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Analysis of Chemical Constituents in n-hexane Extract of Ginkgo biloba Seeds by GC-Q-TOF/MS

WEI Xiao-hua, ZHANG Jun-yi, ZHANG Hu-jun (Jiangsu Province Wuxi Environmental Monitoring Central, Wuxi, Jiangsu 214000 )

Abstract Taking freshly picked Ginkgo biloba seeds as the test material ,n-hexane was used to extract the target substance in Ginkgo biloba
seeds, the gas chromatography-time-of-flight mass spectrometry ( GC-Q-TOF/MS) was used to analyze the chemical components in Ginkgo bi-
loba seeds.A variety of compounds were analyzed from the spectral results, and the relative content of each component was determined by the
normalization method.The results showed that the n-hexane extract of Ginkgo biloba contained 83.91% alkanes, unsaturated olefins and esters,
and the content of monoterpenes, sesquiterpenes, terpene lactones, terpene glycosides and sterols accounted for 9.22%.GC-Q-TOF/MS quali-
tative analysis had high resolution, low background interference and high sensitivity, and was suitable for analyzing chemical components in

samples with complex matrices.
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Table 1 Analysis results of GC-Q-TOF/MS of extracting solution Ginkgo biloba seeds
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1 3.925  Cyclopentanol ,2~methyl -, cis— CoH,,0 25144-05-2 86.21 0.17 56.061 4
2 5.833  +/—.—trans—2-Cyclohexene—1,4~diol C¢H,,0, 41513-32-0 86.89 0.02 70.076 9
3 7.064  Benzaldehyde C,H,0 100-52-7 86.85 0.07 105.033 3
4 7.671  Furan,2—pentyl— CyH,,0 3777-69-3 89.07 0.14 81.033 8
5 8.481  Cyclopentanecarboxaldehyde ,2—methyl -3 —methylen— CgH,,0  1000154-24-0 87.74 0.01 67.053 4
6 8.521  Benzyl alcohol C,H,0 100-51-6 80.34 0.02 79.053 5
7 8.756  Benzeneacetaldehyde CsHg O 122-78-1 90.32 0.27 91.059 6
8 9.018  Cycloheptanol ,2~methylene CgH,,0 16240-38-3 83.76 0.35 83.048 5
9 9.340  2,5-Pyrrolidinedione, 1-( benzoyloxy ) — C,HyNO,  23405-15-4 81.37 0.03 105.032 7
10 9.715  Cyclohexanol ,3,5-dimethyl - C¢H,;O 5441-52-1 85.28 0.12 71.018 7
11 9.781  Cyclopentanecarboxylic acid ,2-tetrahydrofurylmethylester C,;CHO; 1000282-42-9 86.9 0.03 71.011 9
12 10.130  Phenylethyl Alcohol C4H,,0 60-12-8 88.43 0.18 91.054 2
13 10.262  1,3-Benzenediol ,4—ethyl— CyH,,0, 2896-60—-8 80.45 0.01 123.043 7
14 10.372  Benzene, (2—methylpropyl ) = C,Hy, 538-93-2 81.61 0.01 91.053 5
15 10.617  2,2,3,3—Tetramethylcyclopropanecarboxylic acid,4-methyl-  C;H, 0, 1000221-98-5 82.96 0.01 125.095 6

phenyl ester
16 11.082  Acetic acid, phenylmethyl ester CyH,,0, 140-11-4 87.77 0.12 108.056 4
17 12.173  Bicyclo[ 3.1.0 Jhexane—6—methanol ,2—hydroxy—1,4 ,4—trime- ~ C,,H,0,  58795-41-8 85.28 0.01 67.053 3

thyl-
18 12.409 2—}Cyclohexylpiperidine C,CH,;N  56528-77-9 85.05 0.01 84.019 5
19 12.595  2-Isopropyl—5—methyl-6—oxabicyclo[ 3.1.0 ] hexane—1—car-  C,,H,0, 1000186-21-3 86.85 0.21 125.095 3

boxaldehyde
20 12.704  Bicyclo[ 3.2.0] heptan —2 —one, 6 —hydroxy = 5 —methyl -6~ C,,H,0, 1000154-96-8 86.77 0.03 97.027 7

vinyl—
21 12.757 /-\ce}-,llic acid, chloro—,2-phenylethyl ester C,H, ClO, 7476-91-7 90.24 0.14 104.065 5
22 12.880  Bicyclo[ 3.1.1 ] heptan—3—-ol, 2,6, 6—trimethyl -, ( 1.alpha. 2. C,oH,;;0 27779-29-9 83.02 0.06 70.040 3

beta. ,3.alpha.,5.alpha.) -
23 13.009  2-Cyclohexen—1-ol,1-butyl- C, H 0 88116-46-5 85.22 0.03 97.027 9
24 13.042  Benzeneacetaldehyde,.alpha.—ethylidene— C,,H,,0 4411-89-6 84.32 0.02 115.053 7
25 13.076  p—Menth-4(8) —en—9-ol C, H 0 15714-11-1 83.11 0.04 79.053 4
26 13.238  Bicyclo[ 3.3.0 ] oct—2—en—7-one ,6—methyl— C,H,,0 1000150-43-7 83.01 0.05 79.053 5
27 13.676  3—Cyclopentylpropionic acid, 1-( cyclopentyl ) ethyl ester CisHyO,  1000293-36-9 83.21 0.03 125.095 4
28 13.869  Tetrahydrofuran—2-ol,3,4-di[ 1-butenyl | - C,Hy,0, 1000131-84-0 83.7 0.87 81.053 0
29 14.217 4 ,6—Trimethyl—cyclohex—2—en—1-ol CoH O 1000144-64-7 80.42 0.16 84.019 9
30 14.333  Bicyclo[ 2.2.2 ] octane, 1,2,3,6—tetramethyl - C,H, 62338-45-8 86.34 0.02 81.082 7
31 14.463  Eugenol C,H,,0, 97-53-0 92.95 0.05 164.083 2
32 14.861  Ylangene C,sH,, 14912-44-8 90.66 0.07 105.069 5
33 14.964  a—Copaene CsHy, 3856-25-5 92.08 0.04 105.069 2
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34 15.083  2-Isopropyl-5,5—dimethylcyclohex—2—enone C,CH4O0 1000191-19-3 86.63 0.01 67.053 5
35 15.216  Vanillin CyH O, 121-33-5 88.08 0.02 151.038 7
36 15.511  y—Muurolene CsHy, 30021-74-0 91.65 0.13 161.132 5
37 15.783 3-Buten—2-one,4—(2,6,6—trimethyl-2-cyclohexen—1-yl) - C,;H,,0 6901-97-9 87.9 0.01 121.064 3
38 15.923  Ethanone,1,1—(1,3—phenylene) bis— C,H,,0, 6781-42-6 84.93 0.05 147.044 4
39 16.049  B-copaene C,sH,, 1000374-18-9 84.29 0.01 161.131 9
40 16.380  7—epi—cis—sesquisabinene hydrate CisHxO  58319-05-4 80.56 0.01 69.068 7
41 17.027  3-Buten—2-one,4—(2,6,6-trimethyl—1-cyclohexen—1-yl ) - C,;H,,0 14901-07-6 85.13 0.06 177.127 4
42 17.130  2,2,6-Trimethyl-1~-(3-methylbuta—1,3~dienyl ) =7 -oxabi- C,H,0, 1000191-85-4 81.28 0.01 123.080 0
cyclo[ 4.1.0 ] heptan—3-ol
43 17.216  4-Quinolinecarboxaldehyde C,,H,NO 4363-93-3 86.24 0.04 157.051 8
44 17.561  a—Muurolene CsHy, 10208-80-7 88.58 0.06 105.069 0
45 17.989  (+)-d-Cadinene C,H,, 483-76-1 92.98 0.35 161.137 1
46 18.079  1,6—dimethyl —4—propan—2yl-1,2,3, 4~ tetrahydronaphtha- C,sH,, 483-77-2 90.37 0.03 159.116 7
lene
47 18.351 trans—1,2,3,4,6,7,8,8a—Octahydronaphthalene-6,7-diol, = C,H,, 0, 1000196-33-3 86.76 0.01 119.085 2
5,8a—dimethyl-3-isopropenyl—, cyclic carbonate
48 18.550  o—Calacorene CsH, 21391-99-1 80.93 0.06 157.101 3
49 19.768  6—epi—shyobunol CisHxO  1000374-18-3 83.23 0.05 79.053 3
50 20.020  1-Oxaspiro[ 2.5 ]octane 2,4 ,4—trimethyl -8 —methylene— C,H;0 54345-62-9 81.18 0.03 151.111 4
51 20.259  Isolongifolene,4,5,9,10-dehydro— CsHy 156747-45-4 80.41 0.03 185.132 4
52 20.352  3,9-Epoxy—p-mentha—1,8(10) —diene C,H,0 1000111-14-8 83.13 0.13 122.108 3
53 20.547 4-Cadinen—1-ol CsHy O 21284-22-0 86.86 0.24 119.085 0
54 20.713  Tricyclo[ 4.2.2.0(1,5) ] decan—7-ol C,H,cO  1000191-38-6 87.29 0.01 108.056 3
55 20.833  2-Butanone,4~(2,6,6~trimethyl-1,3—cyclohexadien—1-yl) - C3sHy,0 20483-36-7 87.86 0.27 119.088 4
56 20.882  4-epi—cubedol CisHxO  1000374-16-0 86.17 0.04 161.131 9
57 20.959  2-(2-Isopropenyl —5—methylcyclopentylmethoxy ) tetrahydro- ~ C,;H,,0,  1000194-46-9 88.95 0.08 137.131 6
Tan
58 21.002 z)e;ryophyllenc oxide CsH,0 1139-30-6 89.03 0.04 121.100 0
59 21.105 2-Butanone,4-(2,6,6—trimethyl-2-cyclohexen—1-yl) - C,;H,,0 31499-72-6 81.16 0.49 121.103 7
60 21.450  Ledene oxide—(1I) CsH,,0  1000159-36-7 89.65 0.03 159.115 9
61 21.845 (-)—Spathulenol CsH,, 0 77171-55-2 87.67 0.02 159.116 3
62 22.949  Cyclohexanone,5—ethenyl—5-methyl—4—( 1 -methylethenyl ) - C,sH,0 32663-57-3 83.22 0.02 107.084 9
2—-( 1-methylethylidene ) —, cis—
63 23.039  2-Butyloxycarbonyloxy — 1, 1, 10 — trimethyl - 6, 9 —epidioxy- ~ C,;H;,,O5  108533-24-0 88.75 0.01 138.103 2
decalin
64 23.152  cis—Z~-.alpha.—Bisabolene epoxide C,sH,,O  1000131-71-2 82.39 0.03 67.053 4
65 23.268  1-Oxaspiro[ 2.5 ] octane, 5, 5—dimethyl -4—( 3—methyl-1,3- C,H,0 1000195-92-1 82.26 0.01 79.053 3
butadienyl ) -
66 23.683 2-Butanone ,4—(2,6,6-trimethyl—1-cyclohexen—1-yl ) — C,;H,0 17283-81-7 89.79 0.18 119.091 1
67 23.772  Benzenesulfonamide , N=butyl - C,HsNO,S  3622-84-2 84.36 0.08 141.000 4
68 24.472  Bicyclo[ 4.4.0] dec—2-ene—4-ol ,2-methyl-9~(prop—1-en—  C,sH,,0, 1000196-79-7 83.52 0.01 91.053 4
3-ol-2-yl-
69 24.902 3H-Cyclodeca[ b ] furan—2-one, 4,9 —dihydroxy — 6 —methyl - C;sHy,0, 1000310-90-7 82.45 0.04 119.084 6
3,10-dimethylene—3a,4,7,8,9,10,11,11a—octahydro—
70 25.116  Cyclopentadecanone ,2~hydroxy— C,sH,0, 4727-18-8 84.82 0.16 69.069 1
71 26.197 (7R,8S)—cis—anti—cis—7,8—Epoxytricyclo[ 7.3.0.0(2,6) ] C,H;0 73285-35-5 86.02 0.43 108.093 0
dodecane
72 26.549  2-Methylene—5a—cholestan—33~-ol CxH,0 22599-96-8 85.82 0.04 69.069 1
73 28.765 1-(+)—Ascorbic acid 2,6—dihexadecanoate CygHe Og 28474-90-0 86.02 0.05 129.090 5
74 29.083  Estra-1,3,5(10) —trien—17.beta.~ol C,H,,0 2529-64-8 80.16 0.06 129.090 1
75 29.970  Bicyclo[ 3.1.0 ] hexane—2—undecanoic acid, methyl ester C,H;,0, 10152-73-5 86.73 0.03 129.090 5
76 37.796 B-D-Mannofuranoside , farnesyl— C, Hx O 1000155-15-5 82.76 0.05 81.069 2
77 47.235  Stigmastan—3,5-diene CyHyg 79897-80-6 85.86 0.06 396.376 4
78 48.061  dl-.alpha.—Tocopherol C,Hy,0, 10191-41-0 88.42 0.09 430.383 1
79 48.274  (+)—.gamma.—Tocopherol ,O—methyl—- C,Hs,0, 1000374-72-2 85.22 0.11 430.382 5
80 50.015  Campesterol CyH,0 474-62-4 94.01 0.32 400.371 6
81 52.185 B-Sitosterol C,H,,0 83-46-5 90.86 1.39 414.387 7
82 56.070  Stigmast—4—en—3—one CyH, 0 1058-61-3 80.51 0.50 412.371 6
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Fig.2 Chemical structures of cadinane sesquiterpenes and guaiane-type sesquiterpenoid in n-hexane extract of Ginkgo biloba
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Fig.3 Chemical structures of the sesquiterpene lactones and sesquiterpene glycoside in n-hexane extract of Ginkgo biloba
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