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Volatile Organic Compounds Inventory and Healthcare Evaluation of Four
Landscape Trees in Magnoliaceae

WANG Jinfeng ZHOU Q1 CHEN Zhuomei

(Zhejiang Academy of Forestry, Hangzhou ,Zhejiang 310023, China)

Abstract Michelia maudiae, M. chapensis, M. grandiflora and M. denudata are Magnoliaceae trees
which are frequently used in landscape . To evaluate the healthcare effect of these four trees, the volatile organic
compounds (VOCs) in branches and leaves of which were analyzed by using the dynamic headspace air-
circulation method and TDU — GC — MS technique. The results show that the relative contents of terpenes
are the highest among VOCs from branches and leaves of the 4 trees. The relative contents of terpenes emitted
by M. maudiae, M. chapensis and M. grandiflora are 75.70%, 66.44% and 60.81% respectively, which are as
much as 13.02, 8.38 and 9.04 times of the relative contents of HAPs emitted by the corresponding trees. The
terpenes emitted by all the three trees have the ability of cleaning air, killing insects, resisting microorganism,
and improving the nervous system of humans. Besides, some terpenes emitted by M. maudiae and M. chapensis

are beneficial to blood circulation. So all the three trees can be used as healthcare garden landscape tree species.

*ESME: WLAA A TEMLEHESH (20208Y10).
FE—1EE: LERN(1981—), X, BIFFs G, FENFHRMFETR SHMEEFDISE, E-mail: shutongnn@163.com.
BEESE: el (1973—), &, DR, FENFRMESR SHMEE IS, E-mail: zhuomeichen@163.com.
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But the relative contents of terpenes emitted by branches and leaves of M. denudata are 32.25%, which are only
2.48 times of the relative contents of HAPs. Though the VOCs of M. denudata are more of less beneficial to the

environment and humans, the species is not suggested to be applied in the places with frequent population activity

in consideration of its potential risk of polluting the air. This study provides the basic data for enriching the VOCs

database, as well as for evaluating the environment effects of Magnoliaceae species.

Key words M. maudiae; M. chapensis, M. grandiflora; M. denudata; volatile organic compounds;

hazardous air pollutants
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1.2.1 VOCs k&7 % REEFELERGHICMN
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29 ~ 400 m/z; % ITIRIE 280 °C; B FIRIRJE 230
C; PUYFFREE 150 C.
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Fig.1 Total ion chromatograms of VOCs of the four Magnoliaceae trees
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SRR . KRR o- KIFIRIG . PTEA
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TR EG . 2- TR HEE. NIHIR -2- 3O PR,
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F2AG S (0 BMEERARILEE . REE
ST EAIEE Y. 4 DR SRR VOCs,
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SRFRT R T 1% A AR (5.05% ), #1
2K (1.13%). 1- 23k -2,4,5- =HFEIE (1.54% ).
FH T (2.33% ), HI KRB (1.30% ); 1L
TR VOCs 2 9 B, BRAS Jl 4 AH X & i KT
1% WA B (121%), 27 (1.71%), [6 —H 2K
(4.09% ); SRESER T 224 2 MEEf VOCs,
HETHEXT SRR, 200000 2.10% K 2.03%.
2.3 4 DARZRMFREERITMSE

H e 2 S & 2 nl g, XFHE HAPs J5 5., 4 R
FhALREi 8 Fl HAPs, JCrpBili &5 i 2 #h, #H
XA g VOCs B Y 5.80%; Sk B S B
5 Ff HAPs, AHXT & & & H VOCs B 1Y 7.93%;
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F1 4 MARZFRURFRERE VOCs A RIEMN S E
Table 1 Constituents and relative contents of VOCs released from branches and leaves of the four Magnoliaceae trees

X & / %Relative content

yert o .,
Y Comiment WUERE  RRAE )RR g
M. maudiae M. chapensis M. grandiflora M. denudata
[FeES 1 a -Pinene o - JEHME 13.74 2.40 0.00 0.00
Terpenes 2 Camphene ZX /i 1.21 0.00 0.00 0.00
3 p-Cymene XF4p:1E% 0.36 0.00 0.00 0.00
4 D-Limonene D- #7524 0.00 0.00 0.59 0.00
5 Carveol 71 0.00 0.00 0.00 0.66
6 D-Camphor A7 JiEf s 0.47 0.00 0.00 0.00
7 Borneol J& ik 3.09 1.19 0.00 1.61
8 o -Terpineol o - FAJHIEE 0.00 0.00 0.97 0.92
9 Thujopsene %' I 0.00 0.00 0.00 0.45
10 « -Longipinene o - <R M 2.56 4.48 4.08 1.50
11 (+)-Cyclosativene (+)- 2 & 54 0.68 0.79 1.28 0.00
12 Longicyclene K M-#747 5.02 8.26 6.13 1.86
13 o -Cedrene o - FIAH 0.77 0.00 0.00 0.00
14 Aristolene LS4 M 0.00 1.70 1.98 1.35
15 Eremophilene i A7 0.00 0.00 0.00 5.05
16 Longifolene M-/ 45.93 40.99 37.57 14.78
17 Copaene 1] FLJ# 1.39 3.00 3.70 2.00
18 Caryophyllene 117/ 0.00 2.04 2.97 1.70
19 (-)-Isosativene (-)- S 0.28 0.00 0.00 0.00
20 Isolongifolene F1<MH-#i 0.00 1.59 1.52 0.00
21 Cedrol T FAE 0.00 0.00 0.00 0.38
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AR & & / %Relative content

. o .
ffﬁg ’i: Conmstiétient I IREEE = =
M. maudiae M. chapensis M. grandiflora M. denudata
PSS 22 Decane, 3,6-dimethyl- 3,6 —F %L - 2852 0.43 0.00 0.00 0.00
Alkanes 53 Dodecane |- % 0.00 0.00 1.44 0.00
24 Cyclohexane, propyl- LI ELE 0.00 1.07 0.00 0.00
25 Tridecane + =% 0.00 0.00 1.53 0.33
26 Tetradecane + VU5 0.00 0.00 1.07 0.64
Fikedk 27 Ethylbenzene Z. % 1.71 0.00 0.00 0.00
Aromatics  »g m-Xylene [ii] = 1 4 4.09 0.00 0.00 0.63
29 a -Methylstyrene o - 13K 20 0.00 3.05 3.78 3.12
30 Benzene, 1,2,3,4-tetramethyl- 3% PU H 2K 0.00 0.00 0.00 1.13
3 Benzene, 1-methyl-4-(1-methylpropyl)- 0.00 0.00 0.00 071

1- FE 4-(1- FEENEE )- 7%
32 Naphthalene 2% 0.00 0.89 0.00 2.08
Benzene, 1-ethyl-2,4,5-trimethyl-

33 |- 23 2.4.5. = A 0.00 0.00 0.00 1.54
Benzene, 1,3-dimethyl-5-(1-methylethyl)-
34 A 0.00 0.00 0.00 0.42
5- SN HETR] R
1H-Indene, 2,3-dihydro-4,7-dimethyl-
35 47 —H3E 23. —SkEh 0.00 0.00 0.00 0.57
1H-Indene, 2,3-dihydro-1,2-dimethyl-
36 12 —HE 23 — Sk 0.00 0.00 0.00 0.44
37 Benzene, pentamethyl- Fi 1 FEIR 0.00 0.00 0.00 2.33
38 Naphthalene, 1-methyl- 1- FI 2% 0.00 1.93 0.00 2.39
39 Naphthalene, 2-methyl- 2- 1 325 0.00 0.80 0.00 1.24
IEES 40 Acetophenone A Z, fiji 0.54 0.00 0.00 0.00
Ketones 41 Isophorone S S il 0.00 2.46 2.84 2.18
4-Hepten-3-one, 2,6-dimethyl-
42 _ < d 0.00 1.02 0.00 0.00
2,6- — I -4- Bl -3- Tl
Jisis 43 1-Hexanol, 2-ethyl- 2- 2,3 -1- CLf 2.92 6.81 11.47 14.18
Alcohols :
a , a -dimethyl-benzyl alcohol
44 .o — A 0.00 0.00 1.64 2.24
1-Dodecanol,3,7,11-trimethyl-
45 3.7.011- = -1 0.00 0.00 0.00 0.48
[IEES 2-Propenoic acid, 2-methyl-, 2-hydroxypro-
Esters 46 pyl ester 0.00 2.16 1.64 2.14
2- FRINEER T M IRR
2-Butenoic acid, methyl ester
47 A F] i 0.00 1.19 0.82 1.23
2- TR P i
2-Ethylhexyl acrylate
48 s 0.00 4.80 3.49 8.44
WIRIR -2- CHC R
49 Bornyl acetate Z. iR 55 e Mg 1.12 1.23 0.00 0.90
AR 50 Acetic acid i 9.05 0.00 2.71 1.04
Organic e
acids 51 Benzoic acid A H 2 4.64 2.12 0.00 0.00
Fopb 52 Aniline i 0.00 1.85 1.90 2.72
Others 53 Phenol 4 0.00 0.00 1.99 1.78
54 Aniline, N-methyl- N- H 3081z 0.00 2.17 2.86 10.63
55 Benzenamine, N,N-dimethyl- — H B2 1 0.00 0.00 0.00 1.30
56 Pyridine, 5-ethenyl-2-methyl- 0.00 0.00 0.00 0.93

2- HIJE -5- ARk
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H 1 6.73%; E 2B 7 i HAPs, A& b
VOCs S 13.01%.

IR, w521 G BAA TR R ) A= BRI
B, FEe AR X U T AR 2 A Ay A e A A PR A A
FHEFEAR B2 R LR AR 2SRRI HAPs
R SO & it 5 HBE s i b S i AT 1
XTREAMHT, TR SR B 12 Pl s b &
VIR &R 2 B HAPs A& 13.02 1%
IR B B SR BRI 10 Fhlh s 254k S W B A X
T 5 F HAPs AT & i1y 8.38 £ )T R 224K
W Y 10 Bl s 2 AL G W AR X B iR 4 F
HAPs AHXT & 519 9.04 £ F 22 AR 12 F
il 75 2 A0 G W R AN & 1228 7 Fl HAPs AHXS &5 &
(Y 2.48 1.

3 WitSHIL
FEPIEIAE . S5 2B 0 T AR T DA i H R
1 8% FR N 25 Z K5 (pythoncidere ) 1Y 4 & VE A #L

Py BN e R 2R AE B, A AR )
FRBANE IR AR U T e R A
TR A VF 2 A g B 2 & T ol
TERIB RS G, REBHEABR . PR
P PORGE., BOMYR . BRI . BERAEIER] P
U o- PRIGAMERATHUR . OpssE . SKHSEDg ™,
[ e ELA SRR M R R 2 R G AR
B DR s ML AT B PR 0,
i BA w0 BURBARE . fRIPFIE . BT
FE L PR, BUMOR R R i Re s
AR ™5 K KRS . R
SERER R BAT 5 AR P AL, Ko ais B
PURA L SR P, R R U A TR
M Z AT AR B T e A I R
YRR R EGGR KRR %
e A 12 B 7 A BB S5 S e ) ot AR ) 8 B R
BRI A RIS BRI (FEA ) B0 SR
XL PRI A AR AR A RIS T A —5E

R2 ANAKR=RPHBHNESEERRTEIER
Table 2 List of HAPS emitted by four Magnoliaceae trees

XS /%Relative content

571 o i ; A
ol Comomnd RiAE  RAAE  pRE g
M. maudiae M. chapensis M. grandiflora M. denudata
6.582 Ethylbenzene Z.7% 1.71 0.00 0.00 0.00
6.803 m-Xylene i) — Fi 4 4.09 0.00 0.00 0.63
9.900 Aniline 1% 0.00 1.85 1.90 2.72
10.096 Phenol Z£[ 0.00 0.00 1.99 1.78
13.668 Isophorone {4l /K fifi 0.00 2.46 2.84 2.18
15.205 Naphthalene Z% 0.00 0.89 0.00 2.08
17.828 Naphthalene, 1-methyl- 1- H 325 0.00 1.93 0.00 2.39
18.221 Naphthalene, 2-methyl- 2- H1 3:%% 0.00 0.80 0.00 1.24
il 5.80 7.93 6.73 13.01
25 OHAPFIE 100
5 e eSS
20 - W HAPHI 7 it 1 80

Fh2 K species number
=)

SIUDIUO0 IANBIY %/ T & (X HY

RS

RE%

SR £

B2 4 AAR=RNFBERNEEEUENRESEETRYMESET S EXTLE
Fig. 2 The comparison of kinds and relative contents between terpenes and HAPs emitted by the four Magnoliaceae trees
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B 2, R R AR A B g B AL LU [ SRR
TR PR B AR WL AR AR ARG R P A
FEIE A S A ARG IR R E IR L& R
B&% TTE 2 LE 2 4 AR R I A A R
R E4T VOCs IR 5E, f R B A i
TR A SRIRE T VOCs IR

WFIE &5 R 3B, A IR 1L B R A i B 1Y
VOCs FZtie /b (20 Ff), (HHAE MR A i Ia 2
e a A S AR (75.50% ), FEALHE o- JE
Wi, e, o- KIFIRIR . KIFIRE . K. T
EUM, G RIE. o- MR SE S Fh & =R
FEA SR G . X5 CHENCTHRILE
R lit R S 95w =l < = 7 N [ P 7 15
A D EAMAE R ik, W& R R
HORL I H 24 B VOCs, AP KT
5% 1 I W 0 2 Bk = 1k 94.08%, L HE AT
M. B, - TR BRI AEEE. B- AT
W5 PRIRERSE Y OB T AR IR
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