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Compounds and Diurnal Variation of VOCs of Platycladus orientalis
Recreation Forest in Beijing Western Hills in Spring

YANG Wei-wei, WANG Cheng, QIE Guang-fa, GJO Er-guo
( Research Irstitute of Forestry, Chinese Academy of Forestry; Key Laboratory of Tree Breeding and Cultivation, State Forestry Administration;
Research Centre of Urban Forestry, State Forestry Administration; Beijing 100091, China)

Abstract: The research adopts open sanpling method and TCT-GC/MS ( Themmodesorption Cold Trap-Gas
Chromatography/ Mass Spectrometery) apparatus to collect and analyze the wlatile organic compounds( VOCs) of
Platycladus orientalis forest, with the intention of researching the compounds and diumal variation of VOCs of P.
orientalis forest in natural state in Beijing Western Hills in spring. The results are as follows: (1) There are 160
kinds ( 11 categories) of volatile organic compounds, containing Alkyl Hydrocarbon, Ketone, Alcohol, Acid,
Aldehyde, Alkene, Ester, Aromatic hydrocarbon, Ether, Hydroxybenzene and Amide. The content of Alkyl
Hydrocarbon, Ketone, Acid and Aldehyde occupy a greater percentage among all conpounds. (2) The diumal
variation curve of total volatile organic compounds ( TVOC) is characterized as “ one peak at 11: 00( 36.44% ) and
one vale at 3:00(12.76% ) ” . Generally, the concentration at daytime is higher than that of night, and higher in
nmoming than in aftermoon, with the maximum at noon. ( 3) The change of Alkyl Hydrocarbon concentration is
greater in the moming and about midday, less in the aftermoon and night. The diumal variation curnve of Ketone
concentration appears as “ three peaks and three vales” . 1: 00, 5:00—7: 00 and 11:00 are peak time, 3:00, 9: 00
and 17: 00 are vale time. As to Acid, its concentration appears two obvious phases: the higher phase is from 9: 00
to 17: 00, with the maximum at 11: 00, and the lower phase is from 19: 00 to 7: 00, with the minimum at 5: 00.
Conceming Aldehyde concentration, 17: 00 and 19: 00 are the higher phases and also has obvious difference with
other time, while the lower phrase has no obvious difference with each other. (4) Alkere is the most inmportant
compound to human health. Its concentration appears as “ one peak” at 15: 00, which has obvious difference with
other time. Totally, its content at daytime is higher than that at night, and higher in aftermoon than in moming.

Key words: Beijing; Platycladus orientalis; recreation forest; wolatile organic compounds; diumal variation; spring

. 2008-01-11 :2009-12-23

: ( 2006 BADO3A06 - 3 2006BAD03A17 - 2)

(2004DIB1J031)
(1982—), , , , ; E-mail: 2008yww@ 163. com

* : , , E-mail: wangcheng@ caf. ac. cn



463

( Platycladus orientalis

(L.) Franco)
( VOCs) ,
’ [1-3]
, [4-5]
[6-7]
, VOCs
1
1 400
01'47.9"N,116°15'31. 2"E, :
n.s 12.0 , 638.8 nm
200 hnr, 95% ,
( Cotinus coggygria Scop. )
3000 m’,
0.8, : 40 a, 7.5
m, 12.6 cm, 1.6m
( Vitex negundo L. var. heterophylla Re-
hd. ) ( Broussonetia papyrifera ( L. ) L Her. ex
Vent. ) ( Zizyphus jujuba Mill. var. spinosa. )
( Humulus scandens Merr.)
2
: 3m 2008

9:00 7:00, 1h 1

3 : 60 min, 100 mL
min" "’ 1.5 m
QC-1 : Varian
TCT : 0.12 g Tenax-TA
- / ( TCT-
GC/MS) , TCT-GC/MS . CP-
4010PTI/TCT( CHROMPACK : Varian
) TRACE™ GC2000 ( CE INSTRUMENT )
VOYAGER MASS( FINNIGAN )
TCT : N,, 20 kPa
- 120 10
min 250
, 260
2
GC : DB-5 Low Bleed/Ms( 60 m x0. 25
mmx0.5 ym) : ;
He : 20 kPa
40 4 min, 6 - min’
270 5 min
MS CEl 70 eV,
29 350 amu, GC/MS 250
190 150 A, 350 V,
0. 4 sPscan, m/ z19-435
NIST98 (
85% ) :
= ( /
) x100%
3
31
160
, 156 7
1 1
10 :

[4 8]



464 23
3- - D- -
8 2 , 1R-a- - -1,4(8) -
100 3911
95
» 7.52
85
80
75
70
& 13.83
603536 '
i S
E Zg 4587
40
35
30
“ 12.52
203|712 1 16.51 4367 |1
15 | Eatd 4207
1(5) 9.62 2530 26-762%26 5 L 36413858
R e RS B s s s s s s s s s s L L s s s s s s e e s e e L
5 10 15 20 25 30 35 40 45
18] /min
1
1
8
/ i
1% g
S
30 1.03 8.8 C CA @;
2 100 765 & B ’ 2" §§
2,3- 4
2 Cli6 g
16 1.39 9.35 £
o
4 Ccl4 , Cl10
18 1.80 5.58 : Ny
s 533358888 :¢;¢
y (=] (=] o — — — — — — o] o™l
17 0.54 4.07 2
16 0.43 4.48 8 cio 2 s 0 2 ( TVOC)
6 071 610 2 B , ,
7 015 949 3 8 , TVOC :
14 0.05 0.97 ,9:00—13: 00 :
3.2 (TVOC)
-I'VOC 1] ” (
6: 00 ,
2) 3:00 , 11: 00
, , 11:00
,11: 00 ,
17: 00, ,
, 3: 00 ’
TVOC ,  TVOC ’
15: 00
, 11: 00 TvVOC
9:00 13: 00 ’

,9:00—13: 00 :3:00



3 ) 465

3.3 ;
[9],
; 4 , 5 3
127
——beke = - - A= —e— R —— )R
10F
gl
X
® 6
K
4t
2L
0 0100 03:00 0500 0700 0900 1100 1300 1500 1700 19:00 2100 2300
izl
3
3.3.1 3 : 19
5:00—7: 00 , 11: 00
, 11:00, 19:00—7: 00 ;
:5:00 7: 00 5:00, 9:00—17:00
, ,11:00 , ,
, 11:00 2
5: 00 7: 00, 9:00—17:00 ; 19: 00—7: 00
3.3.4 3
3.3.2 3 ; “ ” : 9:00
“ ” : : 19: 00 : :
3: 00 1 : : 21:00—7:00 : :
5:00—7: 00 1 : : , ,
9:00 2 : 11:00 19: 00 17: 00
2 ,17:00 3 , ;
, , 17:00,
: 1:00 3 3.3.5 3
“ " : 13: 00 :
:1: 00 11: 00 15: 00 : , 17: 00
3:00 9:00 15:00 17:00 19:00 21:00 : : 23:00

; 3:00 9:00 17: 00,
5:00 7:00 23:00
3.3.3
5:00 : ,11:00

( 3) : ,
:11:00



466

23

[10- 13]

15 OO ) !

15: 00

17:00 , 17:00

:15: 00

(1) TVOC

,3:00 :

: : 5: 00—
11: 00 , ,

) ,1:00 5:00—7:00 11:00
,3.:00 9:00 17:00 ;
2 :9:00—17:00
:19: 00—7: 00
, 19:00 ,17:00
(4) ,

16 [14- 15]
15: 00 ,

, 15: 00

TVOC :

[1] : [N]. , 2002
[2] : : :

[J. ,1999,33 (2) :127 - 132
[3] : : . [ M].

[4] . , :
[J]. ,2005,7 (2) :46 - 48
[5] : : : [J].
,1995,4 (2) :61 - 62
[6] ; : :
[J]. , 2001, 14 (4) :416 - 420
[7] . : :
[J]. ,2006,19 (3):311 - 315
[8] . : :
[J]. , 2005, 18 (3) :
260 — 266
[ 9] Martin S, Padilla E, Ocete M A. Anti-inflammagqtory activity of the es-
sential oil Bupleurm fruticesens| J] . Planta Me, 1993,59 (6) : 629 -
634
[10] uenther A B, Monson R, Fall R. Isoprene and monoterpene emis-
sion rate variability: Observations with eucalyptus and emission rate
algorithm development] J] . Journal of Geophysical Research, 1991,
96:10799 - 10808
[11] Lerdau M T, Ditts S B, Westberg H, et al. Monoterpene emission
from ponderosa pine[ J] . Joumal of Geophysical Research, 1994,
99:16609 - 16615
[12] Lerdau M, Matson P, Fall R, et al. Ecological controls over monaoter-
pene emission from Douglas fir ( Psudotsuga menziesii) [ J] . Ecolo-
ay, 1995, 76: 2640 - 2647
[ 13] Lerdau M, Litvak M E, Pdmer P, et al. Controls over monoterpene e-
mission from boreal forest conifers[ J]. Tree physiology, 1997, 17:
563 - 569
[ 14] Sidorov V A. Omganic chemistry of the Earth’ s atmosphere [ M] .
Berlin Heidelbery: Springer-Verap, 1990
[15] , . :
[J. ,2005,27 (3) :
61 - 66



