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m This study aims to investigate the impact of temperature on the composition of floral volatile
compounds (FVCs) of rapeseed (Brassica napus L., as diverse environmental changes due to
the climate change continue to influence shaping plant-pollinator interactions. We analyzed
rapeseed flowers under three different temperature conditions (Average temperature: AT, and
AT £8°C) during flowering period using HS-SPME/GC-MS. Total 31 FVCs were identified, and
included myrcene, methyl benzoate, indole, methyl 2-methyl butyrate, a-farnesene, methyl
phenyl acetate, linalool, and (E)-B-ocimene as the main compounds. In principal component
analysis, flower scent compounds could be discriminated under different temperature
conditions, suggesting that these would effect on the preference of pollinators. The compounds
such as (Z)-3-hexenol acetate, methyl 2-ethyl hexanoate, and camphor were mainly responsible
for the discrimination of AT —8°C from the others. On the other hand, 4-ethyl benzaldehyde,
phenylacetaldehyde, and p-anisaldehyde were more closely related to AT + 8°C than the others.
Taken together, our results will provide a more predictive understanding on the effects of
temperature change on FVCs, implying that altered environmental conditions have the potential
to strongly influence plant-pollinator interactions.
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Table 1. The growth chamber of controlled environmental conditions.

Condition AT —8°C AT AT +8°C
Temperature (day/night °C) 7/3(£0.5) 15/11(£0.5) 23/19(%0.5)
Relative humidity (%) 35(%5)
Light 40 W, fluorescent lighting (cool white)
Photoperiod (light : darkness) 16:8h
Photosynthetically active photon flux density (PPFD) 30 pmol/s/m* (2200 lux)

AT : Average temperature
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Askel] 129 shah BAol A8E S,

2. SPME (Solid phase microextraction)'dof| 2|t
FrIE 2l stetE 2

FAZEe] g 3F9HE-2 Solid phase microextraction
(SPME)-gas chromatography-mass spectrometry (GC-
Ms) Hez & 3 sAEAN. 7] 429 S22
SPME Holder (Supelco™ Solid Phase Microextraction
Fiber Holder, Supelco, Inc., Bellofonte, PA, USA)°l 65
pm PDMS/DVB fiber (Supelco Inc., Bellefonte, PA, USA)
& 15t} AHESEATE AR 7 F0lE SPMES 20 mL,
headspace crimp vial (Agilent Technologies, Inc., CA,
USA)°ll Y1, Crimp cap (20 mm HS AL Crimp, Agilent
Technologies, Inc.)& ©]-&5to] U539t SPME fiber
= I A7 A&l =E3A7171 A, WA SPME fiber
£ 250°C GC injection portol A 1417t &<t &/ s}l
2HJ 3} SPME fiber2] needle vial ] headspace’doll 4
’5}04 30 U =E3AA Y AES AR &
% fiber= Al GC-MS injector®] 11 BA4-2 AJ&o}

% .o 435 ¥R AHS 2dle

W o m

.ﬂ

3. GC/MS 7|7|2M

GC/MS 42 213t 2'87d &4 7890B gas chroma-
tography (Agilent Technologies Inc.)& ©|-&5}o] 2|5}
Stk o B4 1A ABNAE AHSSAT, T4
(Column). 2. Z3= HP-5MS (30 m X250 pm X 0.25 um)%
AHgstATh AH 9] 2k 40°CoA 5B FAAZ
& 250°C7HA] 6°C/min®] & 525tk 42 1
mL/min® = Z75}3lt. GC-MS &4 ]= 7890B2t
5977B mass selective detector’t AZ2H Z-& AMHE5EY S

3

o 24 2702 o2t 2ok G FYT 25 250°C,
mass range—: 50~550 m/z, linear velocity—‘;— 36.262 cm/sec,
ionization voltaget= 90.6 eVZ “d75tal, &1t 7|Al= &
7125 Aol 1 9 29 eEE HRd By %
A2 Geel #4 2703 FAsHA Akt

4. GC/MS data THAz2| X FHE BM

A AR AHEAL 3], goms AL S

k= Agilent Chemstation (Agilent Technologies,

;
TUIO 5 UL
a
o

S-Fsto] B35, mass spectral library datas
7]‘*2& dx]&0] =1 MS fragment FAo] AR B
A7 FASII T TS Cs-Cy alkanes (Sigma Aldrich, St
Louis, MO, USA)= AHg5te] Zb 31 AE-9] retention
index (RI) valueEs 75t & E3ofA B11H RI 417 H]
WA A Ao AFS R EEEHo divt
SR peak area gh& F+5Ho] HlSI oM, 9 F &
F=Z4 2+ Indole (Sigma-Aldrich, St Louis, MO, USA)
= AHEOFATH(5, 25, 50, 100 pg/mL, wiv). 7|22}
o2k olA I Ao B S whetstr] fldl,
MetaboAnalyst 5.0 (http://www.metaboanalyst.ca)= A&
sto] FAJE B4 (PCA, Principal component analysis)<
AWt AHEA AvHe W BAS o
T efste] k2 HASH= data scaling
1=

He st

o] GC-MS —Er*—i% ol & 31+4 -?4%_“3
o] gel=] ]t %“?_319__% Z3F7) AEL A A

9



Table 2. The volatile compounds from flowers of rapeseed (Brassica napus) analyzed by SPME-GC-MS (Mean + SEM, ng/ 1 flower,n=4)

Temperature (day/night)

No. Compounds CAS No.

7/3°C 15/11°C 23/19°C

(AT —8°C) (AT) (AT +8°C)
Fatty acid derivatives
1 (E)-2-methyl-2-butenal 497-03-0 3.19+1.17 748+4.28 -
2 3-methyl-2-pentanone 565-61-7 - 2.54%0.70 -
3 Methyl 2-methyl butyrate 868-57-5 2223+6.55 26.16+11.74 407+223
4 2-methyl butyric acid 116-53-0 290+1.87 8.39+551 4.54+1.97
5 (Z)-3-Hexen-1-ol 928-96-1 14.34+532 - 15.79+£12.81
6  2-ethyl hexanal 123-05-7 529+1.39 - 4.25+041
7  Methyl heptenone 110-93-0 2.78+1.03 4.87+1.96 -
8  (Z)-3-hexenol acetate 3681-71-8 23.78+9.36 - -
9  Methyl 2-ethyl hexanoate 816-19-3 61.53+£22.16 - -
10 Nonanal 124-19-6 3.78+0.80 3.07+£0.32 5.00+1.54
11 Decanal 112-31-2 3.67+£0.96 320+0.55 5.19+1.54
12 Tetradecane 629-59-4 3.73+1.48 743+5.50 -
Benzenoids
13 Methoxybenzene 100-66-3 47.57+£15.59 - 15.65+5.15
14 Benzaldehyde 100-52-7 - 10.60+0.26 13.65+1.52
15 Benzyl alcohol 100-51-6 2421046 528+1.68 523+2.77
16 Phenylacetaldehyde 122-78-1 - - 3720+17.18
17 Acetophenone 98-86-2 2.19+0.68 - 2.34+0.28
18 Methyl benzoate 93-58-3 9.17+£0091 66.71 £35.87 6.13+1.68
19 4-ethyl benzaldehyde 4748-78-1 122+0.31 - 2.13+044
20 Methyl phenyl acetate 101-41-7 3.70+£0.92 12.61+9.33 526%3.36
21 Phenoxyethanol 122-99-6 10.02+4.37 - 7.64+2.11
22 p-anisaldehyde 123-11-5 - - 395+1.64
23 Indole 120-72-9 77.51+33.54 31.16+£10.32 29.29+14.10
24 Benzyl benzoate 120-51-4 - 3.30+£091 -
Terpenoid
25 o-Pinene 80-56-8 1.60+0.49 - -
26 B-Myrcene 123-35-3 61.54+14.73 6497+14.13 2749+13.05
27 Limonene 138-86-3 - 7.34+225 -
28 (E)-beta-ocimene 3779-61-1 6.16+2.47 1196 +2.17 5.16x2.11
29 Linalool 78-70-6 26.15+6.49 12.01+2.87 9.10£2.21
30 Camphor 76-22-2 2.02+£0.10 - -
31 o-Farnesene 502-61-4 - 15.68+2.13 12.55+£6.76
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Fig. 2. Principal component analysis (PCA) of 31 volatile compounds from flowers of rapeseed (Brassica napus). (a) Score plot (green: AT,
blue: AT —8°C, red: AT +8°C). (b) Loading plot of each volatile compound.
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