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Volatile organic compounds in flowers of four Magnoliaceae species
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Abstract: To measurre and understand the constituents of volatile organic compounds(VOCs), flower VOCs
from Magnolia soulangeana, Magnolia liliflora, Magnolia denudata ‘Feihuang’, and Michelia maudiae were
collected using the dynamic headspace air—circulation method and analyzed with thermal desorption system-gas
chromatography/mass spectrometry (TDS-GC-MS). Results showed that the major compositions were as follows
Magnolia soulangeana emitted 15 types of terpenoids, mainly as cis-ocimene (relative content of 27.59% ),
B-pinene (14.43%), and linalool (12.90% ), accounting for 92.60% of total VOCs; Magnolia liliflora emit
ted 22 types of terpenoids, as myrcene(21.98%), selinene(10.16%), and limonene(8.12%), comprising 71.72%
of the total VOCs; Magnolia denudata ‘Feihuang’ emitted perillene (62.46% ), cis-linalool oxide (9.56% ),
and cis-verbenone (7.54% ) making a total of 79.6% ; and Michelia maudiae chiefly emitted methyl benzoate
(65.31%). [Ch, 2 fig. 1 tab. 22 ref.]
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HRXVOCs BIALF IR AT BT 5 A 7 2 0GE 22, XK 228 VOCs A B AR A o 77 I WIS ORI K 2878
TR R OR €38 -  K FEEAR & BL A 8 2% Magnolia denudata S 7845 % i LIKE 2 . I . R O 4%
BBy H HEIF AR AR A IO A B A UM (15 B I 5 B 22 Miichelia champaca it 1E
HAETE BT R . AR B-ME A AR B . MR VOCs MRS SR IRIE AR, RHT
SR TTIEAS )R R G A R 22 S T DR A o Sl AR TIUAS SR A 1k AR B -OAH €4 1 - 5% (TDS-GC-MS) Bk
AR H AT VOCs Wtk | 7 BRI E I WA RO R Z — o BERE RIETH IR Y R VOCs, Jf
XN BRI R A S AT PR AT, I 5 R RE A8 A S M S W D AR 2 B VOCs 9 4%
e X &, ie4, RTARZRNX 4 MY iE 4L VOCs Wi JCHGE . hitl, BT it 2 A8 s SR
PR AR LS TR - AR 3 - B I A R (TDS-GC-MS) Xt L1 E 4 Rt 4y fie 48 VOCs R BEAT 204,
SR T B AR 5 T v R R e 43 R 2% ) P AR 22 B B R (R 2 i Bl

1 M5 *

1.1 R

PRI R 2 KB R BEZARILE R, B TR R E R IR X E 22, %
B K33, @, W S~6 m, RHRZ 10~15 a, JoRG i E, 1625 B8 0 % A0 AR Bk R I 52 bk
1.2 VOCs W&

T 2012 4 3 [ 15-30 H i#A176F4E VOCs BYR A, B a] [ 2 78 4 9:00-11:00, 35 45 1 B JC XU K
R, AT QC-1 B RS CRFEAL (AEm i 55 sh PR BE 22 BE 50T ), R 8l 28 T s R E AR SR 1L R 4R
VOCs, RAE I IERIGH % AR A4S, M= 8N E A G R A IR R, B REHITIEAT
FARNGEREEIE VOCs, RS TR IRAE T AL AR T #47. VOCs MRAEZEE 3 #k- WA, HHEE 3
YRR, FEAH R IR T o TR E DAAS 4 R AR VR A BRSE G . RSB FUN 0.1 m*, SRS [E] 2 25 min,
1.3 VOCs i HBLERE

AR 52 50 R AR BEE- SO €33 - B % 5 FHEOR 73 B R 22 B 4 B Ie R BEEIE o, A as M S HOR &
XM HmAa k. TDS(TDS-3 B, 18 Gerstel A F]) 5% RGHEIET]) 20 kPa; i FE FR
250 °C; BRI BE 250 C(10 min); & PRI EE-100 COPRFF 3 min); ¥ BFEAEIN T 22 SR AR THil 2= 260 °C.,
3% (GCT890A , 2 [H Agilent A F] ) 45 F: @i H: 4 30.00 m x 250.00 pm x 0.25 pm [ HP-5MS ¥ ; )%
FHl: PIEEEE 40 C, fR4%F 4 min J5LL 6 Comin™ HETZE 250 °C, fR%F 3 min 54 10 C-min™ 3£
IR E] 270 C, R+ 5 min, Fii% (MS5975C, [ Agilent 24 7)) 554 W& 0 EI, HWFRERE N
70 eV, JuikinHEh 28~450, 4Ry 280 C, B 230 C, MUAFIRE A 150 °C,
1.4 BEEHH

B AL S RIS R . SRR AT AL NIST 2008 ¥ 4, F456 F TR ErEairdl s
TS A s R R IR T AR — R, TR AL B R N SR A R T B R s R
H R 2% BT T A

2 HERGAH

21 KRZR 4 #EWEE VOCs B4 o #r

K 2EFRL 4 PRI EEAE B VOCs i 53 TDS-GC-MS 47 (] 1), AR S S e iG, hike
2 LG (F 1), Kb K2 5@ 18 Fifk &%, FEMS AWRMAEY, CFIN-2
(27.59%), B-J&M (14.34% ) FIJ5 R RE (12.90% ) 55 15 FAb 547, 5 VOCs S 1) 92.60% ;5 45 F 2 il iy
43 i G, FERUT R H R (21.98%) , A I (10.16% ) Rk 4 (8.12% ) 55 22 Fhiffi ik 54, AiVOCs
SR T1.72%; RE R 2RI 31 ML A, BB EE I (62.46%) , I-J5 F EEA AL (9.56% ) Fil
- ¥ R W (7.54% ) %, BLAE® VOCs 414y H, IR & & K F 1.00% 1k &%) 5 VOCs i &
89.93%; WILEHEEEH 39 MILEY, FERSEIBBMAEY, WARFRTPE (6531%)% , HIEY
VOCs 4143, FHXTE KT 1.00% 916 &9 5 VOCs a1 87.63% .,
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MO R L EERY REESMERIER 2r o mpa
VOCs i & 1y 74.51% , 38.70% , 6.69% , §
1659%. “JREXLERM . SFmMEAR F'1
S EESIERA RS, cuEres = | ] hL S
10 F Ay, B T LA A - T Y T
B 3-EEH-10-ME% 6 ML A, WINESUY 2 T
KERWER. DRSS ML WREA RS, o Xt ( |
BEAT RSP RSN B VOCs BREEY 933%, I , 1;
18.73%, 15.11%, 1.54%. T — o
22 KEFAMEWEEN VOCs MERER o | AL
ETR XL

4 FIHP B AL VOCS TS FIRIRE & RPFER o |
HRR(E2), “FE2IH 3 KA, BX i S i
15 F(92.60%) , Bk | F(5.33%), Kk 2 fh [ WLHR
(207%), RAAWHERCWH—FFRA £E X | |
LEAWR L R MR REY. wx B |
22 R (T172%), I6% 3 # (477%), mXTH oLl I

SN NN 4 8 12 16 20 24 28

(7.21% ), a2 2 Fh (1.88% ), FE2k 3 Ffp 45 B4 B i)/min
(222%), Jek 4K (064%), WK 1M(L18%), |1 R2ZAH4HRFKRELELSEB TR
TRAEY 1 A (1.38%); Kl K= AAEESE . Figure 1 Total ion current (TIC) of volatile from flowers of
K, BERE R EY . W 17 Fh(81.68%), 4 Magnoliaceae tree species

F1 K=R4MEYER VOCs A THER

Tablel  Constituents of volatile from flowers of four Magnoliaceae trees species

U A AL A x10°
i B4 15 [ /min B R IEA LY fe X
TREZE R EREZE RIIEXR

4.62 2-H 3k 2 % isobutyl acetate CeH 10, — — 1.66 —
4.69 2-H JE TR butyric acid,2-methyl CeHpO — — — 17.75
5.20 O\ % hexanal CioHis — 0.34 1.65 1.27
6.05 % Hii sabinene CeH 1O 343 — — —
6.80 (Z)-3-C fii-1-F 3-hexen-1-ol, (Z)- CeH 0, — — — 0.69
6.95 1% % T2 [ 7 methyl tiglate CeH,,0 — — — 2.59
7.13 i hexanol CeH O — — — 1.94
7.60 3-E )i 3-carene CioHis 0.72 — — —
7.65 FJ# nonene CoHg — — — 1.16
7.83 TF- % nonane CoHy — — 0.90 —
7.95 Pl heptanal CH.0 — 0.49 0.39 0.80
8.34 T6] 75 fif anisole CHsO — 0.96 0.97 —
8.61 1 3£ £ % methyl caproate CHL0, — 0.36 — 1.00
8.78 a-JRJ# a-pinene CioHis 0.19 0.79 1.29 15.63
9.17 el camphene Caotlio — — 090 2081
9.95 B-JE M B-pinene CioHie 6.38 1.71 0.58 14.90

1030 6-H F-5-FF 4#-2- 5-hepten-2-one,6- CsH 0 B - 106 336

methyl-
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x1 (%)
I T FH A x10°
B 5] [i] fmin HERNER LY s
SEEZE OREEREE EEZ RKILEE
10.41 HJ Bl myrcene CioHis 2.10 2.11 18.14 11.12
10.72 K 4% phellandrene CioHye 0.19 0.40 1.52 1.53
11.05 o-iiif it} o-terpinene CioHe — 0.37 1.42 1.50
11.26 A2 46 4% cymene CioHyy 0.63 — 2.47 0.74
11.38 ¥y 4 limonene CioHis 3.18 2.38 6.70 12.37
11.46 ¥ % eucalyptol CH ;50 2.37 0.33 0.61 0.93
11.64 J-% #)45 trans-ocimene CioHs 0.83 6.04 0.63 5.07
11.92 Jiii- % ¥ 4 cis-ocimene CioHe 12.27 1.15 1.17 12.66
12.19 Y-illi & 45 y-terpinene CioHe — 0.54 0.24 1.23
12.23 D-7 ftfil D-carvone CipH,,0 — 0.93 — —
12.63 N5~ 55 55 i 4 A6 ) cis-linalool oxide CioH 50, — 2291 — 0.86
12.92 J2 -5 FEEEE ALY trans-linalyl oxide CioH 50, — 1.12 — 3.92
12.97 i il J% terpinolene CioHe 0.33 — — 1.35
13.20 i -y i 547 1 cis-verbenone CoH .0 — 18.06 — —
13.31 5 kW linalool CoH ;50 5.74 242 — —
13.40 FAFF A pinocarvone CyHyg — 5.22 — —
13.15 75 1 R /1 i methyl benzoate CgHg0, — — 0.29 307.96
13.38 T- % nonanal CioH 1,0 — — 0.80 —
13.50 3- 74 -10-F% 3-caren-10-al CyHg — 6.89 — —
13.69 L5 perillene CioHys — 149.66 0.77 2.56
14.23 1,3, 8-XF -1 faf =4 1,3,8-p-menthatriene CioH 50 — 0.64 — 1.31
14.44 S35 B2 isopulegol CioH10 — 1.95 0.29 —
14.65 22955 perillyl aldehyde CoH,.0 — 2.74 — —
15.19 JRAC S safranal CoHs — 3.98 — —
15.36 H 24 #1458 azulene CoH 0 0.29 — 0.80 —
15.82 JINTE A5 [ cumaldehyde CioHx0O — 0.53 0.55 —
15.98 4% decanal CioH 1,0 — 1.12 0.43 2.71
16.38 17 FF i eucarvone CioHx0 — — 0.49 —
16.66 ¥ F W cephrol CioH ;0 — — 0.93 —
17.08 P S citral CeH; NO — — 0.75 —
17.47 LV INBER caprolactam CioH,60 — — 1.14 4.82
18.13 ¥E4F JLEE geranial CpHx0, — — 1.38 —
20.88 LR B citronellyl acetate CisHy — — 1.99 —
21.57 K % i ylangene CisHy — — 1.65 1.16
21.85 1:Je Ji farnesene CiaHog 5.37 0.55 0.63 0.78
21.99 7-+ DU (% ) ¥ 7-tetradecene CisHay — 2.37 — 0.69
22.79 Fi V14 caryophyllene CisHay 0.26 0.56 0.67 3.23
23.59 i B humulene CioHyg — — 0.24 0.93
23.64 N i 75 - 15 nerylacetone Cy3H»0 — — — 0.88
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x1 (&)
W T A A x10°
18 7] fmin TR A fhagst
SRR KEEZ O EEM FELIR%

24.09 LLFEML IR amorphene CisHayy — — 0.89 —
24.25 1 E i calarene CisHoy — — 0.62 —
24.52 FHJ% eudesmene CisHoy 0.07 — 8.39 2.67
24.73 15 ¥ selinene CisHoy 0.13 — 4.98 1.04
25.26 25 elemene CysHay — — 0.26 1.89
25.38 il 4 calamenene CisHy — — 6.18 —
25.58 HE VB i 475 cubebene CisHayy — — 1.33 —
27.00 4,6- " H 3+ "¢ dodecane,4,6-dimethyl- CyHs — — 3.79 3.71
B FR kA

BEK T P (6.71%), WA 3 F(10.10%), 100 - =

Wi 2 A (0.95%), M 1 Fh(0.15%) , < SO :;ifé

REX 1AD (0.40%); I oA g% | 2 60 By 4 2

i, BRESE 8 KA. Whidk23 &

(2528%), BE% 3 Fh (66.05%), % 3 2

F(1.01%), B2 1 Fh(0.71%), 2k 3 20

F(0.76%), $23 Fh(1.19%), Bk 2 o LH H M |l O - I

o (3.98% ), & AL AW 1 Fb 8 MRS M 2R I 28 MK R R IR K IR A

(1.029%) . WAL A W8tk B o 9 2 — et

B2 47 RZAY SREL DA LG 2T RN

Figure 2 Variation of VOCs in flowers of 4 Magnoliaceae tree species
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