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Abstract: In order to provide a scientific basis for the utilization of floral aroma and the exploration of insect
pollination, volatile compounds from the flowers of Symplocos sumuntia at the bud stage, middle opening stage,
and full opening stage were analyzed by Headspace Solid Phase Micro-extraction (HS-SPME) and gas chro-
matography-mass spectrometry (GC-MS). The results showed that 35, 39, and 42 kinds of volatile compounds
were identified from the flowers at the bud, middle opening, and full opening stages, respectively. These volatile
compounds mainly belonged to alcohols, ketones, esters, aldehydes, aromatics, and acids with the major cate-
gories being alcohols and aldehydes. The relative content of linalool (20.2% ), trans-linalool oxide (12.7%),
and 2H-pyran-3-ol, 6-ethenyltetrahydro-2,2,6-trimethyl  (19.5% ) were higher at the bud stage. B-ionone
(33.4%), eucalyptol (11.9%), and 3,4,5-trimethoxy toluene (15.3%) showed the highest released relative con-
tent at the middle opening stage. At the full opening stage, B-ionone (19.1%), eucalyptol (18.2%), and 2H-
pyran-3-ol, 6-ethenyltetrahydro-2,2,6-trimethyl  (13.19% ) were the dominate components. Therefore, the main
aromatic components from the flowers of S. sumuntia were B-ionone, eucalyptol, 2H-pyran-3-ol, 6-ethenylte-
trahydro-2,2,6-trimethyl-, trans-linalool oxide, linalool, and 3,4,5-trimethoxy toluene. Also, for the scent of flow-
ers, at the middle opening stage -ionone made the dominate contribution; whereas, at the full opening stage
various compounds dominated. [Ch, 3 fig. 1 tab. 39 ref. ]
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Figure 1  Different flower developing stages of Symplocos sumuntia
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Figure 2 Total ionic chromatogram of Symplocos sumuntia
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Table 1  Main volatiles compositions and relative contents at different flowering stages of Symplocos sumuntia
J¥%%  t/min LRt e
i 1 T 1 BT 19

1 10.605  Fi i eucalyptol 3.86 £ 1.46 ¢ 119+ 154b 1817 +1.90 a
2 12.844  ZTRC TR hexyl acetate 0.80 = 0.00 - 0.59 + 0.00

3 14.069 2 [z-4-C Ji-1-FEHS 4-hexen-1-ol, acetate 4.89 + 0.99 0.49 + 0.18 1.38 + 0.85

4 14600 6 H-5-Piki-2-Fi 6-methyl-5-hepten-2-one 0.28 = 0.00 - -

5 15121 JEC # 1-hexanol 0.24 = 0.07 - -

6 15479  + B ILIFSEEEBE cyclohexasiloxane, dodecamethyl- 0.24 + 0.00 - -

7 15936 I leaf alcohol 0.73 £ 0.02 - 0.16 = 0.00

8 16.406 T nonanal 0.38 + 0.07 - -

9 17.66  i=X -5 AL J5 FElE cis-linalool oxide 1.52+0.15a 0.61 £005b 0.80+0.12Db
10 18.195 & [T BEES RS 2-butoxyethyl acetate 0.20 + 0.00 - -

11 18.431 e -F AL F5#a i trans-linalool oxide 12.68 + 0.72 a 574 + 036 b 6.55+0.83b
12 19.415  %%i#% decanal 0.68 + 0.14 - -

13 19.424  ZEHIE benzaldehyde - 0.38 = 0.12 0.17 £ 0.01
14 20.244 T F A Lilac aldehyde A - 0.48 + 0.00 1.69 + 0.16
15 20.595  FFHEMEE linalool 2019+ 1.18a 210+029¢ 549 +0.99b
16 20.810 T % B lilac aldehyde B - 0.54 + 0.00 2.05 = 0.17
17 21.397 T %M C lilac aldehyde C - 0.45 + 0.00 1.54 £ 0.12
18 21922 (-)-4-iffi it i (- )-terpinen-4-ol - 0.16 = 0.04 0.18 = 0.04
19 22.128 A JFFEEE hotrienol 132+0.12a 052+029b 046 +0.08 ¢
20 22497 ZK T benzeneacetaldehyde - 0.12 = 0.00 0.40 + 0.05
21 22962 " H LG E R silanediol, dimethyl- 1.10 + 0.32 0.51 £ 0.13 0.79 = 0.06
22 24225 ol EE a-terpineol 0.39 = 0.05 0.24 = 0.04 0.36 = 0.05
23 24755 %7 & B lilac alcohol B - 0.17 = 0.00 2.13 £ 0.16
24 25.77  XAEEE 2H-pyran-3-ol, 6-ethenyltetrahydro-2,2,6-trimethyl- 1945+ 1.31a 10.05+0.77b 13.09 £ 085b
25 26295 £ T C lilac alcohol C - 0.24 + 0.04 0.66 + 0.06
26 27.155 PN HEE 2-propanol,l,1’-oxybis- 0.58 £ 0.11 0.46 + 0.02 -

27 27221 % T 7 A lilac alcohol A - - 0.75 = 0.06
28 2746 A -B-£ % 220 2H-B-ionone 033+0.06b 0.72+0.11a 032x0.03b
29 2781 JRA-B-% % L (E)-B-ionone 0.12 + 0.00 2.40 + 0.31 1.52 £ 0.21
30 28.037 A F N (E)-Geranylacetone 0.62 +0.11 - -

31 28.053 ¥ benzyl alcohol - 0.22 + 0.00 0.23 £ 0.02
32 28257  2-(2-FRFETNEIL)-1-T9FE 1-propanol, 2-(2-hydroxypropoxy)- 049 £0.06a 029+0.03b 0.16+001b
33 28.841 R phenylethyl alcohol 032+0.03b 040=+0.15b 198 +0.18a
34 29.066 7 H i benzyl nitrile 126 £+ 021a 041 +006b 042 +0.02hb
35 29.734  B-45% T B-ionone 0.60 £ 0.06 ¢ 3338 +1.76a 19.14 +3.12 b
36 30.046 A P-4 2H-B-ionone 0.17 = 0.02 0.31 = 0.00 0.18 = 0.04
37 30.546  1-1 = n-tridecan-1-ol 0.27 £ 0.01 0.23 £ 0.05 0.17 £ 0.01
3 30786 RO AT IR LA LOSIIOE )3T IR2 3 - 0.28 + 0.07 -

buten-2-one, (2,2,6-trimethyl-7-oxabicyclo[4.1.0 Jhept-1-yl)

39 31.301  #&A4EfE 2H-pyran, 3,6-dihydro-4-methyl-2- (2-methyl-1-propenyl )- - - 0.15 + 0.02
40  31.879  345-=HEILF K 3.4,5-trimethoxy toluene 779 +£038b 1529+037a 399 +0.64 ¢
41 32.154 A H 4 32K FT AR F S benzoic acid, 2-methoxy-, methyl ester 051 +0.03a 040 +0.09 ab 0.22 +0.04 b
42 33712 3-HHE-gE-1,6- . 2 Kk = fi-3- 3-methyl-hepta-1,6-dien-3-ol - 0.21 + 0.06 1.1 £0.12
43 34322 1,24-=HEHIEIK 1,2,4-Trimethoxybenzene 0.31 + 0.05 0.43 = 0.00 242 + 0.21
44 36.066 FiHEER H BE hexadecanoic acid, methyl ester 0.28 + 0.00 0.32 + 0.00 0.37 £ 0.17
45 3752 1,2,3-=H &K 1,2,3-trimethoxybenzene - - 0.36 = 0.05
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Table 1 (Continued)
FF5  t/min L&) UL
A F I I
46 37.996 4P W g —. 2 Wg diethyl phthalate 0.16 = 0.00 0.17 £ 0.00 0.10 =+ 0.00
47 39.052  m[w indole - 0.17 £ 0.00 0.14 £ 0.02
48 40.149 il R W BE methyl elaidate 4.37 = 0.70 3.38 + 0.87 392 +0.71
49 40.886  WiliFR Z 1 linoleic acid ethyl ester 0.58 + 0.14 0.26 + 0.06 0.33 + 0.05
S0 43134 S -4- (S -4-I A5 ) PR T )-1-FR 2 HVRR 4-J04 I [ 1,17 -bicy- B 027 + 0.02 171 = 0.00
clohexyl ]-4-carboxylic acid, 4'-pentyl-, 4-fluorophenyl ester
51 47.357 R oleic acid 0.12 + 0.00 0.69 + 0.00 0.41 £ 0.20
Pl : a, b, c AEXLE K SNK K I07E P<0.05 B E MK FHERRE; =7 ZRS RGN H .

(1.52%); 75 & AL & WA & ik i 7.43%, F 2 A 345- = HE R H(3.99%), 1.2.4-=HIH L
(2.42%) %5 5 BREALA D IIAIXT & i 6.44% , AL HE SO IR H IR (3.92% ) F1 L 3X-4- ([ -4-I -3 2
Bo)-1-F 2 W IR 4-30R TR (1.71% )% 5 TERAL B W RIAIN & 505 5.86%, LT 7 1 1Y AN [m) 5 44 14 (5.28%)
HES
23 IEBRSHIHHTELN

TEFTATIN (45 L PE D BT b, REDOE 5 R A 4 R e B A4 B-25 % 2SR L el . XUAEmE . k-
AL T MR . DT REEE . 3,4,5- S H SRR R, R SRR WA L T IR T B R A Ry, AW BEAN TR
THAERT N 2 B 78k . B-58 % 22l B AN & AR 7 IR AR (0.60% ), B2 IT TG B TF, RO AR &
e W) T (33.38% ), T BETFIARS A BT R AR (19.14% ) 5 R il e i AR AT 5 5 78 L1 AL 6 1 72 v 522 A T
IR DU | S-S D R I DL N D A T A R IR AR, B T AT B
WREAR; 3,4,5-= FAURE ORI A X 5 5 N7 2R TF IR B o BTSRRI 3, 2B IF 0 ) 28
SRR TTH A E 2 A5 R0 5 f% .
3 it

AWFFEIN 3 A LA T LA I 3] ST R Ry, eI F 0o 42 R, 00 B S I LA
AERE A ) 68 R Ak &9, AT RS B TORT Il SR IR AR b AT AR R S, X R 2% S M TR B
G 5 B AE A S AR AR o A B A A5 R A e T B SR S A6 B 1) vk UK DU+ 1 L 3k 7 B 43 22
i, BEHR FZ 07 WA KA AL AL RAGI o ASHIEFE I8 XS AN [ A8 I 399 A 46 7 180 7 04700 5 2 30 2 Tl
R T EA A, Hadnx 25 ER 17— MEH.
3.1 Eg

WAL AR G W, Al . B RE | P aX-S A D7 R . DS REBEAR N & RO, Hoh DA ARl
T, HEAHE . REMEBEEEI™, MBI Eucalyptus robusta M FIAE R Cinamomum camphora
W4 5 A A, FE G I B A A e AR, AR X R B T AR RN R T, XA
Al BB BRI o XNABEE . JF FERER 2 SR AR FE R M B o, SRR R AR A AN
A Lavandula angustifolia™ 55 Z Fp it AL 1) T8 05 B W) Bt s o 2X- 4010 05 A9 I 4 1 07 A 52 1) — R ook g
RSTRSRR, BAARE . AE&F™, Db 3 FEEAAe 2 AR & e, BRI AU IRRAS, 1t
HIO0H 5 00 1) 4 7 5 B B S SR T
3.2 EEFERE

T 2 A& W AETT AL AR vh 25 T m IS R AR A8 b i 4, H R B2 B-5 % 2, B-5 % =M
B 2R BOK R EE O EY R P, BAA A . ORERRED, AL R R B R S A
XA, UL B-55 B X AEAT I R HE T B AE N . B A BARTERE A R S R A X
HRRAR, AH T T A B AN [F] S Al R 1) Lot B (BRI ™, HL B Sl BT, BT RAAT B X e T
/WA —E M TTHR .
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I TE B E M2 5 0 3.4.5- = WAL R A [ TR AL 1 205 B KAL), 1002 5 U 2 BB IG5 24
SRR A G Q1~Q10 4z BRASAL G 4 i J 2 ep (R, ands RIRT I AL i 25 AN (B, W) DASE 575 3L
A 1 3R 3 S e (L 1) 2 TE IR A T SR AR
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B4 B X AR A 5 A8 Kk B AR BB UIAR OGS, AT RE 2 Z R R R R . S AR R AN [ I T RS
SRR RS IR L, FO AR D 3R R I A O AR G L 3 ) S B- 5 2 2 I A O AR I Y S
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RO BRI S5 R AL B AR B i AR . BRI, X R 1L R A [R] I R
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