5 5UA 4 NJLO7 -3 B flip 4 Uk &
PERE: TRERBR , R T AR AT EA K H SRR X (FAE kB, 2 X I TR Bk BRAR R 22 4, SR 1) o
1.2 EINIE

IR R BRAR AR 25 B80T 60 °C JET By et 188 wm §ifi , FR BT £ 50 g, G IR T S BEFR IR,
98, BB AE 58 C W4 T L BE; 1E O e 2 IRFEMLL LR 45 W 2 2 OB TC 6, ZE U AE 58 C W4 &= 0
IE Ot A3 AR s R BRAR Y, LA S BR ¥ 1 o ik GC-MS 2317
1.3 GC-MS E &4
1.3.1 A& ia  Tzs BRI, AN 20 A (435 A : BPX5-MS (25 m x0.22 mm x0.25 pm)
PR A L B A AR R 60 C (fR%F 3 min) , B JF FHIE 10 C/min £ 130 C 4R f5 L4 5 C/min FHR 2
250 °C (f4:%F 3 min) ;3850 He, 3 1 mL/min,
1.3.2 44 ELEFUE, A 200 °C, A A 230 °C, B FHEfE 70 eV {535 &5 L 350V, it &
U m/z 28 ~510 u, bR fE RS 35 4 : NIST J
1.4 GC-MS Eig 4

454 NIST 3 FEAG Z U AR A ™ Wy TRl B 26 150G 3R K 5t I8 B9 N T 43 07, 22 # JE # IB O 38 91 45 1L 40
b2 S5 48, DA BRI SRy T 5% 04 I 4 5% v R A PR A G 0 B A 100 85 K SRR IR 5 () s, 2 g i AR — Ak 1E AT
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Table 1 Microwave-ethanol extraction condition of effective components in B. insignis

FE UL W L (mL: g) $2 HI [H] / min FEIOR B/ C R/ W
extracting times liquid : solid extracting time extracting temp. microwave power
1 3:1 20 58 187
2 2:1 15 58 182
3 1:1 10 58 186

2.2 GC-MS &R
LA LSRR ERBREAT GC-MS 234, 73 B 60 41y, B e 1 Hoh 55 AN B2 25 R 3R 2.
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Table 2 Chemical components and GC contents of volatile fraction from B. insignis

75 L] MR E ]/ min - TR AHXT > F i GC #/%
No. compounds retention time formula M, GC content
1 #2452 FR hydroxyacetic acid 3.10 C,H,0, 76 1.27
2 R hexanoic acid 6.58 CeH,,0, 116 23.2
3 4-C R 4-hexenoic acid 6.68 CeH 00, 114 0.73
4 - REER R fik 4 4 decamethyl-cyclopentasiloxane 8.05 CoH3005Si5 370 0.23
2-(4-HH-6-(2,6,6- =H A O -1-4) D be-1,3,5- =43 7
5 -1 -4 - 1-H [ 2-(4-methyl-6-(2, 6, 6-trimethylcyclohex-1-enyl ) 10.29 Cp;H5,0 324 0.21
hexa-1,3,5-trienyl) cyclohex-1-en-1-carboxaldehyde
6 | — 3L 3R & Bk 4 ¢ dodecamethyl-cyclohexasiloxane 10.49 CoH3604 Sig 444 1.92
7 |- =%¢ tridecane 10.83 C3Hog 184 0.71
g 2T CMRIER-6-FIE-6- I i 11.20 Cy3H 4004 354 0.08
2-yl-aceticacid-naphthalen-6-hydroxy-6-methyl-cyclodecyl ester
2-JRHIE-1,1,10- = H 3-6,9-%F S Z8 )¢
? 2-benzoyloxy-1,1,10-trimethyl-6 ,9-epidioxydecalin 11.60 CantosO0s 330 0.05
10 9-&2 % £ 5% 9-hexyl heptadecane 11.89 CyHyg 324 0.29
11 .+ PY%E tetracosane 12.00 Gy Hs, 338 0.25
12 2-F3t-4- 2 F-4-TH I 28 I 2-methyl-4-ethyl-4-propanyl-decane 12.06 CeHsy 226 0.23
13 37 M- HE-TL6, 10—k =i -3 - £ 0 3 Y A 12.31 C,eHy0, 250 0.5
3,7,11-trimethyl-1,6,10-dodecatrien-3-vinyl formate
14 2-HR-2-+ =M 2-methyl-2-tridecene 12.42 C 4 Hog 196 0.92
15 -+ PU%E tetradecane 12.54 C 4 Hs 198 1.84
16 = %¢ triacontane 12.66 C3oHg, 422 0.26
17 2 oleic acid 12.83 C6H 60, 282 0.23
18 (Z, E)-a-& 85N (Z,E)-a-farnesene 12.95 CsHy, 204 0.26
19 K% longifolene 13.05 CsH,, 204 3.28
20 B-fi47 ¥ B-caryophyllene 13.18 CsHy, 204 3.96
21 A DU B IR Pk S bt tetradecamethyl-cycloheptasiloxane 13.28 C4H,,0,8i, 518 1.78
22 1-FHE-H % 1-octyl-cyclohexane 13.55 C 4 Hyg 196 0.16
23 B2 IK TN B-sesquiphellandrene 13.60 CisH,y 204 1.14
24 3-HHE-6-PFFH+ 8¢ 3-methyl-6-propyl-dodecane 13.70 CeHsy 226 0.58
25  a-f1 1% a-caryophyllene 13.87 CsHyy 204 1.83
26 1-+fi/s 1-pentadecene 14.07 CsHsy 210 2.21
27 R -2-tINM-1-ME trans-2-hexadecene-1-ol 14.19 CH3,0 240 2.4
28  a-ZLE WM a-curcumene 14.27 CsH,, 202 0.52
29  + 4% pentadecane 14.42 CysHs, 212 11.53
30  a-FIFEHR a-bergamotene 14.51 CsH,, 204 1.47
31 B-S#iHs B-maaliene 14. 66 CsHy, 204 0.56
32 B-ZI#j)% B-bisabolene 14.76 CsHy, 204 2.25
33 5-F:#\ M S-cadinene 15.02 CsH,, 204 0.44
34 FeME-3,7(11) - eudesma-3,7(11)-diene 15.14 CsHy, 204 0.78
35  Jil-a-£T ¥ 254 cis-a-bisabolene 15.39 CsH,, 204 0.94
36 1% icosane 15.64 CyoHy, 282 0.57
37 -+ J\%E octacosane 15.79 CogHsg 394 0.44
38 1-3- MK K 1,3-cyclopentadiene dimmer 16.21 CoHy, 132 0.59
39  1-175Hs 1-hexadecene 16.27 C¢Hs, 224 1.78
40  +75%E hexadecane 16.39 CeHsy 226 3.27
41 3-_-F =4 3-tricosene 16.50 C3Hye 322 0.32
42 2,6,10- =H I+ H bt 2,6,10-trimethyl-pentadecane 17.26 CgHyg 254 1.41
43 = %% dotriacontane 17.80 C3,Hge 450 0.47
44 i-3-+-E 4 cis-3-heptadecene 18.00 C,Hy, 238 2.80
45  Jx-8-1 -t trans-8-heptadecene 18.16 C,Hs, 238 4.83
46 }-E %¢ heptadecane 18.40 CHs6 240 7.69
47  2-—"+—# 2-henicosene 20.29 C,H,, 294 0.56
48 - % docosane 20.40 CpHye 310 0.51
49 3-2F-5(2-2 8T ) -+ Lt 3-ethyl-5(2-ethylbutyl) -heptadecane 20.45 CyHs, 366 0.50
50 ST HE-4-3ESE-48 % T RME isobutyl-4-octyl-phthalate 21.91 C,oH;00, 334 1.74
51 O H - K Bl ethyl iso-allocholate 22.13 C,H,,05 436 0.30
52—+ JukE nonacosane 22.35 CyoHygp 408 0.25
53 T HEESEFEAROR WG butyl octyl phthalate 22.85 C,H300, 334 0.11
54 T HEARAE T HEREE dibutyl-phthalate 23.77 C¢H5,0, 278 0.56
55  FEHPR LT ethyl-palmitate 24.24 CgH360, 284 0.17
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2.3 MELERSH

TR R BR BN T P R 2 T M S5 AN E . HRR I A BLIR AR R FREE U 4 K
KR . A 2 T, B RS 3 A 0 T AR Y 9788 %

TER AL B W, GC S BT LA M C R Lk 23.2 % I 3L 24— C s e KO R, 0 1 1S
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B-Fi V47 (3.96 % ) Jx B-LL 2545 (2.25 % ) %5, M GC &k ik 19.64 % , ¥kl W55 2 sy B oA
R RN I AT Ll A W3 5 5 DU R RE SR A L R SR R R B R LA, b a3
F L TR B B8 (1. 78 % ) 45 3 MBS, 3 GC & 3.93 % 35X Ak & W e RS AH Y h o R & B0
2.4 LAYHSFEMBEXER
2.4.1 RAFIRE  TERBESHTR, 20 ST R R A 5t U SEER PR S b b SR 3 1 A A A
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Fig.1 Comparison of mass spectra between unknown compound 21 (a) and cyclosiloxane as standard(b)

BN 21 S UL D 4.6 SRS N B A & W 25 R B A T AR o DRRE L 0 A AR T Y A A
AL AE T 6 — KRR Wb AL & W) Z AR 45 4 BA —E BRI SCE . 4.6 5 WX ] 14 30 ik 4 Joe 285
Ay, BE 2 NIST 3 R A 69 B B 454 , 2 I AR DU de i O 4540 o VR AT B A O 4.6 S g i A
LBE R 1, T LAAE S 21 5 U ) [) 28 4 T A L b o SRR BRI ¥ 0 v 3 A L TR0 46 4 1) A G P 3
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Fig.2 Comparison of the structures for three cyclosiloxanes in B. insignis
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2.4.3 Jukrk  RARWIR NGRS Km0 T A el R PO BH WL o (RLTE 95 BRBR TP O e 2 R A
ANy A DL — A8 O R 22 AR A LA A 8 O LU DL R s = ke (0. 71 % ) ke (1.84 % ) L
BE(11.53 % ) 78 Ke(3.27 % ) B +E8E(7.69 % ) .

2.4.4 BFEE 13RS WA AR Bl R R MR AR 9 09 5V PR R R

3 48t

3.1 RATIELAVAY 25 1R B OTR R IE v 9 IR I o3, DAAR B AL & W0 Y IR AR S5 4 s 1l i GC-MS #E 17 3L
TINT o BRI TR BRBR A BUAR b 25 BT A BB K 50 g, i 60 C, e D R AR T 187 W, £ I [i]
45 min; JEAG ) 60 AN or, I 4 5E P 55 LS WY 4EH

3.2 ORI NIST 3 FEAS R AR A ™ My ) ) A= IO 28 e i I B N 20, 1 R /2 17 90 Bk b A 4R
FlE— MW —3F R R 3 AR R WAL A 25

3.3 I R IR ERIR B BN VE AR A o R 00 O 4 RIS W A LR IS (B R 28 AR R 26 5 R
SR . I 4 RALE Y 95 BRI X T A ) B AT DT AR AL < R  C AR A O A A B R 45 4
R E PERR S o K A S AR B AA TR R LA ik A R i — 2B W50 .
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