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a4l [ i 25 SHS-GC-MS R 454 ROAV 4387 6 MM R AL T IE SRS 717

THERAE BT B P 4T, 45 G AT AR
1 (relative odor activity value, ROAV), 1] B2z 3
i 2% 2H 3 WA S STIRAR BE, HA, ke
J7IZ N0 T8 i K 25 AR W i KUK ) 5 F 5
sl BRI, SR T R G AN IR 22 R BT
BRI IS HARTRHE, ABFER M SHS-GC-MS
FR LA ROAV Jrik, X 6 A2 HFp BT 46 5 4%
RN i LA ST, B OC
AR SRLAT, s R S R YR ()5 e, R 3
SAERRGEIEAL A L A 5T B R A B0 e ™
i T R AR AR

1 #EFnEE

1.1 KM R HEKA 6 AR AT
KA H R T AL B4 T X (24929 ~ 25°15' N,

118°38' ~ 19°05' B) ZZ i AP AE /R Skl . X SE M)
SRR HE PRV XU, AR 19.5 ~ 22 CL 4F
P/ K i 1250 ~ 1800 mm, H B3 /2, 18K
pH6.8 ~ 7.3 WP IR RO +, i H 2 AR
Koo B RS B AL M BN 5 RO R fh AR
BB ad 248, RS — 2. S T 2024 4F
10 A _FAAEHRAE, R E(ERAE, 6P el A 2
FEOTETRE RS, KER S/ MELL T T 4
FEHCRAS . FEAEARFE RN 1 FIE 1,

1.2 REHE RS AT S A
TR Y (7697 A—7890B—5 977, SEEZAAHHE/A ] ) ;
HP-5ms {435 4+E (30 m x 0.25 mm x 0.25 pm, [
LHEAE A A ; BT R (CP2202C, g L2 HTY
A PR ) s Z2 T REAR Y 2 B ORI ) 2E 7= AL
(SI-HX001, fE ezl & BT A FRA ) o

®1 ZEH@RER

Tab. 1

The information of Curcuma longa samples

FEHMRZE R Main trait differences

T i e

Sample germplasm Origin of the cultivar

Fii/em

Plant height Apical bract color

Ealliip
e HREEH T

Rhizome cross-

2K /em

. Rhizome length
section color

Cl FREE M T AL R BN, 175~ 190 FIk R 10.0 ~13.5
C2 HREE M TS VLI S AR RS 155~ 175 =Sl (Gt 8.0~ 10.0
C3 FRAELEE M TP A BRI 2 THIERS 160 ~ 180 P wi 8.5~10.0
C4 VA AR TR LB AR 115~ 130 FIk SEH A 55~75
C5 I PR AR T AR BR HRS 130 ~ 155 P wi 7.5~9.7
C6 PN EE T OCEERIGR 120~ 145 g L 5.0~6.7

GC-MS S5 h # A Ti 25 (SHS) £ BURA 5
PRHEF 45 R 10.0 g BCA 20 mL 0 %5 £ 1R
BB O RS R 50 C, E IR EREE 50
C, FeHLRIREE 70 °C, - @rAta] 15 min, PEEEHFEE
BFIE] 0.50 min, AR IS BT (GC-MS) 4544 #EAF
PR R 230 °C5 AR = 2 K0(99.999% ), 18
L 0.8 mL-min'; 43V HE 5:1; % 7 4E 3R B[]
0.5 min, FHEFEF: MR N 45 °C, f145F 3 min,
LI 25 C-min™' 7+ & 250°C, 2B 11.2 ming PYZ%
FFELEE 150 °C, B T4 EL 8 F IR 250 C,
BB 70 eV, HTEF 50 ~ 600 mz ' RE T
4 SCAN 44,

1.3 HAXSKEEE (ROAV) EMFAE KA
ROAV P 6 7 45 75 & M 143 X SR 7 3 ot

ik, 2% SCHik [13, 15] B, & O ER S Ttk
KA B ROAV 4, =100, HAWFE LA R8T ROAV,
Fie PG

G T,
ROAViZ 1 % stan

stan i

x 100

K C M E RS AR i (%) T3 MR &
PRI B TR B (ng-kg™) 5 Coan W ZE AT
S TTHR B KA A3 AT 2 5 (%) 5 Ty FIXT 2B
A Tk KA SR A (pg kg ) o

1.4 HIEAE HELERMEM % SHS-GC-MS 4>
B, R RE R G0k R S NIST 2014 Afe i %k
P LT, SR PG T AR E — Al i i A 7 AT, 3
A B B AR X & & 09 F| ] Microsoft Excel
2010 FEATEHRALIE
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CLURNAEAL ), C2UR MBI, C3(EM ), c4(W)I 5k 1), C5(7
PaBHs ), Co(MUJI'HEE)

C1 (Quanzhou Dehua), C2 (Quanzhou Luojiang), C3 (Zhangzhou),
C4 (Leshan Sichuan), C5 (Fangchenggang Guangxi), C6 (Yibin Sichuan).

1 ZBEMERNERF

Fig. 1 Inflorescences of Curcuma longa samples

2 HERESW

21 ARZEHEMREFHERERS S R
JH SHS-SGC-MS AN 6 N2 F T AL T IIE K
PE B 43 3E 47 40 B, 3R 15 BB F Uik B (total ion
chromatogram, TIC; [§] 2), £ 0 1% 4 bk DT L BE I
T<80%.. 4 Hh AN W Affy S 0 1 A A 2 0T 15 | Ui,

S 53 MEEMESR (D H£HEMER
PRI A3 AR XS & B TE 98.78% ~ 99.87%, 2 W14t
SEREA BRI ER M. R R
3—5 M (18.53% ~ 37.44%)  F¢ il 1t (14.85% ~

28.66%) . H BRI FElG (23.39% ~ 32.30%) , 2—H1 3k
ThE(1.45% ~ 10.98%) . f~HEEH(0.47% ~ 10.27%)
Al 4—C 5 —1-B2(0.07% ~ 2.26% ) 55,

H 2 2 5 1& 2 WH1, 22 840 P 7R R 1R LA LA
WS . B ER 2N 3=, HA & i S 4R
[ [ A B 25 5 IR LA i 2
(19 F), A XF & &8 A T 24.23% ~ 54.91%; Pii 25
12 Fh, S EIN 24.03% ~ 35.51%; B2 8 Fh, &
WO 15.27% ~ 32.76%. BLAb, %@ HEdE 7 F
(1.01% ~ 3.73%) . B2 2 F71(0.24% ~ 2.06%) Iz H:
25 5 Fh(1.51% ~ 11.20%) . 15 45 28 B2 16 FF
A R R 3 R, JUHAE C2 ik E)] 54.91%,
Horf 3-8 47 (30.17%) . f~ A M (10.27%) Fl T
J5 (3.85% ) S m oS o S v e it g 5 3 A7 A
T A, 76 C1 & i A i (28.66%) o FRISH
FH T 0 A T 3 A A58 Sy 3950 HLA i W 35 (23.39% ~
32.30%); C5 H RS B i A i (35.51%), Hirp ok i

+EITIC $34 %4E1-1.d +EITIC $13 Z4E1-2.d +EI TIC $734ii Z:4E1-3.d
«10°4 6607 A w102 | Noise (PeakToPeak)=3 242.0; SNR (6.698 min)=2 902.4 B x12.] Noise (PeakToPeak)=15 642.0; SNR (6.698 min)=1 015.7 C
1.00 1.00 6.698 1.00 6.698
0.95 0.95 7.093 0.95
0.90 0.90 0.90
0.85 0.85 0.85
0.80 0.80 0.80
0.75 0.75 0.75 7.093
0.70 0.70 0.70
0.65 0.65 0.65
0.60 0.60 0.60
0.55 0.55 0.55
0.50 0.50 0.50
0.45 0.45 0.45
0.40 0.40 0.40
0.35 0.35 0.35
0.30 030 o1 030
0.254 0.25 I 0.25
0.20 0.20 9.165 0.20
0.15 0.15 0.15
0.10 e . 9.851 0.10 S0 0.10
0'03' _un 'ru 878 ‘”";"(‘ ,("]" 7 7.(‘?8 432'9 47 . . 0‘0(5) 1600 2201 ‘xll743 g72 4856 | | VA %2"7 . 0'03 . 2201 'x 162 i 4 :‘% ‘{"‘h'x i i i 9 x:] i
1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 12 3 4 5 6 7 8 9 10 11
SRAER ] Acquisition Time/min SRAERS ] Acquisition Time/min AL Acquisition Time/min
EI TIC £#ili %4£1-4.D FELTIC $4fff 24£1-5.d FELTIC $ffi %4£1-6.d
«102 | Noise (PeakToPeak)=64 776.0: SNR (6.698 min)=255.8 D %1024 Noise (PeakToPeak)=4 161.0; SNR (7.093 min)=3 §01.9 E %102 | Noise (PeakToPeak)=21 561.0; SNR (6.698 min)=1 007.0 F
1.004 6.698 1.00 7083 1.00 6598
0.954 0.95 0.95
0.90 0.90 0.90 7.099
0.85 0.85 0658 0.85
0.80 0.80 0.80
0.75 0.75 0.75
0.704 0.70 0.70
0.654 7.093 0.65 0.65
0.60 : 0.60 0.60
0.554 0.55 0.55
0.50 0.50 0.50
0.454 0.45 0.45
0.40 0.40 040
0.354 0.35 0.35
0.304 0.30 0.30
0.254 0.25 0.25
0.20 0.20 0.20
0.154 0.15 0.15
0.10 0.10 21 9182 g g5 0.10
0.05 2178 31623843 4896 O] 0'0(5) 2084 ) 3849 P02 613 7.7978.381 I‘”"l’ 0'0(5) 2206 3168 Ny g R
0= = = 2 = = - - - - T T T T T 7 T T T T T T T T T T T T T T T
1 2 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11

304 5 6
SRAERTT] Acquisition Time/min

KAL) Acquisition Time/min

SRAEI ] Acquisition Time/min

A. CLURM AL ); B. C2URMIBIT); C. C3(HEM ); D. C4(PUJIERLL; E. CS( PGB ks ) ; F. Co(PUJIHEE) .
A. Quanzhou Dehua; B. Quanzhou Luojiang; C. Zhangzhou; D. Leshan, Sichuan; E. Fangchenggang, Guangxi; F. Yibin, Sichuan.

B2 AREEMREFHERERS SEFRE

Fig.2 TIC of volatile compounds in inflorescences of different Curcuma longa germplasms
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TR 5 G lE & ik 2.22%. Ke2S | Wb S HUb 2R, n C5 H 2-HIIE T RS & &M 10.98%, 1 REXT 4K
o BRI, (3 im A R i B R IR RRE PR A R
K2 AEZEEMREFHIELMER S SHS-GC-MS SR

Tab. 2 Analysis results of volatile components in inflorescences of different C. longa germplasms by SHS-GC-MS

Sl e ) N e L HAXS 75 i Relative Content/%
Class  Code Compound CAS No. Cl1 2 C3 Cc4 C5 Cc6
1 a—7KJT4i a-Phellandrene 99-83-2 - 028 0.0 010 - 0.05
2 ¥ Camphene 79-92-5 - 0.10 - - - -
3 pIKHH -Phellandrene 555-10-2 037 222 071 073 053 0.66
4yt y-Limonene 499-97-8 128 - 145 133 151 215
5 p-HHE:M p-Myrcene 123-35-3 047 1027 1.02 111 - -
6 SN B-Terpinene 99-85-4 - 018 — _ _ _
7 D74 D-Limonene 5989-27-5 0.80 113 1.72 0.81  0.09
8  3—E¢Mi 3-Carene 13466-78-9  18.53 30.17 34.43 37.44 23.85 3249
9  JKAHEM trans-Sabinene hydrate 17699-16-0 0.08 007 - - - -
S (U T A Caryophyllene 87-44-5 - 385 - - - -
Terpenes 11 A% E XN (E)-f-Famesene 18794-84-8 - 350 - - - -
12 %% Humulene 6753-98-6 - 046 — - - -
13 (+)—FfJ% Aromandendrene 489-39-4 - 023 — _ _ _
14 B-HIKISEM (+)-f-Funebrene 79120-98-2 - 015 - - - -
15 fH2ilM f-Muurolene 30021-74-0 - 124 - - - -
16 &AM a-Farnesene 502-61-4 069 - 050 0.17 026 0.16
17 o~ Hk:HHi 5-Cadinene 483-76-1 022 068 - - - -
18 fA%M Squalene 111-02-4 1.60 038 - 036 151 0.65
_ A J
19 (1+)%e§/;(-IBTii;j:()7stiﬁhellandrene S4274-73-6 0.19 B - - 0.05 B
/it 2423 5491 39.93 41.24 2852 36.25
, 3T
! ii:i:i—tleﬂtlrzﬁm%th}l/fl ,i(j?;/clogljutanedil 3010-96-6 - - B - - 0.26
2 4-CJi—1-8 (E)-4-Hexen-1-ol 928-92-7 219 007 157 072 181 226
3 FEMTE Eucalyptol 470-82-6 28.66 14.85 27.17 28.03 17.45 20.87
4 EXI5EE Perillyl alcohol 536-59-4 044 — _ _ _ 0.06
2 S N
Alcohols 5 2K 2.l Phenylethyl Alcohol 60-12-8 0.45 - - - - -
6  3—#NEE 3-Phenylpropanol 122-97-4 045 004 013 013 007 008
7 P& Ocimenol 5986-38-9 009 — - _ _ _
8  a—MAIHEE a-Terpineol 98-55-5 048 031 016 014 - -
/Mt 3276 1527 29.03 29.02 19.33 23.53
K 1 S IKERHE Methyl isovalerate 556-24-1 047 009 011 039 039 -
Esters s 1,62 :@%:Wﬁ%@fzﬁﬁ 13048334 B B _ _ _ 067

Hexamethylene diacrylate
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£ 2 Tab. 2 Continued

B3] B e N el L AHXT 5 HE Relative Content/%
Class Code Compound CAS No. Cl1 2 C3 c4 C5 (6
PIREIR T i
3 2-Propenoic acid, butyl ester 141-32-2 194 = - B 0.19° 023
4  THRFIKER Isoamyl N-butyrate 106-27-4 0.06 - - - 0.09 -

2—(5—-H1Jk—5-Z I KLU K I —2—4k)
Pids— 2SRRI

Ethyl 2-(5-methyl-5-vinyltetrahydrofuran-
2-yl)propan-2-yl carbonate

1000373-80-3 0.16 — - - - -

6 W HENE Linalyl formate 115-99-1 2571 25.95 25.68 23.39 3230 30.43

7 LB Benzyl acetate 140-11-4 0.07 - 0.10 0.08 - -

8 KRG Methyl salicylate 119-36-8 - - - - 010 039

9 ARHIER5: T Isobutyl benzoate 120-50-3 - - - - 022 0.06

_ AU G

10 ieiy%;i‘;; ?ﬁiyrate 56423-40-6 005 - - - - -

11 J%B2 FTg benzyl valerate 10361-39-4 005 — - _ _ _

12 AH RS Isoamyl Benzoate 94-46-2 0.39 0.14 017 222 0381
/it 28.90 26.04 26.03 24.03 35.51 32.59

1 SIAC K Fluorocyclohexane 372-46-3 139 - - - - -

2 1-HEH G Methylcyclopentene 693-89-0 - - 0.89 1.07 2.66 185

3 3-(2- T 1-H5 ) - 1-T M | 476.05.7 o030 - - -

3-(2-butenyloxy)-1-Butene
4L I3 R E
e 4 - IO L 61233770 024 - - - - -
Jek 4-Ethyl-3-ethylidenecyclohexene
Hydrocarbons X ~4,8-—H1,3,7- =M

(E)-4,8-Dimethylnona-1,3,7-triene 19945-61-0 0.86 059 123 1.07 1.07 1.64

L HAE 7
6 ;_i‘ﬁj;i filacetylene 54060-30-9 - - - 021 - -
7 SPAAESE 0-Cymene 527-84-4 - o012 - _ _ _
/N 249 101 212 235 373 3.49
1 JEfE 1-heptoxyheptane 629-64-1 1.74 067 049 032 074 0.09
Eﬁijii 2 FTHFEBFEE (E)-methyl isoeugenol 93-16-3 032 - _ _ 019 015
/N 206 0.67 049 032 093 024
1 2-HIETHE 2-methylbutylnitrile 18936-17-9 841 145 206 244 1098 234
2 5 T3E Isoeugenol 97-54-1 - - - - 014 0.15
oA 3 M| Indole 120-72-9 027 - 021 —  0.08 0.08
Others 4 % E 7R Benzaldehyde 100-52-7 006 006 - - - -
5 HKEE Melonal 106-72-9 - - - 041 - 011
/N 874 151 227 2.85 1120 2.68
At 53 99.18 99.41 99.87 99.81 99.22 98.78

[ TR P R g 1117 ol N TR

Note: "—"indicates not detected or not queried.similarly hereinafter.
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LFEBESESSW A5G CHTORT, 48 TR 30 BEAFERMEFUTHN S, £8

WO 31 MR LS YRR BIE, RS 1.3 h GdEmim e B2k ER2R . k2 BESR DL R Ak
P A A RTE (B (ROAV), 45151 &Yy, X 28800 2[RI F ull, 1 M AR 1 52 24% 1) 7 <

#3 ROAV MiIARZEEMRIEFHIELELED

Tab.3 ROAYV analysis of volatile compounds inflorescences of different C. longa germplasms

Gis ey R (ng ke ") AR B2 ROAV R
Code Class Compound  Olfactory threshold (1 C2 C3 Cc4 C5 c6 Aroma description
1 o~ IK TN 0.04 - 1.02 047 006 - 0.11 FHIRURRERT S

2 B 0.88 - 0.02 - - - - KFE. Wk

3 BIKFT A 0.036 154 9.01 3.69 049 245 1.67*

4 I 0.21 091 - 129 015 120 0.93 &R HIROAEIEE
5 p-HEER 0.015 0.56 100.00 12.71 180 — - IHIRNEFIEESR

6 N y— AR 0.26 - 0.10 - - - - %

7 ﬁﬁfes D-Frigk 0.034 352 485 946 - 3.97  0.24 HM&E%

8 3 9.30 030 047 069 0.10 043 032 WAREEERS

9 KGN 0.098 0.12 010 - - - -

10 T 0.016 - 3514 - - - - TEH.WAE. HEE
11 R 0.16 - 042 - - - - . TE

12 i EN 0.005014 - 437 - - - - %

13 AW 0.087 119 - 1.07  0.05 050 0.17 ¥R BOLE

14 4O -1 0.110 298 009 267 016 274 187%*

15 (il 0.0508 84.34 4270 100.00 13.46 57.25 37.35 KM WA
16 gk EpiN 7.00 3.00 - - - - - BEE.

17 Alcohols 37, 0.012 561 - - - - — Bk, mE

18 3R 0.42 0.16 0.01 006 001 003 002 HER. AEKRE

19 S 1] 0.86 0.08 0.05 003 - - —  MARER. WA
20 SR H e 0.0044 1597 299 467 216 1477 — SRECER, EE. HH)
21 PR T g 0.0029 100.00 - - - 1092 7.21 A, FHEK

22 g%k TS 0.00015 59.79 - - - 10000 - CRE

23 Esters LR 0.364 0.03 - 0.05 0.01 - —  ORFMER . RE

24 KA H e 0.016 - - - - 1.04 222 WA

25 ARV 5 T 0.25 023 - 0.10 002 148 029 R, FHitH

J&I
26 Hydrocarbo 4P<p{E)E 0.004 - 438 - - - - TEEK
ns

27 Eif s s 1A 1.60 003 - - - 0.02  0.01 AEF(FIIE. A7)
28 ) 0.01 — - - - 233 136 1K

29 Hifih G]L7S 0.0081 498 - 485 - 1.65 0.90 T

30 Others AT 0.085 0.11 010 - - - — L MR
31 g 0.000 1 - - - 100.00 - 100.00 JNAF, WA JREEE

E: 7 ORI ik

Note: "*"indicates no relevant aroma description.
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TR WMo, p- ARG . T M M Dy
B 3 Ao DUk TR S RSB VAT
PAAR 5 MG 5 2 AR A2, Bk it il
Fist, S B B A g I S A A A AR R I
A BN AL A Y, BRI Ao a0 S AR
PUATR T BEFN T TR S G, PR HE AT < rh iy R A
VR, B SR Bk RN A A A XU AR AR,
A, HAbZSAA - AR TR DOk T I I I
RS A, T S T I O R MR ) T A A
SRS, ZEETFHFRZRER, DRE . ARHE.
AT A AL N B, 2R AW L RIVER, T
SR ZUTTHEA )55 B RFIE
AN TR o 5 ) ) R A A o A7 A 3 25 5
FERIAE R TR 1S K ROAV Bk
SRPE L. C2URIMIETL) M SR FH R R R
3 SRR s - H M (ROAV 100)
T &M (ROAV 35.14) FlFE i B (ROAV 42.70),
F[R] R T 32 T v AR 1 SR A L A AR A RN A
Ko CLURMEAR) S C5()7 P4 By 3ak s ) ] LA g 25
B E L CLHP NG R T 1R (ROAV 100) I
C5 TR SEIEEE(ROAV 100), FEHH HeAR I 7Kk 5
TR, C3EM) BB A B2 5 i I
AR ¥, Hor Al EE (ROAV 100) | p—H H:
(ROAV 12.71) 5 D-¥rE 4 (ROAV 9.46) 3 [F] 25
SE T MG A 5 A B FE . C4(U )] AR L) Fn
C6(PUNI'EL5E) Fh NS (ROAV 100) BTk i 3%,
IR HE 7 BT A TR R B I A A o LA b, AN [
Jo 1) B 2 5 T2 B U T 94 2 RN 2 s o0 i 4 B
Kl W T MR EEFEAE . HEEA
[F] XU B AR A )

3 WipSER

AWF5E K SHS-GC-MS AR X 6 >3 8 Fl
T A6 7 08 5 M o SR AT T oA, SRS e
53 Mk A W, SRS B T 98.78%, # WX
SO R MR B R R T 2 A SO G W TSR A
AT, TS B Mg 2 AL T
Wi B = IR Ry, s IR SR AAE
PR HCE (19 A b (S OE 8, AR & i (B R ik
54.91%) s T 3R, X 52 EENLERHEY S
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Identification of key aroma compounds extracted from
inflorescences of Curcuma longa by
SHS-GC-MS and ROAV

Chen Pinpin'*’, You Guichun', Liu Liang', Ma Xiaojuan', Chen Rizhong’
(1. Quanzhou Institute of Agricultural Sciences, Quanzhou, Fujian 362212, China; 2. Fujian Quanzhou Dongrunyuan Agricultural
Technology Development Company Limited, Quanzhou, Fujian 362018, China)

Abstract: Inflorescences of different accessions of Curcuma longa germplasm were collected to analyze their volatile
composition and aroma contributions with a view to elucidating the effects of cultivar and geographical origin on their aroma
profiles. Static headspace-gas chromatography-mass spectrometry (SHS-GC-MS) was employed to analyze the volatile
compounds from six accessions o C. longa germplasm. Key aroma-active substances were assessed by the relative odor activity
value (ROAV). The results showed that 53 volatile compounds were identified, with total relative contents all exceeding 98.78%.
Terpenes, alcohols, and esters were the predominant classes, among which terpenes showed the highest relative content (up to
54.91%). Significant compositional differences were observed among the germplasm accessions, and metabolic diversity was also
noted within the same province: C2 (Luojiang, Quanzhou) exhibited prominent terpene content, imparting woody and peppery
notes; C1 (Dehua, Quanzhou) and C3 (Zhangzhou) were characterized by a high ester content and a balanced terpene-alcohol
profile, respectively; the Guangxi germplasm possessed the highest total ester content (35.51%), contributing a distinct fruity
aroma; the key aroma component in the germplasm from Sichuan was melonal, indicating similar regional aroma characteristics.
ROAV analysis indicated that f-myrcene, eucalyptol, and methyl isovalerate, among others, were key aroma compounds,
collectively shaping a complex aroma profile dominated by fruity, woody, minty, and floral notes. The aroma profile of C. longa
inflorescences is influenced by both germplasm and geographical origin. Terpenes (highest proportion: 54.91%), esters (e.g.,
35.51% in the Guangxi germplasm), and key ROAV components (e.g., f-myrcene, eucalyptol) constitute the material basis of
their aroma. These findings provide, for the first time, clear evidence of the region-specific aroma profiles in C. longa
inflorescences (e.g., the contribution of melonal in Sichuan germplasm and the metabolic diversity in Fujian germplasm), offering
a scientific basis for selecting high-aroma-quality germplasm and developing regional cultivation strategies for C. longa.

Keywords: Curcuma longas static headspace; inflorescences; aroma components; relative odor activity value
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