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Analysis of Volatile Components in a Toilet Water by HS-SPME-GC/MS

LIU Xiu-hua, HE Xiao-bo, LIN Tao
(Institute o f Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The volatile components in headspace of toilet water were concentrated by head
space-solid phase micro-extraction (HS-SPME), and analyzed by gas chromatography-mass
spectrometry(GC/MS). More than 40 components were identified. For green toilet water,
the principal components are 2-furancarbinol (15. 36%), benzyl acetate (11.05%),
isoborneol(8. 38%), linalyl propionate(7. 48%), limonene(6. 90%), valencene(5. 87%),
borneol(5.09%). For blue toilet water, the principal components are limonene(27. 76%) ,
2-furancarbinol (19. 23%). Most of the components are sweet-scented compounds. Only
several components have the action of sterization and antisepesis.
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Table 1 The volatile components of the green toilet water
min /% /%
1 15.99 IS p-Myrcene CioHis 136. 24 91 2.79
2 17. 41 D-Limonene CioHis 136. 24 94 6. 90
3 18.15 3.,7- -1,3,6- 3,7-Dimethyllocta-1, 3, 6-triene CioHus 136. 24 93 0.95
4 18.72 3,7- -1,3,7- 3,7-Dimethyllocta-1,3, 7-triene CioHis 136. 24 96 2. 36
5 19. 28 Acetic acid hexyl ester CsHi50; 144. 21 83 0. 25
6 19. 96 Dipentene CioHis 136. 24 96 0.47
7 20.52 -4- Acetic acid-4-hexen-1-yl ester CsHi4 0O, 142. 20 83 1.33
8 21.84 Rose oxide CioHi50 154. 25 86 0.15
9 22.26 1.2.3,4,5-Pentamethyleyclopentadiene CioHis 136. 24 96 0.57
10 24. 40 4-Methylanisole CsHy00 122.17 92 2.64
11 25.27 Menthone CioHi50 154. 25 90 0.24
12 25.54 Geranyl acetate Ci12Hs0 0Oy 196. 29 64 0.56
i oase P [1s-(la.4a,7a)]-1,2.3,4,5,6,7,8-Octahydro-1, - yor 55 o5 -
4,9,10-tetramethyl-4, 7-methanoazulene
14 26.32 Linalool CioHi50 154. 25 90 3.09
15 26.76 Linalyl propionate Cr3Han O, 210. 32 90 7.48
16 26.90 Camphor CioHis0O 152.24 95 0. 54
17 27.73 Fenchyl alcohol CioHi50 154. 25 72 0.16
18 28.18 Valencene Ci5Hyy 204. 36 99 5.87
9 s oo ChHO, 184,28 97 3.18
3,7-Dimethyl-6-octen-1-ol-formate
20 28.63 Caryophyllene Ci5 Hyy 204. 36 98 1. 49
21 28.98 2-Furancarbinol CioH200O 156. 27 91 15. 36
22 29.19 -2,6- -2,6- cis-2,6-Dimethyl-2,6-octadiene ~ CioHis 138. 25 97 2.06
23 29.92 Isoborneol CioHi50 154. 25 93 8.38
24 30. 08 Seychellene Ci5 Hay 204. 36 64 4.03
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/
min /% /%
25 30. 45 Styralyl acetate CioHi20, 164. 20 90 0. 39
26 30. 64 Borneol CioHisO 154. 25 93 5.09
B 1,2, 3a, 7-Tetramethyl-1a, 2, 3,4, 5, 6, 7b-octa-
27 30. 83 Ci5 Hyy 204. 36 95 0.57
hydro-1H-cyclopropal a ]Jnaphthalene
28 31.22 Benzyl acetate CoH100, 150. 18 97 11.05
29 31.56 2- 2-Butyldecahydro naphthalene CieHa 194. 36 58 1.76
30 31.96 Isolongifolone Cy15Hz, O 220. 35 70 0. 47
31 33.04 Geraniol CioHi50 154. 25 78 0. 37
32 33.69 a a-Hexylcinnamaldehyde Ci5 Hz0O 216. 32 98 2.42
33 33.90 a a-lonone Ci3H20O 192. 30 86 0.54
34 34.99 Phenethyl alcohol CgHi00O 122.17 87 0.29
35 35.78 B p-lonone Ci13H200O 192. 30 88 0.15
36 37.95 Isoamyl salicylate Ci12H1603 208. 26 94 2.05
37 39. 38 Amyl salicylate Ci12H1603 208. 26 94 1. 66
40 4- N
[10]
37 , ,
A A} A} ’ b
N N Y ’
22 s s
[11]
o b o
2
Table 2 The volatile components of the blue toilet water
/%
/min /%
1 11.79 a- a-Pinene CioHys 136. 24 95 1.52
2 14. 63 B B-Pinene CioHys 136. 24 97 4.29
3 15.98 Iz p-Myrcene CioHis 136. 24 90 0.92
4 17. 44 D-Limonene CioHys 136. 24 96 27.76
1- -4- -1,4-
5 18. 81 CioHis 136. 24 97 2.54
1-Methyl-4-(1-methylethyl)-1,4-cyclohexadiene
6 19. 29 Acetic acid hexyl ester CsHi50- 144, 21 90 3.27
7 19.61 1- -2- 1-Methyl-2-isopropylbenzene C3Hs O, 74.08 86 0.22
8 19.97 Dipentene CioHis 136. 24 88 0.12
9 20.63 -4- Butyric acid-4-hexen-1-yl ester CioHi50, 170. 25 78 0.73
10 23.76 2- -1- 2-Propyl-1-pentanol CgHi50 130. 23 64 0. 44
11 24.63 Allyl heptanoate CioHi502 170. 25 78 1.92
12 26.32 Linalool CioHi50 154. 25 93 3.82
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. /% /%
/min
13 26.74 Linalyl propionate Ci3H2, 02 210. 32 78 0.21
14 27.47 2- 2-tert-Butyl cyclohexanol CioH200O 156. 27 56 13.07
3,7- 6 -1
15  28.36 Ci1 Hz0 02 184. 28 80 2.69
3,7-Dimethyl-6-octen-1-ol formate
16 28.97 2-Furancarbinol CioH20 O 156. 27 91 19. 23
17 30.49 Styralyl acetate CioHi120, 164. 20 91 1. 36
18 31.21 Benzyl acetate CoH100, 150. 18 96 5.44
19 32.19 a-Damascone Ci13Hz0O 192. 30 58 0.82
32.76~ 2,6- -1.4
20 C1y Hy2 Oy 222 90 —
34.52 2,6-cis(1,1-Dimethylethyl)-)-1,4-benzenediol *
21 35.71 B Blonone CisHyO  192.30 96 2.26
22 36.61 Dimenthyl oxalate Cor Hys Oy 366. 28 83 7.37
e 4 32.76~34. 52 min .
3 (7):692-703.
HS‘SPME [61 SONG J; GARDNER B D, HOLLAND J F, et
al. Rapid analysis of volatile flavor compounds in
b
apple fruit using SPME and GC/time-of-flight
, o HS-SPME
mass spectrometry [ J]. J Agric Food Chem,
. ’ 1997, 45(5): 1 801-1 807.
40 ’ N [7] MUCCIOA D, FIDENTE P, BARBINI D A, et
’ al. Application of solid-phase extraction and liquid
chromatography-mass spectrometry to the deter-
. mination of neonicotinoid pesticide residues in fruit
y and vegetables[J]. Journal of Chromatography A,
2006, 1 108 (1) 1-6.
[8] POINOT P, GRUA-PRIOL J, ARVISENET G,
et al. Optimization of HS-SPME to study repre-
r1] 77 sentativeness of partially baked bread odorant ex-
2006.9.41 ' ' tracts[ J]. Food Research International, 2007, 40
R (9): 11701 184.
[2] , ’
9 ’ ) ’ -
[JJ. 1994, (1) ; 40-42. Lo
[3] KANEI N, TAMURA Y, KUNIEDA H. Effect .
. Ul . 2008, 47 (3):
of types of perfume compounds on the hydrophile-
71-74.
lipophile balance temperature [ J ]. Journal of
10 ,
Colloid and Interface Science, 1999, 218 (1/2). [10]
13-22. [M] ’
M.
[4] . LJ1. L0g9
,1995,13(2) ; 145-146. T
NP . [11] [M].
[5] OUYANG G F, PAWLISZYN J. Recent develop-
, 1985.





