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Development of an identification method of functionality from alpha-pinene
oxidation using an accurate corona discharge ionization collision-induced

dissociation mass spectrometry
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In this study, we developed two techniques to accurately identify functional

groups included in various monoterpene oxidation products, using (1) accurate corona discharge
ionization method and high-resolution collision-induced dissociation mass spectrometry (HR-CID-MS),

and (2) derivatization reactions, electrospray ionization method, and HR-CID-MS. As a result, we
successfully identified functional groups in ozonolysis products of alpha-pinene that have not been

reported so far.
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TWHEMT T 1L (Secondary Organic Aerosol; SOA) 1%, HARPEHIR F 721X N B HEHIRN D
KEHITRET DEBMEAKILEY (Volatile Organic Compound; VOC) M YeALF#EEL+ 52 & C
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Tokk & 7o @A (LAY (Highly Oxygenated Organic Molecule; HOM) 73 2SO ZRAR CHILHI
A7z (M. Ehnetal., Nature,2014) . Z D X 5 72 % 2% < ST LA THREMESK <, SOA
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VIZREH L7ed A RS, AR TIE, [(1) W8 aa T lEA 4 bk + & e &0 0T
3t + 2B AREE (Collision-Induced Dissociation; CID) %D, F£7-1% [(2) #FHEMILUG + =
L7 hua A7 L—A A1t (Electrospray ionization; ESI) % + &0 fREEE &8T5l + CID {%)
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KA FEMICFET 2O OFE2EOBBEZH M E L.
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7'a AL FREE 720, BALIR DO AR O HRAE O E & K L7 CID /X% — 28115
HZENTED, HOM ORFEFIEEL LT, THET, NHIONOs iAo & Ui kA 4
AbENMEDIN T E 72 (T Berndt etal., Environ. Sci. Technol.,2018 72 £) . Z ZTix, BB{kiE (M)
ERRIEA A OFIE ((M+NH]SC[M+NOs]) & LTA A fbshbd. Linl, b % CID
LTH, NH& D HBILIE~T 0 N BBET L Z LI X VB LA EREZILLTLED, D
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FEARBEZ BN 5 2 & T, SBILEICEENDIEREDRIENARE L 2 5.
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a-pinene FA{LAR % FHERIL T D BI21E, a-pinene FRLAAEEHES, F 72 (X a-pinene DA U BE{LY)
EHEMRERIEELE mol IRE L, TE F=MU ABILOKEREL LT 10 mM IZFRH L 721,
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st 7 Ivre—F—%HWTHEZDO D& NMEGLI TS L.
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JV% Figure 1 (27”9, BIVARF AL T o P P —
VIR = )V %9 % pinonic acid Tl ¢ * | GOr 'C?Z o
H>0, CO2, BLOC:H:0 (57 ) O ° E N _ CH3‘0+
B2 (X 1a), YR BT S pinic o R 167577
acid TlZ, H20, CO2, 3 LT H2C03 Dl CoH1404 . Ly o . I w
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-CHDO, (=CO+HDO) Wel® i

DIEESBIR Sz (K 1e). Zhne () Pinolicadd

(<109 - CH,0, (= CO + H,0)

CH, i
1 Cs"i 150"

CID /34— Z RN T~ L ASE (1] 2 woy  E

ff, 2c ﬂ:ﬂ? L7CE7J\(71"%‘§/{E pinolic acid OH f:; 10 139.1127

CioHi7DO3) & AW TR L 7=/ 58, H.0 g T 7

& CO 0) b {i) 7 /35\‘: ‘i % "bf&b\ coou = T ..l T T T T T
2 HE%E k+$ *Z /H: C40H1803/CoH 1,003 130 140 150 160 170 180 m/z

HIVR XV IEEDOFEE, CH02 (= CO +

H2O) 2 HE%E [ 7k % $£$§’ % 1% 5 v 7J‘§ Figure 1. CID spectra of deprotonated molecules of (a) pinonic acid (C1oH1¢03),
XV EOFEEE, CH0 ORLEEIL A VR (b) pinic acid (CgH1404), and (c) pinolic acid (C;oH150/C1oH1,003).
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Figure 2. Derivatization reactions used in this study. (a) Oximation of carbonyl
compounds by PFBHA, (b) methyl esterification of carboxylic acids by TMSDM,
and (c) acylation of alcohols by AA.
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| Figure 3. CID spectra and corresponding fragmentation pathways for (a) oximated myrtenol, (b) methyl-esterified pinonic acid, and (c) acylated pinolic acid.
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a:“O” indicates that a functional group is possible to identified.
” indicates that a functional group is not observed.

“* indicates that a functional group cannot be derivatized.
b: The compounds with its functional group have been reported in previous studies. The structure of these compounds show in Figure S5.
group has been reported in previous studies.
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¢ : The combinations of these functional groups are shown in above. When CHNOG;H,Fs-CHO loss occurs, the keto group + aldehyde group is estimated, in the case of CHNOGHFs-
CH30H loss, the keto group + hydroxyl group is estimated.
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