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Changes of \olatile Components During Different Stages of Loquat
Flowers
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Abstract: Volatile compounds in four different stages of loquat flowers (the bud stage, the bud
swelling and come out white petals, the petals beginning spread and the petals opened) were extracted by
Headspace Solid Phase Microextraction (SPME), seperated and analysed by GC - MS. As a result, 84,
90, 69 and 73 kinds of volatile compounds were identified from the four different stages of loquat flowers,
respectively, and accounted for 93.84%, 97.74%, 92.56% and 92.67% of the total volatile compounds.
Ketones, acids, esters, aldehydes, alkanes, alcohols and a few other compounds existed in the volatile
compounds. From the bud stages to the petals opened of loquat flowers, the content of the esters and acids
showed gradually increase, the content of aldehydes revealed a rapid decrease, and the content of akanes
and ketones exhibited an initial increase and a final decrease. In all volatile compounds of loquat flowers,
the main aromatic components were 4-methoxy-benzoic acid methyl ester, 4-methoxy-benzoic acid ethyl
ester, oxalic acid di (2-phenylethyl) ester, benzaldehyde, 4-methoxy-benzaldehyde, (E)-2-hexenal,
phenylethyl alcohol, tridecane, heneicosane, etc. These aromatic components accounted for 55.03%, 59%,

72.68% and 70.71% of four different stages of loquat flowers, respectively. In conclusion, there were good
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aromatic components in loquat flowers from the bud swelling and come out white petals to the petals
beginning spread.
Key words: loquat; flowers; flower stages; aromatic components; solid phase microextraction

(SPME); gas chromatography-mass spectroscopy (GC - MS)

HEHE (Eriobotrya japonica L.) A4kl BHEAE @AY, [ T B s X, 7Erp L PEPEF .
ERE. HA, BRHF, EPUeEHA T 72455 (Hasegawa et al., 2010; Xu & Chen, 2011), J&—FFfk
KA RT3 4 S (Pinillosa et al., 2011). #EHE, HEAECEA 2 200 4
foREE s, FEMG TR LU RIBER . DU WVT. TEO6. )4 AREAE 19 M X (If ki
TR, 1996) . HuARBCYT IR B g 2 A, 2 b EREAD AR AR Kb e X, RRIR IR S A 1
MR T T FEAT SR S I A8 1 XU AR () 11 HEAR (Eriobotrya japonica L.) MI{E %K, —MM 9 H
FRAR)BIVRAE 1 BARATREARAE, BEANER EATAE 60 ~ 150 25, ZnalHERL 200 25 (RT3 %, 2004).
W R AR AL S NAKFT 75 (1) 18 FPE LR U KL 4R 3 C PLEE R E TR A B By
Ji SRR R sy, HAA PR IR A AR, BRIk (fE A%, 2007),

AR, [ P HEARTE A OB WG 2, FRIEE sy ORI 45, 1999; FEIE 5%, 20005
JRPEIE 4F, 20115 Zhou et al., 2011). HRUKHEH (43, 2004; 45 5%, 2008, 2009; H#
M4, 2009; FREHN L, 2009) AUERMEMIR GKENAE 45, 2008; ¥ 4%, 2009; Hong et al.,
2010; ZEZEAERIBR A, 2011) 5. WFFTHEALTE T SO IR B A M) A Ak, e REAR A () gk —
AP EA—E MRS 2IEH.

CARE AT 22 LA KT 3 7 (03— MR B A AR A E iR B0 A kL . AN 50 DAAE KA Bk g 2 ST
HEARAE A BTN 5, 43 W AETE W1 85 1 300 WO RS T30 4 ANB B, SR 50/30 um DVB/CAR /PDMS
A A GRS A GC - MS VERAS RIAE IR IE & W AT s 4. i A e, A St fe
TFBOS FEFE R A RS AN S AR, 5 7R AR T R R AR AL iR 2%

QY ZiE SRS DARE

1.1 RIEHHR

HEAEAE R B PH AL AR 2 2 Bk gl C2e BT DU X G, fhFPh K H A7, 7 2012
F10 H 16 H E4-9: 00—11: 00 K4, MHE 1 frospifeid i Ca e atds). B CaER M
ik A AT W CAOIEIEEEK ) BT (EMIEASKIT) 20k 4 MeW], &M E
WIRFE 2 kg, ZAOREEAIZ[ISEE S, MEITIH 1 L, TEAEayT+&H.

L4519 Bud stage # 111 Bud swelling and R & FF I Petals opened

come out white petals Petals beginning spread

1 FEERaHIBE

Fig. 1 Loquat flowers in different stage
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HX FW-200 /38 7 BERYIENL . T 2h AR A B (SPME) #EAE#S (32[H Supelco A7), 50/30 um
DVB/CAR /PDMS # 5 3k (52 [E Supelco 7w Do A FT 56K [ AR A AR B A6 ISk AE AOH (0 i A iy adk
FEI1 250 “C2£46 1 h. TRACE ISQ GC - MS X (& Thermo A ] ), DB-WAX (60 m x 0.25 mm x
0.25 pum) FAPEABEBANEFE, B THE 40 °C, 44FF 2.5 min, LA 5 °C - min” FF & 230 °C, ¥ 10 min;
HERELT 250 °C AL%Ek 230 'C; # He <, Wi 1.0 mL - min™'; ARZpWHERE. BB 7730 EL 70 eV;
B FURRLE 250 °C, FURFIHEIEFE 35 ~ 400 amu; K HTHLI 100 pA, AIHLE 1.4 kV.

13 HRAB5EMEENE

FEAFELE AL AR EHL R 15 s J5 45 15 s Ja PR ROT BRI I, Fr i i 40 ~ 200 H
P AR PRI 4.5 g A E TR, SAGHAUNEZE, T 90 ChH#CHAT 10 min; FZ 44T
(1) [T AR A BBCR A AEAE i b, WRBE 30 min JE 4k, S TAR ISR T, T 240 CAAEMT 3 min.

BEHL Xcalibur TAF34 NIST2002 FrofEil 4 A SR 2 4170 it St 4% RbRHETS [T 25 A15C
SCHRATAURS 2 AT RS, $e A — i & 4l &8 Ol SRR EL, 1992),

X —FE e R A N A R A 2y, AR e BT & T dr, W ES 3k, i
A S R SRR, R ZE N T 5%, MERE AT 95%, JFIE BRI THIAR
THE AN bRHEZ  (relative standard deviation, RSD) /N T 5%.

2 R

4 NIRRT E R R PE R GC - MS 3 Tk B LB 2. 2k 25 AN 2100 Ve e e A S 0 Rk
RS, A IMNACTE . #E E, WIBO R T AR b S R R MRS 84 90, 69 il 73 A
(R 1. £ 2), 2908 HRIER PRI 93.84%. 97.74%. 92.56%F1 92.67%, #BEAEEZ. M
Ky BRI MR, WKL BRI EMRS HAM A

Te 3 IR AL R FE R Vo, ARG S W0 =, 35 22 B, ARSI IR & 53.19%, H3:
BN N (41.9%), TH (3.5%), il O (2.39%); HEBEY) 22 B, AERTIE T
BN 13.72%, FEH =k (6.81%) 1t (1.17%) Rkt (1.04%); ERRMAEY) 21 Fh,
FHXPUETIAR t 12%, FEARHRLEE (2%). ARLR MG (1.98%) LEAHNE (1.53%) Fl 4 -
AR IR TR (1.17%). BEEyZRAGA 10 Bl AHXTUERIAR 7 10.51%, FEARFE (7.79%);
RIRAAEY 7 Fh, AR Ay 2.16%, LA HAIL &40 CBCORHEE 1R (2.26%).

F2 I WIREACAE (03 R oy b, HREZRAL A 17 Fh, AIRHIETE R 30.47%, EEh 4 - H4
RN (16.02%). HFEAK (2 - HIHD HEE (7.6%) 4 - FEIERFRONE (3.24%); B
B2 21 Bl AR TR 7 35.48%, TZENZRHEE (15.69%). 4 - FAEFRHEE (5.24%).
T (5.08%) X OB (2.69%). O (1.49%) FIZEEE (1.39%); RALEW 22 Fh, MIXT
WA 7 18.85%, FEA T =kt (11.1%) =%t (2.19%) F+ 5 (1.20%); FEMENLEY
22 Fft, FIGFUETHIRA T 10.21%, FE NI AR (2.83%). AHEE (1.41%) MALEE (1.01%); RERAK
& 6 F, AR Y 1.24%.

WIBORNEACAE 4 R My, AR A 15 Bl XTI 45.77%, TEN 4 - F4
FORHE NG (24.89%) — - (2- KR4I - HRER (11.99%). 4 - FEAFAHR OlE (5.26%)
3 - e R IR (1.11%); BEMIRALGH) 18 B, AHXFIE AR (5 25.34%, T2 4 - SR H
B (9.75%). AHEE (736%). Tl (2.74%) FxA T CUaiE (1.71%); BESAbEW 15 B, AHxE
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WA 1T 11.22%, FZRHRLEE (6.37%) A HAESEAHEE (1.78%); BRAEW 17, AHX g
A 9.00%, FEAT—=Ht (3.37%) T —%t (1.98%); RREMLEW 1 # (0.2%) DL
flfb &9 2 i (1.03%)-

ETTIAMEARAE (045 R o, AT ERSAL & 11 Bl AHGCHIETHIRR b 45.93%, 1804 4 - HI4
FORHIRHEE (23.16%) — - (2-RKLH) - HREE (10.92%). 4 - FEAIERHR AN (8.9%)
A AR TR (1.23%); MERASSALGH 21 M, FHXTUETTRA f7 25.4%, F2Eh 4 - AR T

(12.77%)~ KR (4.24%). T8 (2.61%) R OME (1.37%); BRMEY 22 B, AEXT
WAL A7 10.06%, FEEH -+ —Ft (2.58%) Fl+ =kt (2.1%); BEMZEMAEY) 14 Fl, AR
17 9.97%, FENKLEE (4.67%) Fl 4 - FEAFERFEE (2.41%); RRIAE 3 B (0.59%) Fl
HABL & 2 B (0.72%) .
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Fig. 2 Total ion chromatogram of GC-MS for volatile components of loquat flowers in different stages
F1 H#IEFFAEHNESEIHEARERE
Table 1 Kinds and relative quantity of aroma component in different stages of loquat flower
167 W #1113 Bud swelling and  #Ij TG
g Bud stage come out white petals Petals beginning spread Petals opended
Kinds A 555 % T AHXS 55 /% T AR5 /% T AR5 /% T
Relative content Kind Relative content Kind Relative content Kind Relative content Kind
J&J% Alkanes 13.72 22 18.85 22 9.00 18 10.06 22
FR S Acids 2.16 7 1.24 6 0.20 1 0.59 3
fi52% Esters 12.00 21 30.47 17 45.77 15 4593 11
fiE2% Alcohols 10.41 10 9.81 19 11.22 15 9.82 13
fii] 2% Ketones 1.28 6 2.56 8 1.13 6 1.13 7
4% Aldehydes 51.91 16 32.92 13 24.21 12 24.27 14
2% Phenols 0.10 1 0.40 3 0 0 0.15 1
IAh Others 226 1 1.49 2 1.03 2 0.72 2
AL Total 93.84 84 97.74 90 92.56 69 92.67 73




11 FOHRAE . MUEAETT O REE B R AR LAY 2249

®2 HIBETEEHOERER S GC - MS SHER

Table 2 Analytical results of GC - MS for volatile components of loquat flowers in 4 different stages

AHXF 5 B/% Relative content

HE am PR TRy SO0 BB g
Kinds Components olecular Mo.lecular Bud Bud swelling Petéls ' Petals
formula weight and come out beginning
stage . opended
white petals spread
B ZJ% Ethanol C,HsO 46 0.12 0.12 - -
Alcohols  J&# 1-Pentanol CsH,,0 88 - 0.19 0.13 0.10
CU 1-Hexanol CsH,40 102 0.27 1.01 0.52 0.42
ZK I Benzyl alcohol C;H50 108 7.79 1.41 0.55 0.36
P 1-Heptanol C;H,60 116 - 0.20 - -
2.l Phenylethyl Alcohol CgH,00 122 0.97 2.83 6.37 4.67
it - 2 - 2 - 1 - B¢ 2-Octen-1-ol, (Z)- CgH 0 128 - 0.13 - -
)5 - 3 - | 1-Octen-3-ol1- CgH, 60 128 0.44 0.20 0.19
S 1-Octanol CsH, 50 130 0.21 0.85 0.44 0.32
3 - FIJEPiRE 1-Heptanol, 3-methyl- CgH 50 130 - - 0.10 -
1- Q-2 o CsH; )NO 137 - 0.42 - -
3 - (a-Hydroxyethyl) - aniline
8 - FJL - 8 - AURUIA[3.2.1] % - 6 - CsH; )NO 137 - - 0.16 -
Jfi -3 - 8-Azabicyclo[3.2.1]oct-
6-en-3-one, 8-methyl-
4 - PSR R CsH 002 138 - 0.60 1.78 2.41
Benzenemethanol, 4-methoxy-
4- (1 -HEZIL EHOR CoH 50 142 - 0.14 - -
Cyclohexanol, 4 - (l-methylethyl) -
FH% 1-Nonanol CoH,0 144 - 0.31 0.25 0.36
1,8 - % /¥ 1,8-Octanediol CsH,502 146 - 0.14 - -
S\ -2 - Z4% - 1 - i 2-Decen-1-ol, (E)- CioH200 156 - 0.15 - -
4 - FEEFLIK AR Benzenepropanol, 4-methoxy- CioH1402 166 - - - 0.10
FilE -3 - RN CoH; CIO 170 - 0.15 - -
(S)-(+)-3-Chloro-1-phenyl-1-propanol
56,6 - —HI%E -3 - Ptk -25- "W CioHig0, 170 - - 0.10 0.10
5,6,6-Trimethyl-hept-3-yne-2,5-diol
3,7,11 - =3+ 1-Dodecanol,3,7,11-trimethyl- Ci5H3,0 228 - - 0.12 -
+75E# 1-Hexadecanol C6H34,0 242 0.11 - - -
2- O - 1 - 2% 1-Decanol,2-hexyl- CiH340 242 0.51 0.28 0.26 0.38
3 - +-Lif¥ 3-Heptadecanol C17H360 256 0.11 - - -
B/l tert-Hexadecanethiol CiH34S 258 0.17 - - 0.20
2 - O+ % 1-Dodecanol,2-hexyl- CisH3s0 270 0.15 0.25 0.10 0.21
HiYEE Phytol CaoHyoO 296 - 0.19 0.14 -
2N (L5 2-Butenal,(E)- C4HsO 70 0.14 - - -
Aldehydes 3 - HJE T Butanal,3-methyl- CsH;00 86 - 0.28 - -
PR Furfural CsH40, 96 0.18 - - -
S O 2-Hexenal (E)- C¢H,,0 98 2.39 2.69 1.71 1.37
C\% Hexanal CsH,,0 100 0.55 1.49 0.87 0.83
ZKHIE Benzaldehyde C;HsO 106 41.90 15.69 7.36 424
S -2 - PEli - 1 - B 2-Heptenal (E)- C;H,,0 112 - 0.11 - -
¥ Heptanal C;H,40 114 - 0.31 0.15 0.15
2 - LK O 2-Hexenal, 2-ethyl- CsH40 126 0.18 - - -
W% Octanal CgH 0 128 - - 0.19 0.21
K MM 2-Propenal, 3-phenyl- CoHgO 132 - - 0.36 0.35
4 - ZHEKXHEE Benzaldehyde, 4-ethyl- CoH 00 134 0.13 - - 0.10
4 - FEFEAH I Benzaldehyde, 4-methoxy- CsHgO, 136 - 5.24 9.75 12.77
& -2 Wit - 6 - T 4%lE 2,6-Nonadienal,(E,Z)- CoH 4,0 138 0.24 0.17 - -
it - 6 - T/ 6-Nonenal, (Z)- CoH,60 140 - - - 0.19
T Nonanal CoH, 50 142 3.50 5.08 274 2.61
2 - KHFLE G Benzeneacetaldehyde, a-ethylidene- C1oH;00 146 0.40 - - -
MF-F% 2(3H)-Furanone, dihydro-5-pentyl- CoH 40 156 0.83 - - -
Z4M Decanal C1oH0 156 0.85 1.39 0.71 0.96
34 - ZHEIEHHEE Benzaldehyde, 3,4-dimethoxy- — CoH 003 166 - - - 0.10
2 -+l 2-Undecenal Cy1H0 168 - 0.12 - 0.16
10 - %M 10-Undecenal C11H0 168 - - 0.13 -
% Undecanal C;1Hx0 170 0.19 0.20 0.13 -
+ =M Tridecanal Ci3Hz60 198 0.18 0.15 0.11 0.23
ik - 7 - F7NWHERE 7-Hexadecenal, (Z)- CiH300 238 0.12 - - -

+75i4 Hexadecanal C6H3,0 240 0.13 - - -
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Kinds Components Molecular Mqlecular Bud Bud swelling Pete?ls - Petals
formula weight and come outbeginning
stage . opended
white petals spread
jidi7E S LR Acetic acid C,H40, 60 0.52 - - -
Acids 2 - F3E TR Butanoic acid, 2-methyl- CsH,00, 102 - - - 0.10
C\f? Hexanoic acid CeH120, 116 0.23 0.21 - 0.12
ZKHI% Benzoic acid C7Hq0, 122 0.48 0.12 - -
FI% Octanoic acid CsH60, 144 0.43 0.25 - -
LIGEHEZR R Vinyl benzoate CyH30, 148 - 0.38 - -
T Nonanoic acid CoH 30, 158 0.16 0.17 0.20 0.37
%4/ n-Decanoic acid CioHyo0, 172 0.23 - - -
HAM:% Dodecanoic acid C1,H240, 200 0.11 - - -
+75f n-Hexadecanoic acid CigH3,0, 256 - 0.11 - -
S 2 - FJE A B Pentanoic acid, 2-methyl-,methyl ester C;H;40, 130 0.43 0.54 0.33 -
Esters KHIZ HiE Benzoic acid, methyl ester CgHgO, 136 0.42 0.38 0.14 -
JHE F T Methyl nicotinate C;HNO, 137 - 0.72 L.11 0.70
LIRA G Acetic acid,phenylmethyl ester CoH,00, 150 1.53 0.21 0.13 -
ZKHR 4,16 Benzoic acid,ethyl ester CoH 0, 150 2.00 0.22 - -
AR (2- L) HIfE CoH 1002 150 - 7.60 - -
Formic acid,(2-methylphenyl)methyl ester
S AR TP CioH100, 162 - 0.32 0.72 1.23
2-Propenoic acid,3-phenyl-,methyl ester, (E)-
K LR 2,16 Benzeneacetic acid,ethyl ester C1oH 20, 164 1.98 0.16 - -
4 - PSR TP 1 g CoH100;3 166 1.17 16.02 24.89 23.16
Benzoic acid,4-methoxy-,methyl ester
SEMR 48 Octanoic acid,ethyl ester C1oH200, 172 0.55 - - -
JKNZ 4,16 Benzenepropanoic acid,ethyl ester C1H140, 178 0.19 - - -
4 - HS SR 21 CioH;05 180 0.19 3.24 5.26 8.90
Benzoic acid,4-methoxy-,ethyl ester
JENERR R L1 CioH05 180 0.64 - - -
Benzeneaceticacid,a-hydroxy-,ethyl ester, (R)-
AR2K —HER —H1lE Dimethyl phthalate C1oH1004 194 0.14 0.12 0.31 0.11
3,4 - AR R R CiHpOy 196 - 0.13 0.12 0.12
Benzoic acid,3,4-dimethoxy-,methyl ester
2,44 - ZHE - 3 - FRIL R - 2 - AR CinHy40; 216 0.12 - - -
Propanoic acid,2-methyl-,3-hydroxy-2,4,4-trimethylpentyl
ester
2 - KZHEFEFREE Benzoic acid,2-phenylethyl ester Cy5H140, 226 - - 0.19 -
2 - SINMR T 1ilE 9-Nonadecene CioHss 266 - - - 0.11
7 - - 7 - DGR LR Ci/H;0, 268 0.11 - - -
7-Methyl-Z -tetradecen-1-ol acetate
AR TR " TR CigH»0s 278 0.10 0.13 - 0.11
1,2-Benzenedicarboxylic acid,bis(2-methylpropyl) ester
AR HR T 5 Dibutyl phthalate CisHpOs 278 0.37 0.12 0.11 -
T (Q-FZI - i CisHis0s 298 0.43 - 11.99 10.92
Oxalic acid,di(2-phenylethyl) ester
O - 6 - T =434 Hexanoic acid, 6-tridecyl ester ~ CjgH;0, 298 - 0.10 - -
TR T ki 5ElE Carbonic acid, butyl tridecyl ester CisHi05 300 - - 0.12 -
KR - 4 - =i Cy1H340, 318 0.53 0.31 0.23 0.46
Benzeneacetic acid,4-tridecyl ester
AR HIfR T 5 Phthalic acid,hept-4-ylisobutyl ester CjoHzOs 320 0.70 - 0.12 -
S - 4 - +VUfE Dichloroaceticacid,4-tetradecyl ester C1sH3oCppO, 324 0.11 - - -
TS K FZ1/SEE Carbonic acid,butylhexadecyl ester C5H405 342 - 0.15 - -
TR - = (2 - HHH) B CHy05P 346 - - - 0.11
Butyl phosphonic acid,di(2-phenylethyl) ester
WiR - 1 bl C»pHuO; 356 0.16 - - -
Carbonic acid, butyheptadecyl ester
FAkedE - =S S HhkiR T CioH35C1305 416 0.13 - - -
Carbonic acid, hexadecyl 2,2,2-trichloroethyl ester
Rk 1 - FI3EFRZ4HE Cyclopentane,butyl- CoH g 126 0.15 - - -
Alkens 2- L3k -45 - THIIE - 12 - SR C/HisBO 126 - 0.17 - -
1,2-Oxaborolane,2-ethyl-4,5-dimethyl-
1 - fig%k b Hexane, 1-nitro- CeH3NO, 131 - 0.15 - -
“+—4%¢ Undecane Ci1Hyy 156 0.10 0.11 - -
% Dodecane CioHag 170 1.04 1.20 0.51 0.28
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Kinds Components Molecular Mqlecular Bud Bud swelling Pete?ls - Petals
formula weight and come outbeginning
stage . opended
white petals spread
“l')i'I\: - 1f$[4,4,0] %%u C] 1H1502 180 - - 0.10 -
1,8(2H,5H)-Naphthalenedione,hexahydro-8a-methyl-,cis-
M =4¢ Cyclotridecane Ci3Hag 182 0.30 - - -
5 - H3k - 5 - Z3E-28)5¢ Decane,5-ethyl-5-methyl- C3Has 184 0.13 - - -
3 - H3k - 3 - Z3E%40% Decane,3-ethyl-3-methyl- C3Has 184 - 0.13 - -
+=4%¢ Tridecane Ci3Hos 184 6.81 11.10 3.37 2.10
3 - 3L} =§¢ Tridecane,3-methyl- C14Hzo 198 0.22 0.17 - -
+PU%E Tetradecane CisHso 198 - 0.19 0.36 0.38
TIEIACBE n-Nonyleyclohexane CsHso 210 0.30 0.13 0.13 0.20
2,3,10 - = HHEA+ "%t Dodecane,2,6,10-trimethyl- CisHs, 212 0.36 - - -
4 - FIE-PU%E Tetradecane,4-methyl- CisHap 212 - - 0.16 -
|14 Pentadecane CysHs, 212 - - 0.61 -
BRI SE Cyclopentane,undecyl- Ci6Haz 224 0.22 0.17 0.13 0.17
3 - H3&1FkE Pentadecane, 3-methyl- Ci¢Hzq 226 0.15 - 0.10 0.14
5,8 - 3+ %t Dodecane,5,8-diethyl- Ci¢Has 226 0.15 - - -
5,8 - HIFL-PUSE Tetradecane,6,9-dimethyl- Ci6Hay 226 0.18 - - -
7<%t Hexadecane CiHas 226 0.56 0.46 0.52 0.71
4,11 - ZHIEA-PUgE Tetradecane,4,11-dimethyl- CiHag 226 - - 0.15 -
4 - ZFAVULE Tetradecane d-ethyl- CigHas 226 - - - 0.10
4 - F3E+Tikt Pentadecane,4-methyl- CieHia 226 - - - 0.14
7 - H3E/\Hi Hexadecane,7-methyl- C7H36 240 0.12 - - -
+-tkt Heptadecane C7Hz6 240 0.14 0.16 0.17 0.28
2 - 34755t Hexadecane,2-methyl- Ci17H36 240 - 0.12 - 0.15
2,6,10 - —H A+ PUkE Tetradecane,2,6,10-trimethyl- C7H36 240 - - - 0.22
R LB+ VU%E Oxirane,tetradecyl- C16H3,0 240 - _ _ 04
+)\%% Octadecane CsHss 254 - - - 0.25
2 - F3E+-758E 1-Hexadecanol, 2-methyl- Ci7H360 256 - - - 0.13
+Jukt Nonadecane C1oHyo 268 0.91 0.83 - 0.73
7 - &5+ =Ft Tridecane, 7-hexyl- CioHao 268 - 0.14 - -
2,6,10,14 - PYFREE|-75%¢ CaoHa 282 - 0.62 0.21 0.23
Hexadecane,2,6,10,14-tetramethyl-
1,16 - —& 754t Hexadecane,1,16-dichloro- CigH3Cp 294 - 0.19 - -
1 - kst Dodecane,1-iodo- CoHysl 296 0.13 - - -
Z+—¥¢ Heneicosane CyHyg 296 1.17 2.19 1.98 2.58
8 - LML Fift Pentadecane,8-hexyl- Cy Hyy 296 - - - 0.14
4% Docosane CayHys 310 - - - 0.10
+=4% 1-Tridecene Ci3Hy 182 - - 0.24 -
+-PUs 1-Tetradecene C4Hog 196 - 0.23 - -
a-VEJeMi a-Farnesene CisHa 204 0.11 0.10 - 0.43
K% Longifolene CisHyy 204 0.19 0.19 0.10 -
A -6 - =1 - 4 - B 6-Tridecen-4-yne,(E)- C13Ha 178 0.28 - 0.06 -
IR Biphenyl Ci2Hyo 154 - 0.10 0.10 0.20
BN Vil Acetone C;HsO 58 - 0.19 0.11 0.10
Ketones 2 - XM 2-Pentanone CsH,00 86 0.11 0.25 0.19 0.15
5- 3 -2 (AHD - mkBERd 2(1H)-Pyridinone, 5-methyl-CgH,NO 109 - 0.23 - -
Wiz - 3,5 - 2= 4% - 2 - i 3,5-Octadien-2-one,(E,E)- CsH 2O 124 0.38 0.57 0.31 0.18
3 - i - 2 -l 3-Octen-2-one CsH 40 126 - 0.22 0.13 -
6- KL -5-Pifi -2 - CgH 40 126 - 0.44 - 0.17
5-Hepten-2-one,6-methyl-
5 - HI3E - 3 - Pédfs - 2 - Bl 3-Hepten-2-one,5-methyl- CgH 4,0 126 - - - 0.12
2- (FEEEED -1- 88 - 2 CyH;0;5 164 0.20 - - -
Ethanone,2-(formyloxy)-1-phenyl-
FHMFEAW 5,9-Undecadien-2-one, 6,10-dimethyl- C3H0 194 0.25 0.26 0.22 0.28
2- (2- M%) - WK Furan,2-(2-propenyl)- C;H;0 108 0.13 - - -
2 - IERHEMAR Furan,2-pentyl- CoH 40 138 0.21 0.40 0.17 0.13
By K%y Phenol CeHeO 94 - 0.14 - -
Phenol 3,5 - ZHIILKE} Phenol,3,5-dimethyl- CgH;00 122 - 0.10 - -
5-H - 13- Ky C11H60, 180 0.10 0.16 - 0.15
1,3-Benzenediol,5-pentyl-
HoAlr ZHIJER% Dimethyl sulfid e CoH,S 62 - 1.09 0.59 0.27
Others KN Benzyl nitrile CsH/N 117 - 0.40 0.44 0.45
DR H I Ethanedione,diphenyl- C4H00, 210 2.26 - - -




2252 Eie 40 4

A\
$E

3 e

31 mEERZE

W2 5B SE R, B RUAEILIIE TR, SRR DA & R T R
(AR . BRSSPI AR e A WS, AR, AR B, $ R A 0 LA S T AR G 5 e fe v
K 51.91%. BEEACH BETG YA & SR R B, 7EEE 0 PO, TR, A
PN 32.92%. 24.21%. 24.27%; MCANLEAETE WA T AN & A 21 41.9%, 2 K PP ) &
BERLSY, XGRS (2009) XML R VER ST U4 AR —3, ERES (2009) A
AR I B A oy B T R F IS AN AR R R, TR I AEAE (2008) S0 REAETE A 5T
IR RS B HA 7%, X822 Bl e iRm0 T ARGk W4 E. FESAREE . REALTE
TE = M AN G . AR e P DL B A2 e, A Ak, 2Rt fe & E Y
JRZ—o TREHBUITBIRAE A, W T REIBERE A B A R, A iig] 7wk,
XKML (2008) FIREESE (2009) HIWFFUHEA—F.

32 Eg%

BRI A WA I 95 B GEVR 4%, 2012), MR FEREWRIE. 7LEH,
FEREAEAE MAERE BIRBOH I e rh, B2 BRI & B bR T, 1 12% B TH 81 45.77%, BTN
45.93%. XA SEMATAEAE W BT A BAT I W F R R R . BT FREYI A 4 - AL
KRR — - (2- 2RI - HRES. 4 - FASEARFR AN, X 3 B i S eI
S TT 320 531 by A5 R M I 42.14% K11 42.98%, FEMEARAE T MR 10 L DTk IR 1. b 4 - 43T
2 R PR AR B AU AR T B 20 30l o 21 24.89% 1 23.16%, A& REALTE 1) 5 = 2 S W) i
Z—, XEERETAELE (2008) X HEATEHE K D I 5 45 R — 3. Hong 5§ (2010) 7EREAER:
Yo H 2K R PR S N RS R —, AHEULEREAR L B R B R . REAR I S5 REAE 6 L
AR FITIRE, Bk, 7R YR s FS it T ReAE A — 8 57
3.3 mE%

RERW)JTAE HAR T BRI T A IR I 10 DL BRI B AR A 8 A o FERERE AR T T
R, BN A EARAK, USRS . ERUAE AR IR RN =, AR
TEA 7.79%, R EE, A&, BIEGEEF. HNE. SRR a1 R
REAC A R TR E AL TF I, K SR i T, HAASEES, 2 MEENEH
kb, KEAEAE T EERMMA T &R, SRR BORA RS E R . RIS (2009) FI5K NF
M2 (2008) TA A REASAEHE R PEW) ot rh o8 BRI R Z 2 O BAIN R s I e, iR EE R 2 —3,
MRFEESE (2009) PIRFF T EA S ERIR S I, (e RS B (5.13%), XM{EYR
P DL R 8 1 22 ) ] R A bl A (0 sl S AR AN R 5 k2 1
3.4 [RIRHE. BREFHAM

M1 ATLUE Y, Rl R AT B A E & S A B T 18.85%, BEAE 1 I¥ 58 A TF IS L
A RRE, Hph L=, = F—kihE. LFHh =5 (6.81%) =T —%i (1.17%) AHX 5
HEAK, BIEE A TR 11.1%8 2.19%, BEELAEYIBON. BBOH X B # . Hikich, it
R T BESEMUAEAE & B AR R P B R T P2 . AEREREAE TR AUk, BRBYI RS B>, bl
TR TFIZ ks>, AT REX REAC AL A S DTk /N . ZRAEFIFR AR (2011) FRHIF SR I REAT (64
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R TR A SRR A Y& B, AHOEE R S EEEH . XPA—8T e 2
AEEAEL ) 7 b Rt o 2 S R S R IR o T AERE RS RS i e 20 v, DARE I SRR i 2 (Hong et
al., 2010). De la Fuente 5 (2007) W57 T HEAAEE (45 5tk /K AL S AL i, 25 R B — L
TRk A /S —, Bk, F SRR R S RS AR 1 — R A4 o

AHIFFEHER O REAT 2B P2 AR B, A0 HAE RS A T 70t R4 R e B TR AR R B . HEAE A
MAETE BV TT B R b, WS BRIAL S AR & B SR PR G 3S, BRSRAL S A B 2 A
Wr b TR, RSN B & AT S S BRI S LREL 4 AN RIHFE R PR 51 03 B 45 A 45
A REAEAE S BR FEOS R Th AR TR ST A ] R IR S5, AR 4 - FAREER TR R 4 - 4
HEAPROKE. — - (2-RKLH) - FRNE. KPR, AR TRE., R COmE. XOnE.
=ty bR R AE T 1) R YT, P 18 B R A AR A R I ) AR A ) o
B, SAMEIT IR SR O e R, BRI BEUREOR, IR G B B BIWTTBUN R AT
$ AL, SIS A B (R R IS 30 o AR AR A S e 5 v e I 38 ) 4 7 S o i 20 M R 1 A

BT FREREE R, B TSP R AT &I DT E RN, 8GR TP IR
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