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Abstract

Volatile oils of Kunlun chrysanthemum from Xinjiang were extracted by steam distillation. Using
GC-MS, chemical constituents were separated and determined and their relative quantities were
calculated with chromatographic peak area normalization method. The chromatographic separa-
tion of 64 components identified 51 components, accounting for 92.83% of the total content, with
the highest content of ocimene, at 53.09%.
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1. 5]

BOTH, XA, mlsE%. £39%, ARG R —F AR AR MM (4 35% Coreopsis
tinctoria Nutt () TEAEE[1] [2] [3]. Gaspar Luis 18 %5 55w (1) g B B A G 2540 &4 B A Hus Fi 8 /e
F[4], HyunYoung K W5 T H 416+ LB S A ST E[5] [6], Dias T 2885 17 &5 % 16 B iR
PG EA YR IEE[7] . S AR DI RE AE FH[8] ¥ 9K LA I Th AL [9]

ST NFER R, BCSH PRI EEE[10], X RT3 AR 0 TR BR o A% A
HEETZAEYTEE R —REE Ry, 2R %, PUENE A PUMRSE L] [12]. ARFFTF]
FFE R R I T2 45 A M il - 5% 56 A (GC-MS) BUAR [13]1%F B & T 48 th % & i AL 40 34T 1 3 4
THI PR 58 V5B B b 7E AT AN FE R b3t — 00 e AL 22 oy [14], IR s e S L35 T R R F R
PERF AR o

2. M55 %E
2.1. (L5

A AR - FIEECH {X (Thermoquest /A &, Trace 2000GC/2000MS); it NIST i, H4T
2012 4F 10 AW EBr AN S 4 4 Pe e . IE O TOKBR RN M 46

2.2. R MR

AL 200 g Wi e, IR MBI S BRI THREN, $2HURTA] 8 h, /KR IE 2 EL, TEKR
T, T IECk e BRI OIE R 159, HilZEN 0.75%.
2.3. GC-MS 9#r&tE

AT DB-5MS SIS FE( 0. 25 mm x 30 m). #HA @A, WK 1.0 mL'min *, K
{2 IR FE 250°C . F2 7 FHE AR GG 1R FE 9 50°C, {53 3 min, DL 5°C-min* FHE# Z S+ 2 290°C, {4 15 min.
HEFERE 10 ul. BRI Z&PF: 7 El, HFRERE 70ev, BFYRILSE 200°C, 33~682 m/z.
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3. RES

It GC-MS B ARTE ik S0 T 35 9 R Ak 22 i oy 347 0 A, SAHE 25 R LIS 1, FTfs MS
B ENUTUSE SR ER R, L0 E S 51 MuEY, 458 0% 1, RAHEImARE 0, RKG&1KL
RO EFE R M AR E S R 1% 2.3 AR - AT, 33 S AR AL R R T
WK 1), & RGERERR. NGRS, AIRIE, M8 mEAT 1 e, Sl 51 M
GV, R R0 5 450 & B 1) TSR Ao h AL 45 th 51 AN, RS B 92.83%,
o B 2 0L B B0 (53.00%),  HLUCRATEG (6.31%) A KK B R (4.31%) . 4-(1-F1 245 H5)-1-
RO L5 (3.89%) . 1,2,3,33,4,5,6,7- )\ &A-1,4- — FHE-7-(1-H 207 5 ) B4(2.96%) . 2-H 2E-5-(1-H 5 2. %) -2-
IR O fi-2-17.(2.66%) « 1,2- - F 48 3k -4-(1- TR 5 35) 75(2.22%) « 2,3,5,9- DY HH FE-34 7% [6.3.0.0(1,5)]12-+— it i -4-
fiFl(1.28%). =523 FE R AT LR E 2%, Sk EM[14HGEM L, FERSME, HARS B ZR

MS Data Review Active Chromatogram Plot - 2012-11-19 13:53
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Figure 1. Total ion current chromatogram of chemical composition of volatile oil from Coreopsis tinctoria Nutt

Table 1. Analytical results of chemical composition of volatile oil from Coreopsis tinctoria Nutt

=1 ERELAMHEENFRI DTSR

g  {REEE/min eEY 5FA AEX & E%
1 7.117 1R-a-J% i (1R-.alpha.-Pinene) CioH1s 1.32
15-6,6-— FI3E-2-3F F 3 —FF[3.1.1] B4
2 1.931 ((15)-6,6-dimethyl-2-methylene-Bicyclo[3.1.1]heptanes) CoHis 062
(3E,5E)-2,6- ~HI%E-1,3,5,7- UM
3 8.207 ((3E,5E)-2,6-Dimethyl-1,3,5,7-octatetraene) CoHie 051
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Continued
4 8.365 1-F 5E-2-(1- F 4k 2, 3E)- 7K (1-Methyl-2-(1-methylethyl)-benzene) CioHia 0.10
5 8.477 ¥ k4% (D-LimoneneD) CuoHis 6.31
6 8.554 % % (3,7-dimethyl-1,3,6-Octatriene) CioH1s 53.09
1-FE-4-(1-RWHE)-14 O 0
! 8.719 (1-methyl-4-(1-methylethyl)-1,4-Cyclohexadiene) CaoHss 0.11
8 8.911 4-FF BE-3- [0 - 3- I i (3-(4-Methyl-3-pentenyl)furan) CioH1,0 0.22
9 9.297 Jz 3\, 2,8-7# 1af i (trans-p-Mentha-2,8-dienol) CioH160 0.13
4- 53 TR J-1- R k-2 3K - 1T
10 9.324 (4-1sopropenyl-1-methyl-2-cyclohexen-1-ol) C1oHis0 0.22
2-(4-F HE-2,4- 0 CL I k) -2- 57 T I
1 9388 (2-(4-Methyl-2,4-cyclohexadien-1-yl)-2-propanol) CaoHis0 015
3- LR HE-A-(1-FI-1- Ik 2, 36)-1- RO 31 O
12 9.601 (3-acetoxy-4-(1-hydroxy-1-methylethyl)-1-methyl-Cyclohexene) C1zH05 0.18
13 9.709 3- 57 A 3L-6- A 3-2- 31 CU - 1- (3-Isopropyl-6-methyl-2-cyclohexen-1-one)  CioHi0 0.51
14 9.778 Frigi% (2,6-Octadienal,3,7-dimethyl) CioH160 0.12
(R)4-FHE-1-(1-FH 5: 2 58) 3 -1
15 9.879 ((R)-4-methyl-1-(1-methylethyl)-Cyclohexen-1-ol) C1oHis0 042
P R -5 (1-H R 2 ) 3E L
16 10.063 (2-methylene-5-(1-methylethenyl)-Cyclohexanol) CoHis0 037
2- FF -5 (1- F 35 2, 38)-2- 1 L) 2-8
17 10.279 (2-methyl-5-(1-methylethenyl)-2-Cyclohexen-1-ol) C1oHi60 2.66
4-3F F 3L -1-(1-F 3 2,38)- 2,18 2158 -XA[3.1.0] -3
18 10.317 (4-methylene-1-(1-methylethyl)-acetate-Bicyclo[3.1.0]hexan-3-ol) CizH10 0.15
5~ 373 P I Jik-2- R - B 3 -1- FR g
19 10.365 (5-1sopropenyl-2-methylcyclopent-1-enecarboxaldehyde) C1oH0 0.24
-2+ PR -5-(1- 57 PR s ik ) -2- 38 - 1- T
20 10.394 (cis-2-methyl-5-(1-methylethenyl)-2-Cyclohexen-1-ol) C1oH160 0.32
21 10.453 1,3,3- = I 3E-2- 20 35 Ui (2-ethenyl-1,3,3-trimethyl-Cyclohexene) CiiHis 0.57
J 2\-2- F JE-5-(1-H 2 B)-2- 38 ELdi- 1-1F
22 10.545 (trans-2-methyl-5-(1-methylethenyl)-2-Cyclohexen-1-ol) CuHis0 044
10,30, 5014 F1He-1-(1- I 4 2, 38)- — PR[3.1.0] CU-3- it
23 10.592 ((1.alpha.,3.alpha.,5.alpha.)-4-methylene-1-(1-methylethyl)- Ci1oH160 118
Bicyclo[3.1.0]hexan-3-ol)
2-HIHE-5-(1-FF 25 35)-2- 24 CL s
24 10.647 (2-methyl-5-(1-methylethenyl)-2-Cyclohexen-1-one) C1oH0 082
(S)-2-FP -5-(1- 1% 7, 3%)-2-3F Ui
25 10.719 ((S)-2-methyl-5-(1-methylethyl)-2-Cyclohexen-1-one) CaoHis0 0-34
4-(1-H 207 5E)-1- 38 s L
26 10.785 (4-(1-methylethenyl)-1-carboxaldehyde-1-Cyclohexene) C1oH10 3.89
1,2,42,5,6,7,8,8a J\ &-4a- FF 3L ZE i
21 10.885 (1,2,4a,5,6,7,8,8a-octahydro-4a-methyl-2-Naphthalenamine) CuHwN 0.25
28 10.923 2-Fi3E-5-(1- F 5k 2, 3) 13 (2-methyl-5-(1-methylethyl)-Phenol) C1HuO 1.26
(S)-(-)-4-7 P 475 3L - 1-3F Tl 56 P
29 11.022 ((S)-(-)-(4-1sopropenyl-1-cyclohexenyl)methanol) CoHis0 0.18
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Continued
1R,4R,7R,11R-1,3,4,- VY '} = ¥£[6.2.1.01.6] +—-2-/
30 11.066 (1R4R,7R,11R-1,3,4,7-Tetramethyltricyclo[5.3.1.0(4,11)Jundec-2-ene) CasHae 2.96
1,2,3,32,4,5,6,7- )\ &(-1,4- — F BE-7-(1-F 2 ) 2k B4
31 11.12 ([1R-Ipha.,3a.beta.,4.alpha.,7.beta.)]-1,2,3,3a,4,5,6,7-octahydro-1,4- CisHas 0.23
dimethyl-7-(1-methylethenyl)-Azulene)
32 11.41 Jijt &5 1645 (dehydro-Aromadendrene) CisHa, 0.16
(L.¢,4a0,8a.0.)1,2,3,4,4a,5,6,8a- )\ -7 Ffl ik -4- P FH JL-1-(1-H 3k 2, 0k)- 2%
33 11.445 (1.alpha.,4a.alpha.,8a.alpha.)-1,2,3,4,4a,5,6,8a-octahydro-7-methyl-4- CisHas 0.34
methylene-1-(1-methylethyl)-Naphthalene)
I
34 11.543 ([1aR-(1a.alpha.,3a.alpha.,7b.alpha.)]-7-tetramethyl-1a,2,3,3a,4,5,6,7b- CisHzg 0.87
octahydro-1H-Cyclopropa[a]naphthalene)
2,3,4,5-J4 HIJE-—=34[3.2.1.02,7]-3-F /%
3 11.609 (2,3,4,5-tetramethyl-ricyclo[3.2.1.02,7]oct-3-ene) CiHis 0.19
2,6- FJE-6(4- H k-3- T p k) - XA [3.1.1]-2 Pl
36 11.896 (2,6-dimethyl-6-(4-methyl-3-pentenyl)-Bicyclo[3.1.1]hept-2-ene) CsHas 0.22
37 12.087 1,2- = H 4 BE-4-(1-TA I ) 25 (1,2-dimethoxy-4-(1-propenyl)-Benzene) C11H140, 2.22
1-(1,5- I 3E-4- CUl)-4- F 2L 5
38 12.196 (1-(1,5-dimethyl-4-hexenyl)-4-methyl-Benzene) Ciszz 0.21
(E)-7,11-— F JE-3- W0 H 3-1,6,10- 1 - Fk-3-J
39 12.357 ((E)-7,11-dimethyl-3-methylene-1,6,10-Dodecatriene) CasHae 0.26
3aS-a.a.,3b.B8.,48.,7a.aS*a, 7aS* )\ -7~ FF 3-3- 3V FF 3-4-(1- HI Bk 2. 0)-1 -

20 12.474 IR REE[L, 3 A [ 1,2])7K ([3aS-a.alpha.,3b.beta. 4.beta.,7.alpha., 7aS*)] CisHae 0.29
octahydro-7-methyl-3-methylene-4-(1-methylethyl)-
1H-Cyclopenta[1,3]cyclopropa[1,2]benzene)
1S-(1.a,4a.5.,8a.0.)- 7N AL -4,7- Z HIFE-1-(1- & £ K] %%

41 12.535 (1S-(1.alpha.,4a.beta.,8a.alpha.)-hexahydro-4,7-dimethyl-1-(1-methylethyl)- CisHzg 0.31
Naphthalene)

42 12.827 S KA E % (trans-Longipinocarveol) CisH20 431
43 12.877 AL 1T )% (Caryophyllene oxide) C1sH240 0.06
44 12.916 %j (Asarone) C12H1605 0.04
(E)-1,5,5-= H 5E-6-2- T ML 38 U4
45 12.955 (1,5,5-trimethyl-6-(2-butenyl)-Cyclohexene) Cihzz 0.24
46 13.118 (I W\ 4% (Ledene oxide-(11)) Ci5H240 0.11
2,3,5,9-PU F 3341 [6.3.0.0(1,5)]2-+— s 4 -4- il
4 13.229 (2,3,5,9-tetramethyl-Tricyclo[6.3.0.0(1,5)Jundec-2-en-4-one) CisHz0 128
48 13.297 Zj(Fluorene) CisHio 1.26
49 13.326 7 B 1 S8 AL (Aromadendrene oxide-(2)) CisH20 0.05
7R, 8R-8- % -4~ TP 5 P :-7- F . — 3R [5.3.1]

50 13.587 (7R,8R-8-Hydroxy-4-isopropylidene-7-methylbicyclo[5.3.1]undec-1-ene) CsH40 031

o — 23— B (i _ N _ . .
51 13.921 2-EF'ﬁﬁ%-l,z-/pgEF'%z#@s(bls(z_methylpropyl) 1,2-Benzenedicarboxylic CasHssOs 026
acid ester)
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I GC-MS B HI BN B 55 4945 A AL 27 o i AT 70, SEor B3 64 ANy, FHTEAR VA 3%
AL AR S, JF SRR, TS 1 BT K 51 ML), SLRai RRYIR
CEHERME D EEA . R JTEE WS, BiSE. MK, MR &Y. Hh B
T RHERYIR, ARAE RN &, ARSI RIS SRS R R m Tl
Hate, BRI aY R B E s, &R, &2 O EE s e A [15]. 28
W AE T 4 Th 2 e AT DU R M b B R IR A G R 73, B ey 1) 2 FH T 54 [16] o

B
R SO K 2 (R K R 0
E&ME

AT H AR DL HE ST H B SRR FramIime ok S R S 2 5 45 (No. XINUBS1901); [ 5% A5t
F5 K JE T H (No.2016YFC0500805); #rs& Iy K22 “+ =7 K H f S RHE 5 3 bR iR @ 5% B (No.
17SDKD0806).

SEEk

[1] FremyEmiEsns. e EM] 856, ZEAF Frampld A A, 1999: 93.

[21 Z&W. BCHHEEM TR I EZRE, 2012, 47(10): 776-777.

[3] ;l;(/fg)ﬁ‘ﬁsjzjs'f?;éﬁﬁ?ﬁl, ke, IR, & BREOCT RN PIE e R[], BRI, 2010,

[4] Gaspar, L., Oliveira, A.P., Silva, L.R., et al. (2012) Metabolic and Biological Prospecting of Coreopsis Tinctoria. Re-
vista Brasileira de Farmacognosia, 22, 350-358. https://doi.org/10.1590/S0102-695X2011005000224

[51 Kim, H.Y., Keumll, J. and Jeong, H.S. (2010) Biological Activities of Coreopsis Tinctoria Nutt. Flower Extracts. Ko-
rean Journal of Horticultural Science & Technology, 28, 857-863.

[6] Jeong, H.S., Chang, Y.D., et al. (2010) Antioxidant Activities of Fractions Obtained from Flowers of Coreopsis tincto-
ria Nutt. Korean Journal of Horticultural Science & Technology, 28, 115-119.

[7] Dias, T., Bronze, M.R., Houghton, P.J., Mota-Filipe, H. and Paulo, A. (2010) The Flavonoid-Rich Fraction of Coreop-
sis tinctoria Promotes Glucose Tolerance Regain through Pancreatic Function Recovery in Streptozotocin-Induced
Glucose-Intolerant Rats. Journal of Ethnopharmacology, 132, 483-490. https://doi.org/10.1016/j.jep.2010.08.048

[8] GSKEWN, #HfE T EH-MEHTAR, TG, & BE Wk AAEBUERIR RO T4 P mE e ). ML,
2011, 39(21): 57-59.

[91 Sun, Y.H., Zhao, J., Jin, H.T., et al. (2013) Vasorelaxant Effects of the Extracts and Some Flavonoids from the Buds of
Coreopsis tinctoria. Pharmaceutical Biology, 51, 1158-1164.

[10] Jing, S., Zhang, X. and Yan, L. (2015) Antioxidant Activity, Antitumor Effect, and Antiaging Property of Proantho-
cyanidins Extracted from Kunlun Chrysanthemum Flowers. Oxidative Medicine and Cellular Longevity, 2015, Article
I1D: 983484. https://doi.org/10.1155/2015/983484

[11] S tEh, J5fR, WM, 55 MYDIE R RO R EAL S PR AR T T LKA 0], BRI R, 2008(23):
357-358.

[12] W3, 7, e, 55 SXO% Rl MG EEERT U RE[T]. BURZGM) S5ImIK, 2012, (27)5: 512-518.

[13] F¥iE%, Wdkis, Wi, RER, FERIL WAAEH R E R 1 GC-MS 2 Hr[J]. & dh ke, 2011, 32(16):
233-235.

[14] SKEZWN, ¥, PTRHAS-175 . GC-MS X} BT 4G5 Ko it sy U 7 [3]. rsiERRE R #2414k, 2010, 33(11):
1299-1300.

[15] vhdkify, AR08, XML, Wide, BARE. T45 M EE TR MWL) A fEYaAak, 2012, 33(12):

DOI: 10.12677/hjcet.2019.94045 322 =AW EESE YN


https://doi.org/10.12677/hjcet.2019.94045
https://doi.org/10.1590/S0102-695X2011005000224
https://doi.org/10.1016/j.jep.2010.08.048
https://doi.org/10.1155/2015/983484

B 5%

2284-2287.

[16] 4 NBH, ZRUKiE, VBN, TE8%, B SRR M B b A F AR 6 0N 2 A i S A [9]. A dnte T,
2011, 28(10): 982-986.

Hans i
SIS R PR 2

1. FTFFENPI T T http://enki.net/, 5 DU A “ 4SO YRS CNKI SCHOLAR”, Bk#% 2 : http://scholar.cnki.net/new,
FEHE N BN SCEAR S, BRI
oisd “RMIR” . FHAIRMELPE: [ISSN], HAMAT] ISSN: 2161-8844, RIn]Zrif].

2. BT &R T http://enki.net/ TR “ IHAR A E 7 BENFIMIH R : http://www.cnki.net/old/, A= AM3EFE [ Br STk &% ”
BN, MWRIEEEMANSCEARE, BT A,

PefgiE S http://www.hanspub.org/Submission.aspx
HATIME4E: hjcet@hanspub.org

DOI: 10.12677/hjcet.2019.94045 323 =AW EESE YN


https://doi.org/10.12677/hjcet.2019.94045
http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:hjcet@hanspub.org

	Volatile Oil Chemical Constituents Analysis of the Kunlun chrysanthemum in Xinjiang
	Abstract
	Keywords
	新疆昆仑雪菊挥发油中的化学成分分析
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 仪器与试剂
	2.2. 挥发油的提取
	2.3. GC-MS 分析条件

	3. 结果与分析
	4. 结论
	致  谢
	基金项目
	参考文献

