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Extraction and analysis of volatile constituents
from testa of rare and endangered plant
Kmeria septentrionalis
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Abstract. The volatile constituents of testa of Kmeria septentrionalis were extracted by the steam distillation. The
chemical constituents of essential oil and compounds of dissolution in water have been analyzed by GC-MS. The re-
sults show that extractive yield of volatile chemicals is 4. 2% (essential oil 3. 5%5, extractive substance from water
0.7%). The terpene compounds are rich and high content in the major constituents of essential oil. The compounds
of essential oil are a-cimene(37. 30%) ,D-Limonene(9. 03%) ,p-Cymene(8. 10%) , 3-Myrcene(7. 79%) , B-trans-Oci-
mene(4, 08%),p-Menth-1-ene(4, 00%), and a-Thujene (3. 11%). The major constituents in dissolution of water
with ether extraction are a-Terpineol (6. 13%) ,p-Cymene(5. 57%) , D-Limonene(5. 33 %) , 6-Methyl-3, 5-heptadiene-
2-one(4. 44%4) ,4-Methyl-4-penten-2-one(4. 16 %),
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HURET 57 MRS, H A B-IRM 12. 850 . DiTHE
7. 78 % APTIE 4.89% .. ShEREISE(2006)XF 5 F
ARELBEFEMRSBETTEE. BEXRNEZHHA
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1.1 {28

A7 &8 GC-MS/QP5050A #I& 1f % ik
BAM. GC %&44:DB-1 A RXEHMEH,30m
X0.25 mmX0.25 pm, BN E A E S BRI E 47
kPa 23 EE 12 50, Z [ #8 FF FHE - B BR IR BE 60 °C,
2% 1 min, Pl 2 C/min 73 80 °C,RJ5 3 °C/min
F+#] 150 °C,HLL 6 °C/min F 3] 250 C4£4% 5 min,
MS %4 :EI B FIHR, 8 FHEE 70 eV, A T4
1.5 kV, A F & # B 20-500, & 0.5 pL, £
BHEHR.

1.2 ##
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2 ERHER

2.1 BEHFRK

B 100 g BPEAR LR A KZREEE, B
KEREBERIK S h, #1E 12 h, A B H LR
B,BEKM 3.5 g, 8% 3.5%, 7 U4 400 mL
H¥, A 150 mL ZBEFER 3 K, A FEBRBAILK
B4 T 4,50 CRIBTHREARB =Y 0.7 g, KB
BERBARE0.TX,

LRBIEE G 5 B #EFT GC-MS J4r40#T
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MEEETFRE LGB S 72 6k, K8
THPH 64 ﬁ'ﬂ:é}%, HBRESERA M 2%, R EE
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W, BB THPH A7 FHLEY, S BEEN 91.36%,
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F NIST #R#EE R AT R R » I B R 17 45 W 48 BE
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Table 1 Chemical constituents of the essential oil of Kmeria septentrionalis Dandy (oil layer)

S REBENE 4AYEH SFR STE EBOD
No. Time(min) Compound Molecular formula Molecular weight Content
1 1. 411 Acetic acid ethyl ester(Z B Z M5 H8) CsHg O 86 1.01
2 1.552 3-Buten-2-one(3- 7 #5-2-FH) C:Hs O 70 1.02
3 1. 639 4,5-Dimethyl-1-hexene(4,5-— J #&-1-E ) Cs His 112 0.19
4 2.275 2-Methyl-2-butenal (2-FF Zt-2- T {5 #) CsHz O 84 0.10
5 2.581 2-Pentenal (2- [R5 ®) CsHgO 84 0.13
6 2.854 2-Methyl-4-pentenal (2- B -4~ 1% 45 88) CsHio O 98 0.12
7 3.249 3-Hexenal(3-3 #58) CsH;0O 98 0.39
8 3.862  3-Ethyl-2,2-dimethyl-oxirane(3-Z -2, 2-— F -3 48 Z £2) CsHi2O 100 0.20
9 5.242 5,5- Dimethyl-2[ 5H]-furanone(5,5-= B #£-2[ 5H]-nk /i) Cs Hzg O 112 0. 26

10 5,823 a-Pinene(a-JE4) . Cio His 136 0.50

11 6.200  Camphene(Fk#) Cio Has 136 0.24
12 6.933 6-Methyl-5-hepten-2-one(6- Ffl F-5-pa {5-2-8H) * CsH1 O 126 0.13
13 7.316 p-Menth-2-ene(X}-#H-2-4) Cio His 138 0.56
14 7.731 B-Myrcene(f-H H:48) * Cio His 136 7.79
15 8.153 a-Thujene(a- ¥ &) Cio His 136 3.1
16 8.425 B-cis-Ocimene(B-)0- % ¥h45) Cio His 136 0. 40
17 8.775 p-Cymene( Xf-4r L 45) * CioHys 134 8.10
18 9,100 p-Menth-1-ene(Xf-FH-1-85) * Ciro Hys 138 4,00
19 9. 308 D-Limonene(D-ZE#) * Cio His 136 9.03
20 9.592  B-trans-Ocimene(B--% ¥4 Cio Hys 136 4,08
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KB GEEE LAMERK o TR ATR  apw
No. Time(min) Compound Molecular Molgcular Content

formula weight
21 10.575 o Ocimene(® Bj#%) * ) Ciro Hie 136 37.30
22 10.704  ¥y-Terpinene( Y-¥ il #5) Cio His 136 0.37
23 11.235  a-Pinene oxide( & fb-o-JE ) CioH150 152 0.27
24 11.350  3,7-Dimethyl-2,6-octadienal (3,7-— 8 #:-2,6-3 — /8 CioHisO 152 0. 06
25 11,604 KEE 0.09
26 11,874 - 2-Decenal (2-Z 45 ) CioHi50 154 0.74
27 12.145 Dihydromyrtenal (Z {b ¥k & IR & 8 Cio H16 O 152 0.65
28 12. 307 B-Linalool(B-F5 Hi @) » Cio Hi150 154 0.55
29 12. 467 {EJ-3-Caren-2-ol([E]-3- & ##%-2-8%) Cio Hi15 0O 152 0.07
30 12.775 Fenchol( #f §%) CioH150 154 0.08
31 13.096  REE 0.24
32 13.209  cis-1-Methyl-4-[ 1-methylethyl J-2-cyclohexen-1-ol (Nfi-1-F #-4-[1-B 2 Cy;oHisO 154 0.32
- ZRI-2-FOH-1-B) +

33 13. 645 Butanoic acid 3-hexenyl ester( T §-3-2 M EE) * C10 Hi1s 02 170 1. 60

34 14.023 trans-1-Methyl-4-[ 1-methylethyl ]-2-cyclohexen-1-ol ( Jji-1-§ #-4-[1-B8  CioHi1isO 154 0.18
HZH]-2-FF 2 H-1-88) =
35 14,160  Myrtenol (Bk4: 16 15 %) CioHis O 152 0.34
36 14.360 REE 0. 34
37 15.209  Borneol (JE figi) * CioHi50 154 0. 20
38 15.479  Cypton(fg#d) » CoHiu O 138 0.23
39 15.871  Terpinen-4-ol(#3 TH BE-4) CioH1s0O 154 0.45
40 16. 325 3,3,6-Trimethyl-1,5-heptadien-4-01(3,3,6- = FI 3t-1,5- 8 — #-4-8) * CioHisO 154 0.53
41 16.503  a-Terpineol (a-#A M EE) * Cio Hi30 154 0. 95
42 17.125 Isothujol (R AH &) CioH150 154 0.16
43 17.419  Carvyl acetate( Z, BRFEF JE ) Ciz Hi13 02 194 0.56
44 17,872 Ascaricum( 3R HH %K) = Cio Hi5 Oz 168 0. 47
45 18.333 K% E 0.17
46 18.483  Thymol methyl ether(E B ZF B B §¥) * Ci1Hi6O 164 0.16
47 18.697 kEkE 1.00
48 20,017 FREE 0.62
49 20.192  Methyl citronellate(F 388 B Bg) * C11 H20 Oz 184 0.11
50 20. 396 FEE 0.47
51 21.286  Bornyl acetate(Z B8 15 IR EE) * Ci12 H20 Oz 196 0.39
52 22.927  4-Decenoic acid methyl ester(4-%% 45 B B EE) Cio H16 02 168 0.09
53 23,710  Limonene dioxide(Z% 4 — € k¥ C1o His Oz 168 0.30
54 24,627 Benzenepropyl acetate( Z, B R ER) * C11 Hi4 O 178 0.32
55 25,434 FlkE 0.55
56 25.595  Benzyl pentanoate([R MBI &E) * Ciz Hi5 Oz 192 0.93
57 26.009 FEE 2.27
58 28.733  o-Guaiene(a-BX ) A Cis Hay 204 0.11
59 29,589 8-Farnesene(B-4: 4 ¥ I%) Cis Hza 204 1.22
60 30. 250 a-Gurjunene(o-1 Z5) Cis Hat 204 0.05
61 30,402  o-MuuroleneCa-4§ 22 Ji 45%) ; Cis Ha 204 0.17
62 31.750  B-Bisabolene(B-BZHH) Cis Hzs 204 0.59
63 32.193  8-Cadinene(S-#E#45) Cis Hzq 204 0.42
64 32.384  4-Methyl-pentanoic phenylmethyl ester(4-H - BT E) CisHisQ: 206 0.64
65 35. 876 Valencene Cis Hze 204 0.20
66 36. 399 tau-Cadinol (tau-#: #3 §¢) Ci5 Hz6 O 222 0.16
67 36. 800 a-Cadinol Ca-#t #3 %) Cis Hz6 O 222 0.11
68 37.138  o-Farnesene(a-4& &%) Cis Hay 204 0,26
69 39.275 2-Methyl-2-phenyl-undecane( 2- B #-2-F -+ —#8) = CisHz0 246 0. 30
70 41.915 Benzyl salicylate(ZK # BR B8 = C1a H120s 228 0.12
71 43,786  Hexadecanoic acid methyl ester(E i B2 FH ER) » Ci1rHa Oz 270 0.11
72 47.076  9-Octadecenoic acid methyl ester (i 8% B ER) * Cis H36 Oz 296 0. 07
£ it 100. 02

* %53 2 MFE R4 . The same compounds with table 2
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Table 2 Extractive chemical constituents from water layer e
#E RENE KABEHK B reuier Mool BEOD
No. Time(min) Compound formula - weight Contex?t
1 2.599  2-Pentenal (2-JR #H) CsHg O 84 1.48
2 2.862  2-Methyl-3-penten-1-ol(3- Bl #-3- [ 4-1-B8) CsH120 100 2.93
3 3.035  3-Methoxy-1,2-propanediol(3-B g #-1,2- N ) CyHi00s 106 0.63
4 3.264  4-Methyl-4-penten-2-one(4-Hl #£-4- 1% ##-2-5) CsHie O 98 4,16
5 5.827  Benzaldehyde (G HIE) C:HsO 106 1.07
6 5,933 1,6-Heptadien-4-ol(1,6- 5 —5-4-B%) C7H;2 0 112 0.69
7 6.972 6-Methyl-5-hepten-2-one(6-F #-5-5¢ #5-2-H0) * Cs Hy, O 126 0.52
8 7.667  B-Myrcene(S-H HH#H) * CioHas 136 2. do
9 8.779  p-Cymene(H-§iEM) = CioHut 134 5.57
10 8.969  p-Menth-1-ene(Rf-Fi-1-45) = CioHis 138 1.90
11 9.171  D-Limonene(D-ZE45) » CioHas 136 5.33
12 10,005  o- Ocimene( T ¥h#H) » CioHis 136 0.76
13 10,888  cis-Linalool oxide(JFi-4& L35 #18) Ci1oHis 02 170 0. 66
14 11,586 trans-Linalool oxide( -4 4k 35 8 CioH1s 02 170 0.82
15 11.877  6-Methyl-3,5-heptadiene-2-one(6- B -3, 5-5F — #-2-H1) CgH;2 0 124 4.44
16 11.992  2-Decenal(2-Z% 5 B%) CioHis O 154 2.86
17 12.091  2-Pinen-4-one(2-¥ &-4-Ei) CioH11O 150 1.46
18 12,302 B-Linalool(B-FHHIED » CioH1s O 154 2,24
19 13.230  cis-1-Methyl-4-[ 1-methylethyl]-2-cyclohexen-1-ol (ff-1- B 3£-4-[1-H 2 Z#]- CioHisO 154 2.14
2-3F 8 HE-1-80) =
20 13.635 Butanoic acid 3-hexenyl ester( T B2-3-0 #HEE) * Cio H1: 02 170 2.11
21 14.053 trans-1-Methyl-4-[ 1-methylethyl]-2-cyclohexen-1-ol(-1-F #-4-[1-B # 7, #]- CioHis0O 154 1.88
o - H-1-88) =
22 15.257 Borneol(FEJR) * CioHis O 154 1.33
23 15.544 Cypton(BE) * CyHy, O 138 2.88
24 15.926  Tekpinen-4-ol (4 i K¥-4) * CicHis0 154 2.46
25 16.367 3 ,3 ,6-Trimethyl-1,5-heptadien-4-0l(3,3,6-= Hi &-1,5-5 —fH-4-BE) = CioHi1s O 154 2.29
26 16.543  a-Terpineol(a-fAMIEE) * CioHisO 154 6.13
27 16.898  2,6-Dimethyl-1,6-heptadien-4-o} acetate(Z, Bg-2,6- i #£-1,6- 5 — /-4-E) C11 Hi8 02 182 2.80
28 17.169  Isothujol( R AIEE) = CioHisO 154 1.29
29 17.441 p-Menth-6-en-2-ol(X¢-H-6-4-2-B¥) CioHis O 154 1.30
30 7 17.913  Ascaricum(ZR4B ) * C10 His Oz 168 1.61
31 18.546 D-Carvone(D-FJEE) CioH1a O 150 0.61
32 " 18.705 Thymol methyl ether(H B FHH H B * CiiHis O 164 3.0
33 7 19.061 REE 2.08
34 19.382 kXU E 1.58
35  20.034 Methyl citronellateCH F R H &) * Ci11Hz Oz 184 2.41
36 20.446 FEF 3.16
37 21.337 Bomylacetate(Z. B8 N IR) CizHz0 O2 196 3.80
38 24.679 Benzenepropy!l acetate( Z,BRHEDPER) = Ci1H1 O 178 1,02
39 25.622 Benzyl pentanoate(JRER FHE) * C12H16 02 192 2.27
40 27.840 FEE 1.79
41 28.121  3-Methyl-4-undecene(3-FH 3t-4~+—55) Ci2 Hay 168 1.58
42 29.443 @-Caryophyllene(f-B 1T Cis Ha 204 0.81
43 31.207 B-Bisabolene(B-#Zh4%) * Cis Ha 204 1.21
44 31.673  4-Methyl-pentanoic phenylmethyl ester(4-F 2- LB ER) * CisHi1502 206 2,28
45 36.896 2-Methyl-2-phenyl-undecane(2-F £-2-F -+ —5HE) * CigH30 246 0.96
46 36.985  Beney!l benzoate(CEH B ES) Ci4Hyiz Oz 212 0. 38
47 39.209  Benzyl salicylate(GK B BEFHER) * C1aHy12 03 228 0.67
48  40.834 Hexadecanoic acid methyl ester($5# BR 1 E§) » Cy7H34 02 270 0.35
49 41,483 Hexadecanoic acid(#£ 48 %) CisHsz Oz 256 1.28
50 43,847  9-Octadecenoic acid methyl ester( iR H BR) * - C19H3s 02 296 0.57
44.438  9-Octadecenoic acid(JHER) CisH31 Oz 282 0.42
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*» N5% 1 WEARS. The same compounds with table 1.
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B 10X B-BERT.79% B-RK-FEH 4.08%.
Xf-F-1-45 4. 009, MR ETEAN 3. 29%, 1K
FREERMENL.22%. NE2EH . KPP BEE
BYRHEELAYHERES, HP B WmBE
6.13% St-xiE4E 5. 57% . D-Z= 4% 5. 33% . 6-H9 -
3, 5-BF Z M-2-TR 4. 44%. 4-FF B4R H-2-FR
4.16%, HEEL1ME2 XU, HMEMKE ZBE
B9 € MRS A 29 4 B & E M FE RS+
BRI S Bl WE 76. 9%, K BN 67.84%,
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Yy BT R R KIS E A .
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EYEHEARZEMTREEENR EEAF T
TTHSRE. BAEHE S-S EB.FAERNE
BHEET 7. MPEHEMAERTBESRE R
R TR CETEE R R AR,
I AR 22 B RE T B0 TE B R SRR R TE R L R AT .

BERTAKHNZBERYHEELEYRHAK
Z,MABRSNSELRHESTENNERE . &4k
EYWMEE B RER G 5K EE, EKFRHE
fif BESG TN, B ot PR K R IR AR 1 2 4R U, S MR TE K A
b, WERBREKFERSRBRE . EME PR
WE, MAEKPZHERYAAFRERESE. X o«
PATHER, ZEX B & UM 0. 95%, ME L MEE

BYTHEREBE 6. 13%. NL¥Em ok
B MEMKBEHNENER, KERESREL 7%
#Hor.
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