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Analysis of Aroma Constituents in Gardenia jasminoides at Different Flowering Stages
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Abstract: In order to under the aroma composition and release regularity of Gardenia jasminoides during the flowering period,
the aroma-active components of Gardenia jasminoides at the early, full and late flowering stages were determined by solid phase
microextraction (SPME) and gas chromatograph-mass spectrophotometry (GC-MS). A total of 36 aroma-active components
were detected throughout the whole flowering stages, which were mainly esters, terpenoids and hydrocarbons and together
accounted for 85.25%, 85.29% and 94.37% of total volatile compounds at the early, full and late flowering stages, respectively.
The relative contents of esters and hydrocarbons were low at the early flowering stage and then increased as the flowering period
proceeded; however, the relative content of terpenoids showed a trend of decreasing initially and then increasing. The main
compounds responsible for the aroma of Gardenia jasminoides flowers were ocimene, «-farnesene, benzoic acid methyl ester,
isopropyl cyclohexane and 3,7-dimethyl 1,6-octadiene-3-alcohol propionate.

Key words: Gardenia jasminoides; different flowering periods; aroma components; solid phase microextraction
(SPME); gas chromatograph-mass spectrophotometer (GC-MS)
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Table 1 Aroma-active compounds and relative contents in Gardenia jasminoides during different blooming stages

et 5 . fLeh L —
PR PR VI RTT el
1 3-hexen-1-ol, acetate, (Z)- (2)- ZTE M TG 043  0.27 0.41
2 propanoic acid, hexyl ester WL IE IR — — 0.07
3 butanoic acid, hexyl ester TR RS — 0.11 0.18
4 3-hexen-1-ol, propanoate, (Z)- (2)- TR -3- T 0.07 0.25 0.6
5 cis-3-hexenyl iso-butyrate e TR R 047 052 0.79
6 sulfurous acid, 2-ethylhexyl isohexy! ester VA R B 0.11 — 0.37
7 butanoic acid, 2-methyl-, hexyl ester 2- L TR IE Bl — 0.19 0.29
8 butanoic acid, 3-hexenyl ester, (Z)- (2)-3- ORI T — 0.58 0.77
9 n-valeric acid cis-3-hexeny! ester IR -(2)-3- O MG 052 174 2.59
10 cyclobutanecarboxylic acid, hexyl ester TR IE R 0.75 1.6 0.38
11 benzoic acid, methyl ester 2 F R A RE TR 473 854 10.04
RER 12 hexanoic acid, 3-hexeny! ester, (Z)- (2)- CIR -3- CJAilE — 0.03 0.05
13 acetic acid, phenylmethyl ester IR W — 0.09 0.18
14 butanoic acid, 3-methyl-, phenylmethyl ester 3- LT IR 2K H — — 0.06
15 benzoic acid, hexyl ester 7K R L — 0.06 0.14
16 2-butenoic acid, 2-methyl-, phenylmethyl ester (E)-2- FJE -2- TR H g — 0.14 0.08
17 3-hexen-1-ol, benzoate, (2)- (2)- FHR -3- O -1- BE MR CR R i) 081 0.77 1.32
18 & -propyl- 6 -valerolactone 5- TN -5- JRHE R Y iR 022 077 1.12
19 1,6-octadien-3-ol, 3,7-dimethyl- 3,7- "k -1,6-F 0 -3-F¥NIRIE  23.67 31.03 2523
20 cis-3-hexenyl isovalerate 3- FIET IR -3- CLUAE — 0.09 —
21 ethyl-3-methylbenzoate 3- ZHERHE R 0.15 — —
LByl 31.93 46.78  44.67
22 limonene Frkg s 1.03 043 0.49
23 ethanone, 1-cyclopropyl-2-(4-pyridinyl)- B - A — 0.04 0.08
! 24 1,3,6-octatriene, 3,7-dimethyl- 2 407 2083 3134
(e 25 caryophyllene VEKip — 0.16 0.2
26 .alpha.-farnesene a - s 11.36 16.84  17.38
e eseil 53.09 383  49.49
27 2,4,6-octatriene, 2,6-dimethyl-, (E,Z)- (E,2)-2,6- —H13 -2,4,6- =4 0.3 0.18 0.19
28 1,3,8-p-menthatriene 1,3,8- X wi A = I — 0.04 —
) 29 nonane, 3,7-dimethyl- 3,7- HHL T 0.34 0.3 0.3
ke 30 cyclohexane, (1-methylethyl)- WA OB 1355 1327  4.04
31 1,3-cyclopentadiene, 1,3-bis(1-methylethyl)- 1,3- =(1- 52 38)-1,3- BRI 4 046  0.39 0.57
ey gsyil 1465 14.18 5.1
32 ethanone, 1-(2-methylphenyl)- 1-(2- AR AE)- 2. — — 0.05
33 5-heptenal, 2,6-dimethyl- 2,6- 3L -5- P s — 0.15 0.07
34 1H-indene, 2,3-dihydro-1,1,3-trimethyl-3-phenyl- 1,3,3- =HI%E -1,2- A ALE 0.07 0.06 0.09
ity 35 phenol, 2-methoxy-4-(1-propenyl)- 2- H 4 3L -4-(1- T I 38) A5 Ty — 0.32 0.32
36 ethanone, 1-(2-methylphenyl)- I 0.03 — —
HAb A 54 SR 0.1 0.53 0.53
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Fig.1 Total ionic chromatogram of Gardenia jasminoides aroma
component in bud (A), full (B) and downfall flower periods (C)
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Fig.2 Relative contents of different types of esters during different
blooming stages
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Fig.3 Relative contents of different types of terpenoids during
different blooming stages
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