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Analysis of Volatile Constituents in Cardamine urbaniana
by SD-HS-SPME-GC-MS
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[ Abstract ] Objective; To analyze the volatile constituents in Cardamine urbaniana. Method; The
volatile oil from C. urbaniana was extracted by steam distillation (SD) and solid phase micro extraction (SPME).
The constituents were separated and analyzed by gas chromatography-mass spectrometry with the area normalization
method to determine the relative percentage content of each component. Result: Sixty-seven compounds were
isolated and 34 compounds were identified by SD that composed about 94.34% of the total volatile oil; and 62
compounds were isolated and 48 compounds were identified by SPME that composed about 98.29% of the volatile
oil. Five kinds of the volatile components are identified by the two methods together and the content of 4-
isothiocyanato-1-butene is highest. Conclusion: SPME and SD were applied to the extraction of different types of
volatile components, combined with the two methods together to analyze the volatile components in C. urbaniana
can get more comprehensive information.
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Agilent 6890/5973 A< AH (4 3% - 57 315 Bk A ( 3%
FE 2 HE 2N 1)), NIST 2002 7 5 33 %5 48 7, B 7 K
- ( Sartorius, ALC-210.2) , 3% & i 2 JL 2%, N &
(10 000 mL,800 W,220 V, KHZ Hi4%-1-B) , [ Ji§
Bafi (HOLO GC-17) , 3l [& #H 1 %6 B ( SPME ) i £
2 E (36 [ Supelco A H]) ,65 pm F 7 H L AE R
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ANFD) 15 mLRE SR, AR AP REOR SRR B b A e 42
Mo X, p R e DA ) B B R B E N
‘A B K 3K B e Th % K 3E Cardamine urbaniana
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2.1 KA
2.1.1 KZESEWY: P HKFEA M 100 g, 8
W, 3k 3 S0, 12 A5 K IR 6 h $2H 10 h, )
AR RO SR 2
2.1.2 WA [EAHBGAE G BUAE T REORFEL M 2 g,
BRE BT AR A B 15 mL T2, AR A
65 wm PDMS/DVB #E Bt £F 4k 3k 19 F zh it KE 25 4 A
PN, 110 °C -1 30 min, F T 25 £ H 30 min, JUi
ST RIS % A HERE T IR 250 °C) ; fif TR
3 min,
2.2 GC-MS i &
2.2.1 JKFESAEMIE A% 5 DB35MS {4
FE(0.25 pm x 0. 25 mm x 30 m) £4 9 E 4045 HE , A
23, 1 mLemin ™' PERE IR FE 250 °C, #E4E )7
LU HERE, S E 102 1 3§ A ZE RS 3 min, F2 7 T+
I (50 CA% 52 5 min, L 3 C +min ' FFEE110 C,
FELLS Comin ' FHEE 185 CAEH 2 min, it )5 L 2
C-min ' JHEZE 250 °C) o Bl &0 5 T B,
HLFfigft 70 eV, B 7R IR A 230 C, DU R E
150 C {1645 B R 1.2 KV, F9 4 i 5 3 il m/z 35 ~
550,

2.2.2 TZS[EAHAER 5k &R HP-5MS £ 3
EA45HE(0.33 wm x0.2 mm x50 m) , KA, 7K
1 mLemin " HERE TR 250 °C, RArJ kR 2
FFHE (30 C L4 8 C -min ' FHEFE 100 °C,FHLL 5
C-min '"FFRE 130 C, {44 2 min, FLL 0.5 C -
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F1 EEBERSKFESEBRNERBXFERELZR S 2 H
ty A B /%
No. lag//Lib & L& P4 (= :N
/min SPME SDh
1 1.89 P 9 methallyl cyanide CsH,N 0.19
2 2.29 o hexanal CoH,,0 0.12
3 5.11 O hexanal CeH,,0 0. 04
4 5.29 4-RRVAUEER-1-T R 4-isothiocyanato-1-butene CsH, NS 14. 02
5 547 2-FHBTIHE methallyl cyanide CsH,N 1.35
6 5.9 2, 4-1% A G 2 ,4-pentadienenitrile CsHsN 0.11
7 6.88  R-(-)-4-H I (R)-(-) 4-methylhexanoic acid C,H,,0, 0.11
8 7.47 T B nonanal CoH,40 0.11
9 8.38 R furfural CsH,0, 0.1
10 8.58 N-1E T 3 2 Tk N-butyl-acetamide CeH,53NO 1.43
11 9.94 SR AR SR K TN R allyl isothiocyanate C,HsNS 0.23
12 10.85 1-F 43k 4- (-5 38 ) 2 1-methoxy-4-( 1-propenyl) -benzene CoH,,0 0. 49
13 12. 12 21§, ik 1 2-pentyl-furan CoH,,0O 0. 06
14 12.73 2,6,10-= H -+ k¢ 2,6 ,10-trimethyl-dodecane CsHjy, 0.16
15 1299 S-HlIE-OE 5-methyl-hexanenitrile C,H ;3N 0.2
16 13.24 + ke tetradecane CHy 0. 49
17 13.54 13- Hixz 1,3-dimethyl-naphthalene CpLH,, 0. 44
18 13.97 2,6- " HIHLZE 2 ,6-dimethyl-naphthalene C,,H;0, 0.25
19 14.3 1-H3E-2-(1-H 3 2,3 ) 2% 1-methyl-2-( I -methylethyl) -benzene CioHy, 0.05
20 14.61  2.6,10-=H H+ —kx 2,6,10-trimethyl-dodecane C,sHy, 2.03
21 15. 01 YIGTE SIS i3 4-methyl-1,1’-biphenyl C3H,, 0. 66
22 15.28 -3 3 2 - TR 3L 38 30 e 1-pentyl-2-propyl-cyclopentane Ci3Hye 0.49
23 15.5 b ke pentadecane CysH;, 2.4
24 15.71 1,5- 7342 — 37 [4.1.0] 1,5-dimethyl-7-oxabicyclo[ 4. 1. 0 Jheptane  CgH,, 0 1.06
Bk
25 15.93 4- AR G- - T M 4-isothiocyanato-1-butene CsH, NS 65.71
26 16.08 2,3 ,6-= I3 2,3 ,6-trimethyl-naphthalene CH,, 1.31
27 16.38 3-F 3L 2- (24 3L ) -0k g 3-methyl-2-(2-oxopropyl ) furan CyH,,0, 0.79
28 16.52 1,6,7-=H 3% 1,6,7-trimethyl-naphthalene C;Hy, 0. 84
29 16.8 o+ Fi ke cyclopentadecane C,sHyy 1.55
30 17.03 + dodecane C,Hyg 1.83
31 17. 36 g - g g letratetracontane CuHyy 1.51
32 17.57 g+ =g tritetracontane Cy3Hgg 0.96
33 17.74 1,4,6-=HH28 1,4,6-trimethyl-naphthalene Ci;Hy, 0. 68
34 18. 38 17-=+ 1k 17-pentatriacontene CysHyp 3.21
35 18.39 1-SE A U e -3 - 3T e 1 -isothiocyanato-3-methyl-butane CeH, NS 1.13
36 18.76 T+ hexadecane CieHsy 6.45
37 19.07 T nonanal CyH ;0 0.02
38 19. 15 b =5 tridecane CsHy 3.51
39 19.77 LN AR S N oxalic acid, allyl octadecyl ester Cy3 Hy Oy 1.3
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gk 1
Iy AR 5 5t/ %
No. a2/ Lib & &Y 4 [l
/min SPME SD
40 20. 17 1,13-4 = ZJs tridecanedial C3H,,0, 1.38
41 20. 53 n-S B A E IR IS n-pentyl isothiocyanate CeH, NS 0.59
42 20. 85 2,6,10-= H e+ ke 2,6,10-trimethyl-pentadecane CsHyg 7.85
43 21.48 -+ A\ H 1-octadecene CysHsg 2.27
44 21.83 2,2',5,5"-PY I 3E-1 17K 2,2',5,5 -tetramethyl-1,1"-biphenyl CieHyg 3.31
45 22.2 4- 7, Tk R I T8 e (4-acetylphenyl) phenylmethane CsH,O 1.2
46 22.92 (R)-4-H F-1-(1-H H 2 %) -3- 3-cyclohexen-1-ol, 4-methyl-1- CH; 30 0.17
O -1 - (1-methylethyl)-, (R)-
47 23.47 4- 5w T S T TR 4-methylpentyl isothiocyanate C,H;;NS 5.01
48 23.61 Tk heptadecane C,, Hyg 9.54
49 23.82 4-H i SE-1 3 (2H) - A bk mp-2- 4-formyl-1, 3 ( 2H )-dihydroimidazole- C,H,N,0S 11.05
i ] 2-thione
50 23.94 5-N 3 = ke 5-propyl-tridecane CeHyy 7.27
51 24.7 4-F B3 4-methyl-dodec-3-en-1-ol Ci3Hy,0 1.43
52 25.29 I-SH A RBESE O b 1 -isothiocyanato-hexane C,H,;NS 0.49
53 26. 16 g -+ pg g tetratetracontane CyyHyy 1. 06
54 26. 63 57 IS cyclotetradecane C, Hyg 1.09
55 27. 41 + A% pentadecane CysHs, 0.48
56 29.5 5-(2-9 ) -1, 326 9F /] — 4  5-(2-propenyl) -1,3-benzodioxole C,oH,00, 0.08
57 30.99  2,6,10,14-J4 H 3Lk 2,6,10,14-tetramethyl-hexadecane CyoHyy 3.78
58 31. 14 (Z)-7,11-— H H3-F B -1, ( Z)-7, 11-dimethyl-3-methylene-1, 6, CsHy, 0.07
6,10-+ —fK = 10-dodecatriene
59 33.69 1,2- 2 HA B 4- (- I 5 ) -8 1,2-dimethoxy-4-( 2-propenyl ) -benzene C,H,,0, 0.1
60 34.29 v A hexadecane Cy6Hsy 0.15
61 34.79 TR R butylated hydroxytoluene C,sH,,0 0.03
62 35.01 (E)2-W A HA4-(1-NM3) 2Kl 2-methoxy-4-(1-propenyl) -, ( E) -phenol CyoH,,0, 0.07
63 35.08 LB R N e i TR 0 phthalic acid, hexadecyl propyl ester C3oHse O, 0.84
64 36.6 1,2-Z A A- (- 4k ) -2 1,2-dimethoxy-4-( 1-propenyl) -benzene ¢, H,,0, 0.03
65 37.24 A-F A J-6-( 2-79 M FL ) -1, 3-8 4-methoxy-6-(2-propenyl) -1 , C,,H,,0, 0.45
I 18] Z S 2 35 00 3-benzodioxole
66 37. 84 1,2,3-ZH & HE-S5-(2-INf ) -2 1,2,3-trimethoxy-5-( 2-propenyl ) -benzene ~ C;, H 05 0.51
67 39.1 RAN octadecane CgHyg 0.05
68 39.23 LB 4 H iR — 21 diethyl phthalate C,H,0, 0.13
69 40. 12 b7 R W liE hexadecanoic acid, methyl ester C,;H5,0, 0.55
70 40. 32 A 5 R tetradecanoic acid C,Hy O, 0.8
71 40. 61 PR R R <. TG tetradecanoic acid, ethyl ester C,sH;,0, 0. 06
72 41. 06 BT cyclic octaatomic sulfur S¢ 1.89
73 42.05 ok ) PR n-hexadecanoic acid C,6H3,0, 3.6
74 42.37 R 5 2. 1ig hexadecanoic acid, ethyl ester CgH3,0, 0.65
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k1
Iy AHX & /%

No. & W 344 &Y 4 [l

/min SPME SD
75 42.85 T HER pentadecanoic acid CysHy0, 0.27
76 44.25 -5+ e 1-chloro-octadecane C,5H;, Cl 0.2
77 4495 9,12,15-F Bk =k 9,12, 15-octadecatrienoic acid, (Z,7.7)- C3Hy0, 0. 99
78 45.11 W 2 B linoleic acid ethyl ester Cyo H34 0, 0.52
79 45.93 R TR n-hexadecanoic acid C,¢H3,0, 3.98
80 51.42 ik oleic acid CgH3, 0, 0.19
81 5158 (Z,2)9,12-1 /\ ki — Wi 9, 12-octadecadienoic acid (Z,Z)- C,sH,,0, 0. 59
82 52.17 (Z,2,2)9,12 15-F ki =Wk 9,12,15-octadecatrienoic acid, (Z,Z,7Z)- C3Hs0, 0.47

hEEM T 34 MG Y, AELRMESEM
94.34% ,H 4-Sm AR mE - 1- TR & ik,
2y 65. T1% , FR & W B w0 B A 4-H k21,3
(2H) - A PKme-2- B i (11. 05% ) 4-5 B AR
FEJG TG (5.01% ) (7 A PR (3.98% ) 4% fifi ] HS-
SPME-GC-MS I5¢ FHHE A W) %6 5 T 48 F 45 & 14 1
A o5 B R LAY Y 98. 29% |, L A B A Y
A A-SF O ACE B E-1-T M (14.02% ) b B b
(9.54% ) 2,6,10-=H &+ ke (7.85% ) 5-TH 3
T =HE(7.27% ) A NEE(6.45% ) FRREHER (3.6% )
A o I 3T AR R e [ S A R M A A
5, Horh S A 1 A R 4= AR U 1T
s, PO TS ke FBRRIR O AT

Fb 55 7K 28 SR N 1 TN 01 24 31 A 4 B3k 3 7 o
AL 2R J7 AT A, BT PR R RS R X AN TR
P BT 20 43 1 3 HUAT 3 K 1Y 22 5. SD-SPME-GC-MS
X A 7 R AE T b 2 6 b e M 1 1 4 AT
SPME 32 51 3 FH 7 43 B 1 s a5 A9 s 255 | 1 1) 288 0 /)
WM R 2840 5 W, SD ik X — S 5 i o501 i T TR
i A T T A R A P Y T 2 ) o LA A Y
P R K P AR O 2k 25 G SR 3 ] 43 A AR i K
FE PR S PR 1S3 R A A B A T AR R .

A K 5% T8 AN 48 Bt X DR it 8 0K 5 1 5 % 1
SR AT AR T AR ST 0 4 R 5K i ok S 4
KM LA HEAT LA, A R LA A R 48 o AR 5T
R A R REOR SR AL 2 A3 1 2 — 25 F 5 B HL R IR 1 T
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