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EFPTR-ToF-MSSCR S 3046 M & 45 E
BEELAMUEYES
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e RO KB R, TN 510642; 27 R A8 Ak LR i PR 5% T 20 58 BT
I 2R A8 TE AR AE IR A 2 A R R S st s, ) 510640

WE  AUNOIE-FUER A (GC-MS) R AE Y& U K T I G hRAET V5, (H i TR AT AL B A% . FRIN AL HoAfE ASE IR
R, PR T AR RAREA R BRI o 2 TOESE T — Rk T 7 R8 SR /AT IR [ 1 A (PTR-ToF-MS) HI{E A i 7 S
W RN . LA R YNSRI A, RGN H T 5 GC-MS 5PTR-ToF-MSH 15 & 7 A6 & Py PR Ul 4 & 1)
BORRE, BAEFEGRE. SHNA SBIRAEF R IR, IR IR T i/ 3R B (PLSR) H#5-1- & Hdls S Hk 7 Hr 7
DR ARIGS I AD R, R BT R R A TR, SEIPTR-TOF-MSXf HARE UM A PR & & o %07 150K SR ol A Il et
[ ARFEZE R, SR PROEAS A & S5 R, IR Rkl 5 i B KA A rh R e R B (it 1 T RE RO BOR S H

X#Eim

HYHE S, GC-MS, PTR-ToF-MS, sSzitkaill, & &k MEE%

JREEG, AP (2026). 2 TPTR-ToF-MSSLi AU MY Rr & & UE AL &g &, Y+ 61, 90-101.

16515 KA WL (volatile organic compounds,
VOCs) & ) s 2 AW 7, By T8. K
Wb RERE B 5 3K B T A K. BT /EREY T
4 5E 1700 2 oK SR & 4k & ) (Pichersky and
Gershenzon, 2002; Pichersky and Dudareva, 2007;
Muhlemann et al., 2014). X4VOCsAMY H A5 &E %
FR AR 35 Dl R (AR 51 A%k 2 AR & 1R 30 4), & A
#WEATIE, WM TER, B bk
at BRI B HRR)AE AR 7 4 (Tholl, 2006; Yu
and Utsumi, 2009). Jth4h, 755 2 84 i) 3 20
PR, FEVINTE G o R R R 22 A 2 R 45 U T Je B
H R 47 (S A5 (Di Vito et al., 2021).

FUAD,  T00 2 ] A ol A - =0R €l o i BBk FH R
(headspace solid-phase microextraction-gas chro-
matography-mass spectrometry, HS-SPME-GC/MS)
SNSRI E T, H TR A
AN S, M DA S I e 3 O3 T o AEEATHS-SP-
ME-GC/MS7}HT iy, AN i i Hi AL 3 AT BEFERT 10

e H #A: 2025-08-27; 252 H #i1: 2025-12-06

I EHUNTE, Nz GC-MS B AT IR 5 B+ 23l
BRI T T 1k SE B S I A6 (Tholl et al., 2021), Hi &
(electronic nose, E-nose): A {ESEI SEELE < R
(Sankaran et al., 2012), {HHAL B3 HERAR, XF
SR 1o A e JIAN 2, HE DA 2 AR AE B 1)
FEUERTI SR o FORBOR IR SN IS B e by, ™
HRH T KBTI VOCSs, LIRS T 3T Ik
T X6 A 27 S ek (250 P R 2 R i g A7 4 TR 4 O
W7 AT ) ) B AU R AL S b, ELAE DL S I AR P
JEAE I3 N R PIVOCS Bl A2 K ) S WS

JR T84 IO i % (proton transfer reaction-mass
spectrometry, PTR-MS) & 201t 20 904E X & fE #T Sk 11
—PREZLVOCst M AR, H45G AT I A 5 i (time
of flight-mass spectrometer, ToF-MS)J i 1 #4#%
N R AT B[] 53 (proton - transfer reaction-time of
flight-mass spectrometer, PTR-ToF-MS) %%, H &
TEppb A IR 0 2 e 57 18 55 K AR08 U 1 2 H 75
BURIEEALHY, T St 2 4« VOCSIR & 1) Sk 5E &
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SRR T #1(Lindinger et al., 1998; Majchrzak
etal., 2018). ¥ T GC-MS#; A, PTR-ToF-MSiifi i
B B AT R B 3R AN 1-10 000 Thf)ie 5 i 3t
SERE L ] (G GC-MS 150500 Th #LyEH), ¥
BAREAKE I 43 BT IS 18] MG C-MS [ J 143 8 [ 45 2 70
2, miTiEERT T 2-3/M 4 2 (Cappellin et al.,
2013), HAmhH v HEM T 2 ogqit o, LFH
U SR Y B AR TRAL 38, AT AE J LA B N 58 IRE AR b 2
FREUR A

PTR-MSHi#tFE RS BT ERE. FED
Hr 2 AR I 25550 r k. TR R =R
IVOCs#E NERE, 58 TR A HO K A5 1
R, AR TR T (VOC-HY). B Tk N
EONTER R, R A L (m/z) 34T e A s s A
M H;O* MIVOC-H* {15 5 5 FE ARk, Bl W] 5 & A6l
VOCs[#¥ fE (Lindinger et al., 1998). Z# A CAEE
JT(Song et al., 2024). & (Majchrzak et al., 2021)
FAERNE(Liu et al., 2024)5Uk) 2 M . IR,
75 [ Br A5 9 T T 248 4 KR AJF 5% (Ceccarelli et
al., 2020; Farneti et al., 2020; Li et al., 2021), {H1E
] A A A S T R SR D .

TR 12, PTR-TOF-MSTAETVE X 40 ¥ K
SRR AL G W) Ty AR 2 E BRI TR HHE TR M R ik
Ffi(Majchrzak et al., 2018), JLik5E 4 H R GC-MSH)
SR E PR AT AEXS L3 R IR A A AL, AT
JLE-nose i i & kA Rk e e ERE /58, TUEH
TR LA 7328 GC-MS U M e R, (HERER
gy R HOJG S, HE DU A T E A T
PTR-ToF-MS i % 7 24 5% #h HS-SPME-GC/MS “ #
PRI, FEK HARSZN ™ Rk, JCHE & K&
FE il (0 8 RO, ZERE RS € VOCs S I 43 # i HA
A B (Tholl et al., 2021). B4 £ HiHT 5t i@
i A {8 FH SPME-GC-MS 5 PTR-ToF-MS, s3I T
%178 %1 (Rubus idaeus) (Cappellin et al., 2013). #
% (Vaccinium spp.) (Farneti et al., 2017). 41
(Trachelospermum jasminoides) (Schuhfried et al.,
2017). VE¥EEL(Pyrus communis) (EJHER, 2024)LA
J % % (Artocarpus  heterophyllus) (Wang et al.,
20245 M 45 R MR Y (S AT AR AT . DRI,
E2RN BRI H, AL v A B A A AR R
XTHEGE R ) A S st 5 A BRI T A LR X

AT AL S K2R EY AR

S BT —EH TPTR-ToF-MSIHHYVOCsSL i &
WO 515, AAEY) B R SE PRI 5 A S 2 A
PR,

1 SKIEME

PLZE1E & (Hedychium J. Koenig)f 4 N #tk}, i HX
AABAE Z R SR B BAGEMEIREAR, @At
B UERF E VOCs SE IR HREAR I T7 3% o FEA BT e il
“BER R 5 CREMNRT, B R2H. F14
FE AR (18 4% 4% 55 21 ) B &% 1 22 4€ (Hedychium corona-
rium) 142 1E(Hedychium sp. Jin’) 2464, LK
1104 F 28 22 AR, YR EREAE WIAE 22 (B¢ H B
9:00-11:00:K ). ZHFEAE i 1) Z 1 & it
A5, N “HREEVOCS-JiEE” SSH it 7 7
(B A% 1 5t A N B 43 A 45 R v] 225 i A
Ft(Zhou et al., 2022). ZE2UIFEA (K B Bh A5 4)ikE6
AT RN ZEE 20, 8 246 (Hedy-
chium flavescens). il 2 {£(Hedychium menghaie-
nse). [& ¥ 3 £ (Hedychium forrestii) A & 41 2 1¢
(Hedychium coccineum)), 4351 RE&ETEHE M. FIF
W BT IR 2 A B R B W BURAE S, AR
ST W HSHRE 23 A 4 R AT 2 2 i Zhou 55 (2024) 1)
Wt ZAFEAR T “4F e VOCs-Tike” Kk
BT S AR, St E A A FH P AR AR

2 e &E

S0 AE ) 32 AR LS R RS RS- AT I ]
4 (PTR-ToF-MS 1000, lonicon Analytik GmbH,
B A -5 R B A (X (Agilent 7890 A GC/
5975 C MSD, ##Ef, L), [E AR AR B B (&
PDMS DVB/CAR 50/30 um#:Hsk). 7 55E . KA
e EL e B . SR EEH . KRS LRI

LIGEE

3 SEIERIHER

T 558 FH GC-MS e ) AN [E] 38 44 A4 BEE [R] — 8 1 1)
JE B A R W) (DA 46 B 245 S0y 5 IR ), IF
THELFEAR i B )5 8 PTR-ToF-MS X AH A Ff: i
BEATASIN, SR Jog i g R T o e e B /) — 3R [l
H(partial least squares regression, PLSR)4#7, ¥
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+
e

W5 HAE R R MR g, JFEs ez s
VIR § 8 ROCHRRGE, fA AR PR Bk i .t —
A, X AN [/ it o AN (R A6 39T R o AT AR )
AT, SR EIRSRIRAS R AR, RAWERTHT
TR 7€ #5 R BER SSR TIEAR B o 12T RS
Ja, BEXHZAEY R E U K EE AR, T
£z 18 1 PTR-TOF-MS A3 55 I s 2 i 33 U 11 Rk s
&, BERIIETIERENERER.
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HS-SPME-GC/MS
detection process
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S

41 EFGC-MSHESHIREN

RIFHIFEARA, EFEEMVOCSKE T L. &
WHIAE 248, K28y N5 i E 7250 mL3
B, SRR IIE AN ANA1.73 pugZE IR ZEE1E N N kR IF
o7 B DR I, i HS-SPME L /E 18 & =I5
(28+1)°C I Hi3kVOCs. %155 815, 1 ASPME
REHk, i A 2 S 3R TS I VOCs, EL15%
BSR4 4 Sk, BUH ARG & A . K SPMEZEH K
i NGC-MSHEFE 1 (250°C# M 37041, Jo kG il 72
F¥: DB-5MSE41EH:(30 m x 0.25 mm x 0.25 pym),
T2 7 THE (W16 40° CLR¥E3 50 %1, &/ 80 7HIE5°C,

PTR-ToF-MS
detection process
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PLSR, Random
Forest)
. Key mass
y Predict
Specific VOCs spectral peaks
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Figure 1
PTR-ToF-MS analysis

Flow diagram for establishing an efficient detection system for plant-specific aromatic compounds using GC-MS and

HS-SPME-GC/MS: Headspace solid-phase microextraction-gas chromatography-mass spectrometry; VOCs: Volatile organic
compounds; PLSR: Partial least squares regression; PTR-ToF-MS: Proton transfer reaction-time of flight-mass spectrometer;

PTFE: Polytetrafluoroethylene
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£ 250°CIREFS 7 81), At A(35-400 m/z). i#
i NIST Jst 1% FE L % (VT BC B >90%) & B fi5 4
(retention index, RI) (LAC7—C20 IE 4%t )& Jkr i) Al
HFRAE i E T DT RERE, DL ARIE (ZS R SR N A AR)TE
ST RERE AR & &, /F APTR-ToF-MSIKEEL 3 HT )
RS

4.2 ETFPTR-ToF-MSHIE SR

421 EEEERREE

(1) KMk HRA R E NGB R RIEEA S
THIAE o 0T T BEARRE MR (AN 2 AR TG A4 ), e F RGTI&
R DR 5 PN 30 A4 35 SO 6 A HL 2k S Tl B3P0 3 0 SR A
o AT ERSE e fr), BRH/ANRFE
fi, AR i FEA, SR A AR S
M RRRTE T (WK AR SR A RAE ) AT ik FH 3h 25
T BRAR AR LM RAE T X N AR bR R Pk B
75 15 Bh & AR AE &R 4t .

(2) MBI A SRAE 2 A0 AL 1 PR AR I R,
1 2% VY % 2, 4% (polytetrafluoroethylene, PTFE)H &
WRE B EES, DA OR TCVOCSRE BB b, &ty T
o HHHNACEPTFER fr, &P IE g B, 4
FERFEL R R A o 0 EaE

(3) AZEGIFIRIF =L HIRFF 5HS-SPME-GC/
MSE ) — 8, A FE LA250 mL il Ae: 358 KA
fENPTR-TOF-MSKAE % . 7EPTFE® 351 75 Hh 0o X
PRI 2 EAR N8 mmigEE L, /e < 5
A

422 HEFRHERE

KRR IS ERS A EBINT: RRFE-D
BETRET WA G T EEE > R E -
PTR-ToF-MS 10005 M. MM JF B 7
3, LL500 mL-min™" i iE 8 A5 9 A S, H0.1% 8
KRBT B AL, W53 5B J0 A AR R B
BAH, R, EHPTFES B34 A 5 5 3 e K 4
M, AREAe%EH. BEHAKE, HEENERTER
1040 %h, Pk i 9 5k B I VOCs, 8 4y 5t T4,
S SR

423 MASERSREMIHE
(1) BEMIRS L SRaBIEREE R E K

FA250 mL). SCERTR S E AR ERE, W) B0E —
RYNAFE R AR SIRIEF IR R G . AW TR
FELE B AR 9250 mL, R 78 S iE w20 & e
77 £1200-2 000 mLAEA[FIBE L, BEAE & T BE A
434750, 100, 150120047 #Ecm® (standard cubic
centimeters per minute, SCCM)&5EAN A K ~F .

(2) TSEERHEAE  IKIRTEAR RS HUA S T AT KA
W Kk E TR D, B AE, fdiEEm
WA AR E R RARIEZE, [P %PTR-ToF-
MS AN HEFE &, SRR EEIE . 2%
A CRIFFAR R RAFIN [8], DUAA ORERCHE T L
(3) b 5e RHBER/T(PTR-MS Viewer
VAR SN MG AT WP AL 5 7, Rk
I RORE R I A S0 S R TR i R S 8. R
AU L AR N SURTR G 150 . VOCsH:E fi
1%, [ I 38 A e R R A S A A T
(ERRGIEESEEZIHE & 5:i2 o3 WAL KN D INAERSRET ]
HAgsE, B il & 5 B A B FEA R BUEE 5
M5 HEARKRIESEAEHTIEALER . 2Lkl
B, ASHF 5 20 E 78R % 91 000 mL-min™!, i
P& 450 SCCM,

424 &N

18 FIPTR-ToF-MS 10001 #%4> #TVOCs. Zkik LAH;0"
VERNE FALRF, 3835 VOCSH iR 1177 v S B
JRERI . B TFIREE N110°C (% N50-120°C).
ToF i) 5 & 4> ¥ (full width at half maximum, FW-
HM)KT-1 500, JERE H M TAE %A1 £772.30 mbar
(VU FEli#H v2—3 mbar), E/£80°C, HLE600 V (B
74500-600 V), E/NMEZI 137 Td. &AFE 6K
60-90MG IR, X R4 HT IS (] N60-90%) . ¥ im A
BLEEIE N K FE T 2, LL50 SCCM i i i & 7 <,
WED . RYERRA R 1F0E, [FIRCAREZ 8 LI
THFFIE NSRS AP0 e I S TS 2 AR
KAV 20.0-245.0 amu. &FMRES I E 5 BT
2 AR LOE R ST AREGACIZ RS, AHATRE S,
A1 504 {8 FloniTOF v.2.4.408 40 5k -

4.3 HIESR

431 GC-MSHEHEMMES
{5 F 35 [ B 5 5 #E B B 5 B (National  Instiute of
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Standards and Technology, NIST)J# i % kbt Al
TR BT E X VOCs AT 1, 8 F W AREXFVOCs
HEAT ARG 58 B o AHI FUA8 F P AR R0 R 21 ) VOCs
BT, MBERAZENL., WREGZLRHNRE
P52 R AABJ122 16 7 15 88 1 Uit B 3% ¥ (total ion
chromatogram, TIC), W B2 3 A4 K} b o5 A5 i
AR = A7 AR 2 2 22 7 (B12).

4.3.2 PTR-ToF-MS¥IBEHEMMES

i FIPTR-MS Viewer v.3.2.3.0% {4 4b ¥ J5 45 5 95 . 12
5 BT 5 A7 e (miz) A A B 30 P BRE 5 SCiR, %t
G 280 1) O T U AT R R WLV e, SRR
F TR AL J5 IR AU (A ppbv). AR
TEBEACHIAE 2 AR I 285 SR o, A I 46 5 1-5F0 Y,
FEE R E IR FE T, Y200 52T
R (E3). B R B (R, M I AR R R

10000000
8000000
6000000
4000000
2000000

AJ\

W THOUA JEE it £, 30k BDCE NP A2 B B (1 306070
DREIDIIDE-Ci=Ra A S LW (BVSF: DR bk ea P S

4.3.3 GC-MSHIPTR-ToF-MS#:U1Ea B 54
fEHRIES “pls” AT s/ — 3] 45341 (PLSR)
(A A e A IE R R AT 73), %08 R4k
B R R R I I . DLIOGTEI &P & 4
PEOAY LIRS H A = 0 i 0 o XR A Bl AT A
. BT PTR-ToF-MSHLII #2521 LA K
FEPT P R, W] N AR B AR5 H B M AE (variable
importance in projection, VIP)/3#t, fiiigVIP>1.2[1]
A B EURT @R DL MR B R . B, 18 A Jackk-
nifede I W ST A G )5 ot T g [a] )= 434 1) S 35
SRS R

>data1<-read.table("datal.txt", row.name = 1,
header = TRUE) #5 N\ b A9 & B4 (data .txt)

Internal standard

4= Linalool ethyl decanoate

Hedychium
coronarium

i 1 ln.ll

0 D
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0 WA
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4.00 6.00

L
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El2 T HS-SPME-GC/MSKLl AZAL. S MH M FABI22EH S TR il K

HS-SPME-GC/MS[H 1.

Figure 2 Total ion chromatogram (TIC) of floral volatiles in Hedychium coronarium, Hedychium sp. ‘Jin’, and their hybrid

progeny BJ122 based on HS-SPME-GC/MS analysis
HS-SPME-GC/MS is the same as shown in Figure 1.
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# PTR-MS Viewer 3.2.9 (Temporary Projectivproj)

File Tools Special Views ?

& REd & isotope Library Web Search | Mass Calibration | EditPeakData | 3D View
Project Content Spectra Tl Grotspeta Andlyze || <Spectra Actions> |v
5 € C\ProgramData\lonicon\Viewei A || 100000-
[ emeishengkai-s1.h5)
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- X
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X | Compounds ~
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@ m329.84100 (m329.8410)
@ m330.83801 (m330.8380)
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o Udx[Act] [V] .
S f ThelSet] [mAl
600-| Misc Data ~
200 Automation.StepNumber [Number]
PTR-Misc AN [V]
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0B = — PTR-Misc.DIT
qm ” T 0 0 : o . . g . o D D D o 4 T T g : : : )
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[ Projects\Temporary 1.h5

B3 I TPTR-ToF-MSHIKZEAERE it AE A7 SSRGS HOE 20 B 7t T

PTR-ToF-MSI[& El1.

Figure 3 Real-time floral volatile analysis interface of Hedychium flower samples based on PTR-ToF-MS detection

PTR-ToF-MS is the same as shown in Figure 1.

>data2<-read.table("data2.txt", row.name = 1,
header = TRUE) # ‘T \Jit it 6 5t 5 #4f5 (data2.txt)

>Y<-scale(data1) #5548 & (S VE 1L &9
o) AT

>X<-scale(data2) #x Filill A5 & (5 i 4 20 4 ) gk
1T FREA

>install.packages("pls") #%¢ % pls @£

>library("pls") #i# F pls B F

>pls_result1<-plsr(Y~X, validation = "LOQO",
jackknife = TRUE) #4755 170 fhi £ /> —3fe 21 15 73,
validation = "LOO"#£/~ ¥ H ¥ — = Xk it &
RMSEP%; it &, jackknife =TRUE# 7= Jii Hl Jackknife
JiEA TS HRR e v

>summary(pls_result1, what = "all") #& & &
oINS R, WS RMSEPA B A&7 HUt AR 1 i 28, ik
FERMSEPH i 3| e /NMEEL “ P9 507 0 B 7 3
(i An)

>pls_result2<-plsr(Y~X, ncomp = n, validation =

"LOO", jackknife = TRUE) #3111 & 4 i 2 B An
= 2N EVEE5 0

>library("plsVarSel") #ii A plsVarSel4k £+

>vip_scores<-vip(pls_result2) #it & fir 4 1l
A IVIPE

>important_vars<-which(vip_scores>1.2) # L\
VIP>1.2 ) [ {f i e B AR B, JFoRg X 4 B S AR &R
AR FEH R P Al " data 3. txt"

>data3<-read.table("data3.txt", row.name = 1,
header = TRUE) # S AVIP>1.21 i i 1& %4 (da-
ta3.txt)

>X1<-scale(data3) #xfVIP>1.2 Tl A% & ()7
AR ) EAT AR AEAL

>pls_result3<-plsr(Y~X1, ncomp = n, validation=
"LOQ", jackknife = TRUE) #3& T-VIP>1.2/1) Jii i I %4
5 B A AR Y

>jack.test_result<-jack.test(pls_result3) # 17
Jackknife 656 (] )5 5 H 2 2 E
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>write.csv(jack.test_result[["coefficients"]], file=
"coefficients.csv") #'F Hi il | A% & 1) 5] 5 R 0 S
"coefficients.csv"

>write.csv(jack.test_result[["pvalues"]], file =
"pvalues.csv") #'F tH Pl AE & 1 [ 5 R SR
3 "pvalues.csv”

4.3.4 FELEBEMHOBIEERIE

PLEZEAE . 200 10N F 4458 5 AU AL 76

Nk RL, 454 HS-SPME-GC/MS 5PTR-ToF-MSH;

ARG W RS, 155 AL &Y e 5w & i

J&, K HIPLSRE S 5 A5 N7 5 o7 1l e ) SCHR A Y . 7
A
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1.05 +
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153.129 5 |
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0.0 0.5 1.01.2 15 2.0

VIP value

Wi SR, 65T 5 684N i 1k e i i A A opr |
43 $ K5I TN 77 ML A% 2 (root mean square error
of prediction, RMSEP){A i {lk, Z/niZakfh TR
et L (K4A). 7638 T predplot() & £ (pls )2 il () 5
MR R, B o A T5 R, i — 2t
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Figure 4 Partial least squares regression analysis of linalool and mass spectral peaks based on genetic variation dataset

(A) Root mean square error of prediction (RMSEP) evaluation of the first ten components; (B) Scatter plot of observed vs. pre-
dicted values from the model (optimal 5 components) based on all mass spectral peaks; (C) The seven mass spectral peaks with
VIP values greater than 1.2; (D) Scatter plot of observed vs. predicted values from the model (optimal 5 components) based on

the seven mass spectral peaks with VIP>1.2.
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Figure 5 Partial least squares regression analysis of linalool and mass spectral peaks based on flower developmental dynami-

cs dataset

(A) Root mean square error of prediction (RMSEP) evaluation of the first ten components; (B) Scatter plot of observed vs. pre-
dicted values from the model (optimal 5 components) based on all mass spectral peaks; (C) The eight mass spectral peaks with
VIP values greater than 1.2; (D) Scatter plot of observed vs. predicted values from the model (optimal 5 components) based on

the eight mass spectral peaks with VIP>1.2.
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Table 1 Statistics of mass spectral peaks significantly associated with linalool in two PLSR models

Dataset Mass Regression coefficient P value Significance level
Genetic variation dataset (based on data from the m/z 155.144 0.5627 0.00299 bl
full-bloom stage of 112 samples)
Developmental dynamics dataset (based on data m/z81.070 0.8122 0.0224 *
from four distinct floral developmental stages of six
m/z 155.144 0.6288 0.0165 *

samples)

T RILRAR A ) BT 5 W D 7E 2 T 3 5 5 R I R 35 SRR B U . * P<0.05; ** P<0.01
The underlined mass spectral peaks represent those that were significantly associated with linalool in both models. * P<0.05; **

P<0.01
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Real-time and High-efficiency Quantification of Plant-specific
Aromatic Volatile Organic Compounds by PTR-ToF-MS

Yiwei Zhou™?, Yanping Fan'
'College of Horticulture, South China Agricultural University, Guangzhou 510642, China; “Guangdong Provincial Key
Laboratory of Ornamental Plant Germplasm Innovation and Utilization/Environmental Horticulture Research Institute,
Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China

INTRODUCTION: Volatile organic compounds (VOCs) are important secondary metabolites in plants, with significant
physiological, ecological, economic, and ornamental value. Gas chromatography-mass spectrometry (GC-MS) is a
classical method for detecting and analyzing plant volatile aromas and is often regarded as the gold standard. However,
its sample preparation is laborious and time-consuming, and real-time detection is difficult to achieve, which limits its
application in large-scale sample analyses. Therefore, there is an urgent need to develop a method capable of accurate,
real-time, and rapid detection of specific plant VOCs.

RATIONALE: Proton transfer reaction-time of flight-mass spectrometry (PTR-ToF-MS) enables real-time quantitative
analysis of complex VOC mixtures due to its high sensitivity, rapid response, and non-destructive soft ionization
mechanism. Nevertheless, its inability to effectively distinguish between volatile isomers and the tendency for compound
fragmentation prevent it from fully replacing the powerful qualitative capabilities of GC-MS. Integrating the strengths of
both techniques could lead to an efficient and accurate VOC detection system. Using Hedychium plants as an example, this
study systematically combines GC-MS and PTR-ToF-MS to establish a technical workflow aiming to identify marker ions
that can rapidly predict the emission of specific VOCs, thereby improving the efficiency of aroma compound detection.

RESULTS: Using Hedychium plants as the study subject, this method details a technical framework that integrates
GC-MS and PTR-ToF-MS to establish a rapid detection system for specific aromatic compounds. Key steps—including
sample collection, parameter optimization, and data acquisition—are outlined. Additionally, a cross-platform data integra-
tion method based on partial least squares regression (PLSR) is introduced, along with detailed code execution steps. By
constructing a robust and optimized prediction model, the PTR-ToF-MS spectral peak at m/z 155.144 was identified as a
stable marker for predicting linalool emissions. This result was validated in two independent aroma datasets, demonstrating
the successful application of PTR-ToF-MS for rapid quantification of target aromatic components.

CONCLUSION: This study addresses the limitations of GC-MS in large-scale sample applications by incorporating PTR-
ToF-MS and integrating the advantages of both techniques. Using Hedychium as a model, a rapid detection system for
specific aroma compounds was established, with detailed descriptions of the technical workflow and a cross-platform data
integration method, including code implementation. A predictive model identified a robust marker for linalool emissions,
validated across independent datasets, enabling rapid quantification of target aroma components via PTR-ToF-MS.
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These findings provide a new strategy for plant VOCs detection, with potential to advance detection technologies and
improve efficiency and accuracy. The approach shows broad application prospects in plant physiology and ecology re-
search, quality evaluation of economic crops, and aroma regulation in ornamental plants.
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Workflow for establishing an efficient detection system for plant-specific aromatic compounds using GC-MS and
PTR-ToF-MS analysis. HS-SPME-GC/MS: Headspace solid-phase microextraction-gas chromatography-mass spectrometry;
VOCs: Volatile organic compounds; PLSR: Partial least squares regression; PTR-ToF-MS: Proton transfer reaction-time of
flight-mass spectrometer; PTFE: Polytetrafluoroethylene. This methodology identifies diagnostic mass spectral peaks that ro-
bustly predict the emission levels of specific VOCs, thereby facilitating their high-efficiency detection directly via PTR-ToF-MS.
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