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Volatile organic compounds in leaves of Osmanthus fragrans

and their effect on airborne microorganisms
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Abstract: To clarify the functions of plant volatile organic compounds (VOCs) on bacteriostasis and air deco-
ntamination, composition and content of VOCs in leaves of four cultivars of Osmanthus fragrans: ‘Thunbergii’,
*Odoratus’, ‘Aurantiacus’ and ‘Semperflorens’ were analyzed under near-natural conditions using the thermal-
desorption cold trap gas chromatography/mass spectrometer technique. The airborne microorganism count
(bacteria, fungi, and actinomycetes) for the four cultivars and a control of open ground were determined for
March, May, July, September, and November in 2011 using natural sedimentation. Results showed that the
major VOCs as follows: (Z)-acetate-3-hexen-1-0l, hexanal, octanal, nonanal, decanal, 6-methyl-5-hepten-2-
one, and 3-hexenol in ‘Thunbergii’; (Z)-acetate-3-hexen-1-ol, hexanal, benzaldehyde, nonanal, decanal,
6-methyl-5-hepten-2-one, and nonane in ‘Semperflorens’; (Z)-acetate-3-hexen-1-ol, hexanal, octanal, nonanal,
decanal, nonene, 6-methyl-5-hepten-2-one, and 3-hexenol in ‘Odoratus’ and ‘Aurantiacus’. Compared to a

control of open ground, the ‘Thunbergii’ stands for the five data collection months had significantly lower (P
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<C 0.01) bacterial counts; the ‘Thunbergii’ stands for March, July, and September had significantly lower
(P < 0.01) fungal counts; and all four cultivars for the five data collection months had significantly reduced
(P < 0.01) actinomycete counts. Thus, the four O. fragrans cultivars could reduce the quantity of airborne
microorganisms thereby improving air quality. [Ch, 3 fig. 1 tab. 18 ref. ]
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A HERAE BRI, JF B BRI 2 R | U A K B R AR e A5 B AT —JE R 0
Gao 55 P0Xf b 5t XM AR Pinus tabuliformis 55 5 Fgr it A ks 25 Srb B E W 9E & BLER R 5 AT B
AUAERVE 5 SRR 2R 47X it 12 Fhi UL AR R A 30 TR W) I AT 1 400, HPRAS Ginkgo biloba, R
W Ailanthus altissima TR Broussonetia papyrifera 5& BEHY VOCs ™ & A7 K1 1) L WESF 9 B 4 ot 5
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Table 1 ~ Components of VOCs in leaves of Osmanthus fragrans

P %Eé’é‘]‘lﬁl/ ey PRETS WA T AR (x10°)
mim GHE L FHEE 7o %
1 531 ¥ octene CsHis  0.696 = 0.015 0.892 + 0.015 1.073 + 0.124 1.012 = 0.111
2 539 2,4- "W EE-3- K 3-pentanol , 2 ,4-dimethyl- CH,0 ND 0.986 + 0.051 1.027 + 0.123 ND
3 542 1-Piff-4-F% 1-hepten-4-ol CH, 0 0.814 + 0.018 ND ND ND
4 5.58 U 1% hexanal CeHpO 2237 £ 0.215 2.341 + 0.232 2.164 + 0.201 3.519 = 0.385
5 6.08 R THA acetic acid, butyl ester CeH O, 0.311 £ 0.005 0.394 + 0.015 ND ND
6 6.66 1,3 “HIE-1-FR M 1,3-dimethyl-1-cyclohexene CgHyy ND 0.391 + 0.013 0.348 + 0.038 ND
7 722 (E)-2-C M 2-hexenal, (E)- CeHiO  0.697 + 0.005 0.737 + 0.014 1.087 + 0.083 0.580 + 0.045
8 736 3-CL Ml 3-hexenol CeHpO 3739 + 0.251 2.855 = 0.254 3.134 + 0.212 ND
9 7.51  2-WEEEEE octane, 2-methyl- CoHy 0359 = 0.015 ND ND 0.364 + 0.021
10 7.82 1 hexanol CeHi O 0.117 £ 0.003 0.247 = 0.023 0.138 + 0.012 0.106 = 0.010
11 832 T/ nonene CoHyis  1.011 £ 0.102 2.556 + 0.213 2.343 + 0.134 1.200 = 0.112
12 8.58 T4t nonane CoHy 1440 + 0.115 1.680 = 0.131 1.693 + 0.125 1.706 + 0.146
13 8.64 B heptanal CHi,O 0204 £ 0.003 1.227 + 0.125 ND ND
14 893  (E,E)-2,4-C "M (E,E)-2,4-hexadienal CeHgO  1.029 + 0.152 0.262 + 0.014 1.183 + 0.102 0.263 = 0.014
15 9.56  o-JRMi a-pinene CiHis 0211 £ 0.003 0.216 = 0.021 0.196 + 0.014 0.206 = 0.013

16 1031 2,4 "W IR cyclohexanol 2 ,4-dimethyl- CsHiO 0201 + 0.002 0.451 + 0.042 0.511 = 0.059 ND

17 1037 KW benzaldehyde CHeO  1.607 £ 0.214 1.970 + 0.143 1.673 + 0.123 2.205 = 0.211
18 1071 2,6-Z W H-2£ %% octane, 2,6-dimethyl- CioHx ND 0.107 £ 0.016 0.124 + 0.012 ND
19 10.77  (E)-T-& ¥ nonenal, (E)- CoH,60 ND 0.268 + 0.011 0.198 + 0.008 ND
20 10.96  1-3FJ-3-ii 1-octen-3-one CsHi, O 0.208 + 0.005 0.253 + 0.042 0.242 + 0.013 0.223 + 0.012
21 1122 6-H 5:-5-BEMi-2-1 5-hepten-2-one, 6-methyl- CsHi O 4.067 + 0.855 2.056 + 0.153 2.112 + 0.113 2.229 + 0.142
22 1154 5%%¢ decane CiHn  0.099 + 0.002 0.156 = 0.010 0.124 + 0.021 0.093 = 0.008
23 11.65 ¢ octanal CsHiO  3.517 £ 0.633 5.269 + 0.535 4.943 + 0.825 ND
24 1178  (Z)-Z1R-3-C Hilik 3-hexen-1-ol ,acetate,, (Z)- CsHuO, 5.000 = 1.258 8.044 + 1.003 4.593 + 0.803 1.287 + 0.121

25 1223 X< fE)E p-cymene CiHy  0.100 £ 0.010 0.132 + 0.014 0.146 + 0.012 0.143 = 0.011
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x1(4)
o PREIY e P i T A (10°)
min Gk Gk PR P 2
26 12.34 #7444 d-limonene CioHis  0.572 £ 0.015 0.866 = 0.003 0.834 + 0.083 0.604 + 0.044
27 1240  2-Z KO B 1-hexanol, 2-ethyl- CgHisO  0.406 = 0.024 0.572 + 0.058 0.273 + 0.012 0.448 + 0.024
28 1291  Z#4 ocimene CioHie 0327 £ 0.052 1.484 +0.143 ND 0.129 + 0.011
29 13.19  (E)-2-¥ 4% 2-octenal , (E)- CgH, O 0.139 + 0.005 0.176 + 0.022 0.152 + 0.011 0.126 + 0.012
30 13.47  (E)-2-T-%&-1- 2-nonen-1-ol, (E)- CoHigO 0.401 + 0.025 0.440 = 0.052 0.516 + 0.051 0.429 + 0.014
31 13.55 T nonanol CoHx0  0.097 + 0.003 0.163 + 0.016 0.125 + 0.013 ND
32 14.07 53 S isopulegol CioH O ND 0.276 = 0.051 0.096 + 0.008 0.145 + 0.011
33 1429 -+ —%¢ undecane CHy ND 0.214 + 0.023 0.089 + 0.007 ND
34 14.42 T nonanal CoHisO  3.787 £ 0.896 4.064 + 1.043 4.669 + 0.735 4.114 + 0.421
35 14.74 5% perillene CiH,O 0.137 £ 0.005 1.356 + 0.062 ND ND
36 14.93  2-Z 3 O hexanoic acid ,2-ethyl- CgHg0, 0.897 + 0.215 0.684 + 0.035 0.678 + 0.033 1.045 + 0.111
37 15.08 1,3,8-%f-ifi =4 1,3,8-p-menthatriene CoHy  0.124 £ 0.002 0.517 = 0.032 ND ND
38 1530  2-H gk pentanedioic acid,2-methyl- CeH o054 0.206 + 0.005 0.114 += 0.011 0.219 = 0.025 0.146 + 0.010
39 15.48 ki camphor CioHiO 0.130 £ 0.003 0.210 = 0.019 0.136 + 0.013 0.147 + 0.014
40 16.09  #ifaf B L-(-)-menthol CioHx0O 0.781 £ 0.118 0.677 + 0.062 1.048 + 0.128 1.031 = 0.111
41 16.42  H 2§ % azulene CioHs  0.303 £ 0.021 0.374 + 0.003 0.313 « 0.037 0.306 = 0.025
42 16.55  6-H H&-5-9F 4 -2-il 6-methyl-5-octen-2-one CoHi O 0.200 £ 0.012 0.458 + 0.038 ND ND
43 16.72 & & S citronellol dihydro- CioH»O 0.347 £ 0.007 0.522 + 0.042 0.428 + 0.043 0.375 + 0.015
44 16.87 23 decanol Cio0H»O 0.303 + 0.005 0.351 + 0.013 0.289 + 0.032 0.306 + 0.013
45 16.97 %[ decanal CioHxO 3.079 + 0.818 2.629 + 0.204 3.640 + 0.351 3.998 + 0.251
46 17.26  5-Z.3&-1-T- % 5-ethyl-1-nonene CyHy 0211 £ 0.010 ND ND 0.251 + 0.015
47 17.84  2-£.3&-CU B2 T g methyl 2-ethylhexanoate CoH 50, 0.171 £ 0.008 0.217 + 0.014 0.104 = 0.010 ND
48 18.42  #Hr 28 neodecanoic acid CioHx0, 0.123 £ 0.006 0.188 + 0.011 0.093 + 0.005 0.177 = 0.011
49 19.37 -+ —% undecanal C;H»0 0.155 £ 0.008 0.157 = 0.005 0.151 £ 0.015 0.218 = 0.018
50 19.18 | = 4% tridecane CsHyg ND 0.144 0. 004 0.114 + 0.011 ND
51 19.37 |+ ¥ fodecanal C,H,,0 ND 0.177 £ 0.012 0.156 + 0.014 0.194 = 0.011
52 21.39 T PO%E tetradecane CyHy 0948 + 0.010 1.307 = 0.031 0.994 + 0.093 1.159 + 0.311
53 21.59 VU tetradecanal C,Hx0 ND 0.150 = 0.005 0.098 + 0.003 ND
54 21.79  FHAA cedrene CisHy  0.106 £ 0.004 0.179 = 0.006 0.116 + 0.003 0.105 + 0.009
55 21.94 {177 caryophyllene CisHy o 0.138 £ 0.005 0.359 + 0.021 ND ND
56 22.54 AN FHETPIER geranyl acetone C3H,0 0.492 + 0.014 0.093 + 0.003 ND 0.143 £ 0.012
57 22.88 AT EALY) caryophyllene oxide CisHx,O 0.120 £ 0.020 0.166 = 0.013 0.122 £0.010 ND
BT, ND #RARMELA Y,
AR S 48 Pk W, TEEWS N (Z)-LFR-3-C M lis (FIXF & & 11.8%), 6-H JE-5-B f-2-

i (9.6%), 3-C.KME(8.8%), T (8.9%), FWs(83%), $W(8.3%), CHE(5.3%), W (3.8%)F
T5E(3.4%) 5% . Wi &H 54 Mk &Y, FEBD K (2)-LMR-3-C IR (15.2%), FIE(10.0%), T8
(17%), 3-CIEE(5.4%), T4 (5.3%), 258 (5.0%), OB (4.4%), 6-H I-5-Pif-2-1(3.9%), & H
B (3.7%) M THhE (3.2%) %5, FHET AL 46 ik &9, EZR NFEEE(11.1%), T8 (10.5%), (Z)-41-
3-CMEE (10.3% ), 251 (82%), 3-C Ml (7.0%), T (4.8%), 6-H F-5-Bidm-2-fi (4.7%), T-H
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Figure 1 TIC of VOCs in leaves of Osmanthus fragrans Figure 2 Contrast of main ingredients VOCs in leaves of O. fragrans
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Figure 3 Amount of air microorganism in the stands of O. fragrans
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PR VOCs I FPE L &5t S AR B MR R R AR IR RO R, AFAEYI BN VOCs F2E 5 1
Bl EAT W WA 22 5 . Gao 555X 5 FAMMAZAEW M BE SR I], AREY Y VOCs xR, A
ML o URM L B-URME I ARG SE AL A TR IR B AR TR AT A 12 FhER AL AR IIE SR, B A TR
BE . OB LTR CEEAT BRESE O Fhib &, (AW FRIL VOCs AR AI LA TR 5 5k XUaH 45 O 2 3
AT TE R B, 2 PRI RO ) VOCs AR5 A BRSE | RS MMEEL &Yy, (AR S5 H X & &
TRRARIF A STG 30 ok XF 4 AL S A VOCs #4750 8T, =M M BERAL G, (A &Rl
VOCs o3 2H RHURH X & i 2200 80Kl i 5 ATERF ST be i, i & BUREAE T e VOCs J8043 5 B 48 7] 77 1
BORZESIOR,

MR A AR PRI 19 VOCs UM R Z 82X A W HE R A2 R B0 Gao 55 PR T | 2578 |
KRIPEERTTT, A BL 3 FhELPRR 2 RCEY (R . R AR A KR BA BB A &I /E i, BB
JEE O 38 T iy 0 4 PR 5 SRR AF GBI R L TR-3-CUE IR . SMRPERR . TRE . O, IEJXEE . trans-2-
O | 1-FREM 3-CRBESE 8 AR b AT 5, K IBR 3-C % BEAE AR R B 23 £ (0.01% ) I X 411 1
A A AR A AR AL, Gl BT AN [ 3 J32 X 240 T 250 A 40 o VT, L o A 98 o 440 o8 49 3 i
Edris SRR, SSEE | R EER B-URM HA B RMEAE N . 4 DEAE S B ROBL R VOCs B & A
KEMW(Z2)-LR-3-ChalE, O, KPR, TR, RN 3-CRBEseayy, AR b A e A &
ZERNBR, MEEHBAATEREES, XS Y AT RE 2 I R P 2R KRy 32

SR A5 S 5 7 KRR AN [R] 2 5 0 23 SO R RE I AF AR R 25 S . LRI e, Bk
FRAT I, EUE&ETHES,; EXETEmEAREEN, 58S TR Cedrus deodara VOCs
(O 0 B R A W9, A X A R Rk A R O R L AR — 2, B B EGR, FRES,
6 HikBl M ; M EREAERA IR, BHREHREEFSKESHES, RPXFMERS VOCs 1)
WOy MG A K, 4R R ARHLTE 5O A0 T A R A B IR, 7R 5 A X B B
WM IEER T IS S PG R A 7 AR, RO B b LT AR A BRI
X5 FT WS A R — 2L,

T AR A P A & B AR A A B 225, WL, 7esbSEli s bR R, B 1% &
A IE AP | BT5 Ye Ve R SE L R AR R AL, A BRS04 1 % & LRI VOCs S P Bk, i el bk
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