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1.1
(1) QG1 ( ):
(2) 500 mL ( ): 60~ 80
(3) 20 mL. ( ): 80  GDX 101
(4 ( ):
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(6) Chrompack : Tenax GR
2 , ( 1
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(1) ( )% (2)
(aqua space) 1 , ;(3)
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1.2
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(Thermat desorption Cold Trap-Gas Chromatograph/M ass Spectrum,
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5 Cemin ', (99. 999%), 70 eV,
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1~ 4 : RT ( min), 2 2. 88~
34. 89; m/ z ;47
)
2001 10 , 2 -2 -1,3 (32.24%)
(19. 61%) (10.77%) ( ) ( 5.30%) (4.79%)
(4.72%) (4.54%)  (4.16%) :
100 17.33 28.81
50 8.33 23.26,
400 5.77 10.36 17.79 | 2418 3318 °
o | 10361189 2087 |} 2834 3112 33
5.06
100 5.46
50 8.60 g U2 o0 29.20
» w978 . 21.94 :
fj; 6.33 1148 1643 2669 2784 31.00 33.05
= 0
iad 4.63
= 100 16.00
5.47
50 5.66 19.03 21.87
29.02
625 872 984 1262 1493 17.98L zo.ssJ] 2201 2798 ) 32.90
100 1 14.90
50 448 5.06 .
EIN 609 | 1011 1400) |17.77,'%%° 21972871 2767 2890 4 o5 3420
L A m s s s S s e e e e
6 10 16 20 25 30
/min
2 - / ( )
1 - / ( )

/ /
min (ny z) %
4.87 43 A cetic acid, methyl eser ( Devoton) 1.9
5.77 43 Ethyl acetate (A cetic acid, ethyl ester) 2.8
6.26 60 Acetic acid ( Ethamoic acid) 1.9
6.51 4 Pentanal (Valeraldehyde) 0.6
8.33 55 F Butanol, 3 mehyt (isopentyl alcohol) 7.2
11.89 41 2 Hexenal, (E)- (( E)-2Hexenal) (E)-2 2.1
14.48 23 Bicyclo [ 3. 1. 1] hept 2 ene, 3,6, 6 trimethyt 36,6 -2 0.2

(2-Nopinene, 3, 6, 6 trimethyt )
15.74 93 B- Phellandrene ( Cyclohecene, Fmethylene B 0.2
G [ F methylethyt ]-)
16. 88 107 3 Pyridinecarbox aldehy de (N icotinaldehyde) 85
17.33 86 > Leucine, methylester (Leucine, methylester, I-) L- 4.5
17.79 86 L- Tsoleucine, methylester (Isoleucine, methyleser, L-) L- 2.6
20.50 R I Proline, Tt methy 5 oxo, methyleger r -5 -I- 0.5
23.25 121 Formamide, N-phenyl ( Formanilide) N- 9.1
28.81 119 I- Butanamine, N [2- pyridinylmethylenel- N-[2 It 24.7
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2 - / ( )
/
min (nyz) o
418 58 T rimethylamine 1.9
424 31 Ethy ether ( Ethane, 1, I¥oxybis) 1. 4
4 4 74 Hydrazire, trimethyk (N, N, N<Trimethylhydrazine) 2.0
47 43 Pentane, 2-methy} ( sohexane) 2 ( ) 0.9
487 57 Pentane, 3 methyt (3 Methylpentane) 3 1.2
597 60 Acetic acid ( Ethanoic acid) 7.8
655 43 2 Propanone, Fhydroxy (Acetol) 0.5
6 81 44 Pentanal ( Valeraldehyde) 0.2
Q54 44 Hexanal ( = Caproaldehy de) 1. 8
QR 43 Acetic acid, butyl ester ( 7= Butyl acetate) 0.5
10 &4 96 Furfural (2-Furancaboxaldehyde) 0.3
12 21 57 3 Hexamone, 5 methyt ( Ethyl isobutyl ketone) 5 -3 0.3
12 76 44 Heptanal (= Heptaldehyde) 0.6
13 &4 93 Bicyclo [ 3 1. 1] hept 2 ene, 3,6, 6 trimethyt 3,6,60 -2 1.2
(2 Norpinene, 3, 6, 6 trimethyt )
14 05 193 Acetic acid, N<(2 [ Fhydroxyl F phenylethyl] - N4(2[F -t 0.4
phenyl) hy drazide )
14 93 77 Benzldehyde ( Artificial Almond Oil) 3.3
15 30 41 2( 5H)- Furanone, 3 methyk ( ? - Methyt 3 =23 )- 0.8
? aotonolad one)
15 43 94 Carbamic acid, phenyl eser ( Phenyl catbamate) 2.7
1552 60 Pentanoic acid ( Valeric acid) 0.5
16 27 93 1, 4 Cyclohexadiene, F methyt 4 ? 0.5
(1-methylethyl)- (? Terpinene)
16 81 57 2 Propyt 1- pentanol 2 -t 4.0
16 91 68 Limonene ( Cycbhexene, Fmethyt 4 [ Fmethylethenyt ) 0.7
18 18 105 A cetophenone ( Ethanone, 1- phenyt) 1.3
19 09 57 Nonanal (= Nonaklehyde) 3.5
20 % 41 Undecanal (= Undecanal) 0.8
21 8 128 1H- Indene, Fmethylene (+ Methylene 1H- indene) t -1 0.8
21 H 41 Decanal (= D ecaldehyde) 2.9
22 45 132 Thiourea, tetramethyt (Urea, 1, 1, 3, 3 tetranethyl 2 thio) 0.2
23 47 57 Nonaroic acid (= Nonanoic acid) 0.5
24 70 142 Naphthalene, Fmethyt (? Methylnaphthalene) t - 0.2
25 12 142 Naphthalene, 2 methyt (? Methylnaphthalene) 2 - 0.2
27 47 161 1, 4Methancazulene, decahydro 4,8, 8 -48, 8 -9 1.3
time hyt 9 methylene -1, 4
27 34 43 5,9 Undecadierr 2- one, 6, 16 dimethyt , 1.9
(E) ( trans Geranylacetone) ( )
28 15 165 F Methoxy 2, 2, 4, 8 terame hy kricy clo F -2,24,8 - 0.8
[5.3.1.0(4 1. 1) | undecane [S3.1.0(411)]
28 37 177 2, 5 Cyclohexadiene 1,4 dione, 2, 6bs( 1, F 26 1.5
dimethylethyl)- ( p- Berzoquinone, 2,6 df tert butyl)
3020 102 Phenylmaleic anhydride (2,5 Furandione, 3 phenyl) 0.8
30 56 115 Butanediic acid, methyt , bis( Fmethylpropyl) ester (F ) 0.8
3275 55 F Pentadecanol (- Pentadecanol) 0.3
36 39 149 1, 2 Berzenedicarboxylic acid, bis (2 methylpropyl) ester 0.2
(Phthalic acid, diisobutylester)
38 13 149 Dibutyl phthalate (1,2 Benzenedicathoxylic acid, dibutylester) 0.2
40 38 55 1-Heptadecanol (= Heptadecanol) 0.

( ) 2 (TIC)
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RT31.12  33.18, RT5.05 16.02  29.20, RT16. 00
RT9. 78 14.90 15.94  21.97 (
RT5.05 2 - 1,3 : )
3 - / ( )

/ /
min (ny z) %
4.27 58 Trimethylanine 04
4.47 31 Ethy ether ( Ethane, 1,1<oxybis) 15
4.63 43 A cetic acid, methyl ester ( Devoton) 175
4.81 43 A cetic acid, hydrazide ( Acethydrazde) 40
4.99 41 2 Propenal, 2 methyt ( Methyacrylaldehyde) 2 -2 Q5
5.47 43 Ethyl acetate (A cetic acid, ethyl ester) 80
6.16 4 Butanal, 3 methyt (Isovaleraldehyde) 3 ( ) Q6
6.96 4 Pentanal (Valeraldehyde) Q5
9. 64 4 Hexanal (r Caproaldehyde) 13

10. 00 43 Acetic acid, butyl ester ( = Butyl acetate) Q5
10.73 9% Furfural (2 Furancatboxaldehyde) Q0
12.80 4 Heptanal ( mHeptaldehyde) 15
13.09 43 Acetic acd, Pentyl ester ( = Amyl acetate) Q2
16.75 57 2 PropyF F pentanol 2 -r Q5
17.98 57 2-Nonerr tol, ( E) ((E) 2 Noner Fol) (E)-2 a9
19.04 57 Nomnanal ( = Nonaldehyde) 79
20. 88 41 Undecanal ( rr Undecanal) 16
21.87 41 Decanal ( = Decaldehyde) 717
27.67 43 5, 9Undecadierr 2 one, 6,16 dimethyt, ( ) Q3
(E) (trans Geranylacetone)
27.98 165 FM ethoxy 2, 2, 4, 8 tetramethy ltricy clo * -2,2,4,8 - Q8
[53.1.0(4 1. 1) ] undecane [5.3.1. 041 1)]
30. 40 115 Butanedioic acid, methyt, bis( Fmethylpropyl) ester (1- ) Q3
36.25 149 1,2- Benzenedicathoxylic acid, bis (2 methylpropyl) Q6
ester (Phthalic acid, diisobutyl eser)
38.00 149 Dbutyl phthalate ( 1, 2 Benzenedicatboxylic acid, dibutylest er) 14
40.23 55 FHeptadecanol ( - Heptadecanol) Q6
TCT- GG/MS , ,
: ( 8.5% 1.4%),
. I C ) ( ) (
) ( ) C ) C ) . ;
191 [91
P 5
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4 - ( )
/
min (n/ 2) %
4.43 59 Hydrazne, trimethyt (N ,N, N“Trimethylhydrazine) 213
5.29 43 Ethyl acetate (Acetic acid, ethyl ester) 55
6.81 4 Pentanal (Valeraldehyde) Q7
8.39 60 Acetic acid ( Ethanoic acid) 28
8.58 91 Toluene ( Benzene, methyl) Q08
11.24 41 2Hexenal, ( E)- ((E)- 2 Hexenal) (E)-2 L5
12.72 4 Heptanal ( mHeptaldehyde) Q4
16.48 107 3 Pyridine catboxaldehyde ( Nicotinaldehy de) 14
16. 69 57 2 PropyF F pentanol 2 -F 11
17.65 41 2 Octenal (2 Oderr Fal) 2 18
18.06 105 Acetonphenone ( Ethanone, 1- phenyt) 12
18.95 57 Nomnanal ( = Nonaldehyde) 30
21.73 120 M ethyl sal icylate ( Bemzoic acid, 2 hydroxy , methyleser) 59
21.79 41 Decanal ( = Decaldehyde) 42
22.54 121 Formamide, N-phenyl ( Formanilide) N 49
27.67 43 5,9 Undecadierr 2- one, 6, 16 dimethyt , ( E) ( ) 30
( trans- Geranylacetone)
28.90 3 ? Farnesene (1,3, 6, 16 Dodecatetraene, 3,7, 1F trimethyl) ? ( ) 45
30.41 115 Butanedioic acid, methyt, bis( Fmethylpropyl) ester (I- ) Q4
2.2
50
3 v,
% 40 ¢ %
7 30} g .
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A Preliminary Study on Human Brain Waves Influenced by Volatiles Released
from Living Sorbaria kirilowii( Regel) Maxim. in Different Seasons

JHENG Hua', JIN Youwju?, ZHOU Jin-xing®, II Wenbin®
(1 Research Imstitute of Resources Imsects, CAF, Kunming 650216, Yunnan, Chima;
2. Beijing Foresry University, Beijing 100083, China; 3. Research Institute of Foredry, CAF, Beijing 100091, China)

Abstract: As one of the most common greenery vegetations in Beijing, Sorbaria kirilowii was investigated on its
natural volatiles without damaged from the living plant. Such substances of volatiles were collected by high ad
sorptive Tenax-GR by a portable circular system for lab TCI- GC / MS analysis, which could deermine most of
the sampled chemicals. Variations of camponents in different seasons were found in the plant volatiles. The test
on health volunteers inhaling such volatiles was observed that the trend of human mood changed into anxiety and
tension, according to brain wave data simultaneously. Thus much dtentions should be paid to the green olfactory
environment design of forestry ergonomics wih strictly use of Sarbaria kiridawii.

Key words: Sorbaria kirtlowi ; foresiry ergonomics; green olfactory environment; plant volaile



