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Abstract

Aroma was extracted from Applemint(Mentha rotundifolia(l..) Huds) with SDE(simultaneous distillation and
extraction), SFE(supercritical fluid extraction) and headspace method and the compounds of aroma were ten-
tatively identified with GC-MS. The functionality of aroma compounds were determined with GC-olfactom-
etry. Total 67 compounds were identified. Among them, 39 compounds were determined from SDE, 42 from
SFE and 16 from headspace extract. Many terpene compounds were extracted with SDE and headspace meth-
ods but hydrocarbones with SFE. The major constituents of aroma obtained from SDE and SFE were piper-
itenone oxide, germacrene-D and trans sabinene hydrate, but those from headspace method were 3-octanol,
1,8-cineol, camphene and benzeneacetaldehyde. Results of sniffing test, determining characteristics and
strength of aroma showed that the major constituents of SDE extract were refreshing sweet and apple-
like(ethyl-2-methyl butanoate), sweet and fruity-like(o-thujene), fresh mushroom-like(1-octen-3-ol, 3-octanol),
and bitter herb-like(8-cadidene). Major constituents of aroma extracts obtained from headspace method were
alcoholic, refreshing sweet and apple-like(ethyl 2-methy] butanoate), unpleasant chemical, and bitter herb and
grassy-like(camphene).

Key words : Mentha rotundifolia(L.)Huds, SDE, SFE, headspace, aroma

M s, el arRAk o BAlEe] T Wby Aol
U 7184 23 d7e A I AAeH o
ATl ME FeM AugALsE AEES] e
22| ol47FsAE AHR7] $18] SDE(simultaneous
distillation and extraction), SFE(supercritical fluid

extraction), headspace® % WPHE sl GCotb

=

u}sh= Menthadoll £81] chEA Q] 52 Mentha
arvensis®t Mentha piperita 2 Mentha viridiss-°]c}. ol
Z9Ex= Mentha rowndifolia(L.) Hudsol| 4317 Alje]

-

et WEe] Aegzte] ¥}HA FE AL Yo

o} vlF5olME FUEE de o] 4EI gloph,

ulsle] kA AJRe W3 AT-E: Mentha piperita
o] FAJFo] menthoned [mentholelgt: X 1O
Mentha spicata L. AFol| A= carvone ©] FAF-ole}
= Fujita®] B 319} whale] FARL Folu} & A
7lof wiel H2A vepdohs Ege] Qe 2
Mentha rotundifolia 4% 735X x|} %
Al7]ol wtel FAEe] THE ZloE2 X1 HI 3]

Corresponding author : Young-Kyoo Min, Department of Food
Sciece & Technology, Chungbuk National University, Cheon-
gju 361-763, Korea

1465

GC/MS, GClolfactometryE o]-8-3le] 37| AdE EA
& ZARslg e,

e ¥ Uy

IHE

E A3 AM-E o EEE
2] Auisted (Al Ee)) 19989 % 7 gl 235l
HEL 80°CollM PFEASIG L, FHARE §F
Z1& 7] (Eropa 24M)E AHg-3led 2447 F¢b Azx3}
Hot

5 AN =



1466 Al Eaa 8] Al 31 Al 6 & (1999)

SDEFE

Likens & Nickerson'¥ A28 ARLsle] EAZF3F
oz AAsY. FFE Eeliade $AAR
g Alg 10g% FFT S00mLE, F4-4 Eelazel
i+ diethyl ether S0 mLE ¥->%F 1AIZHEF F&319
. FEde B 3AhIEF He]F rotary evaporator
2 30°CE fREEA 1omLE e ¥, davks
ol A 1 ml7bAl A FE3 F GC % GOMS ¥
31 GCfsniffing test A 2.2 ARE-3}53c),

SFE&Z

A= TUE ojAtgetAE ARMgsle] Jasco A1)

dFE AXE Al 2243 olalsEls
% (Model 880-81 B.PR), 7}t (Model PU-980),
Z27](Model : CO-965 column)® FAI S0, )
4EL 350kg /em’, 475 10mLE AM-Elge
w Sstell & AgS gl AL ARgsidc) o]4k3)
g IFE Ao]E 7kAE AMRElYY AlEe F
Z7]e $2F FE2LEE 40CE AT, F24

< 250 kgiem®ZE FR|A|FH 2w, ojAts}eti= 2 mly/
min®] F&22 FFAHT AR &S Fol
7] $13ked collectorol] diethyl etherE W&ol F3lg
o F=EAIZRE A7), BEREE AlBERE 0.5 goIlTh

Headspace®=Z&

Al AE 502g& M AEF headspace auto-
sampler(Varian Genesis Headspace)E& A}-8-3}eq Table
13 2 2702 F&sle GC2 B3

GC % GC/MS 24

GCE Varian star 3400 CXE o] &3lglon AP
EC-5(30 mx0.25 mmX 0.25 um, Alitechy® A3} 1,
REL2EE 50°ColA SETF HRIFTF HoF 3CR 220
‘C7HA] AbgAlZlem o LEellA] 2087 fx]8he
t}. %7]= flame ionization detectors AME3IIT F

Table 1. Static headspace autosampler conditions for
volatile analysis

Plate temperature 85°C
Sample equilibrium time 40 min
Mixing time 1 min
Mixing power 3

Loop size 1 mL
Loop equilibrium time 0.1 min
Injection time 0.5 min
Sample loop temperature 110°C
Line temperature 110°C
Transfer line back pressure 25 psi
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Table 2. Volatile compounds of Applemint extracted with three differenet extracting conditions
RI C d Peak area % .
ompounds SDE" SFE? As? Odor description
alcohols (8)
983 1-octen-3-ol 1.38 0.35 6.56 mushroom
996 3-octanol 0.07 - 8.58 mushroom
1031 1,8-cineol <0.1 - 16.72
1119 1-methyl- 4-1-(1-methylethyl) 0.11 ) ) freesia
-trans-2-cyclohexen-1-ol,
1164 L-borneol 0.22 - -
1189 o-terpineol 0.28 0.15 - minty
1572 L-bourbonanol - 0.21 -
1589 viridiflorol 0.51 1.02 -
subtotal 2.57 1.73 31.86
terpenes(20)
930 a-thujene 0.16 - - sweet, fruity
936 O-pinene 0.61 - 2.67 grassy
950 camphene 0.1 - 11.95 bitter-herb, grassy
974 sabinene 0.55 0.28 -
977 B-pinene 0.61 - 7.59
992 myricene 0.69 - 3.04
1016 o-terpinene 042 - 431
1029 limonene 0.90 0.16 -
1042 cis-ocimene 1.40 - - refreshing
1052 trans-B-ocimene 0.19 - 0.83
1060 Y-terpinene 0.70 - -
1087 o-terpineolene 0.20 - 1.37 ammonia-like
1131 allo-ocimene - 0.36 -
1292 &-cadinene 0.06 - - bitter-herb
1423 trans-caryophyllene 1.58 244 0.42
1431 f3-cubebene - 0.59 -
1453 o-humulene 0.24 0.60 -
1483 germacrene-D 7.16 5.80 0.51
1490 v-elemene 0.1
1586 v-selinene 0.1
15.14 10.23 32.69
esters(5)
859 ethyl 2-methyl butanoate 033 . 713 refreshing sweet,
apple-like
1069 trans-sabinene hydrate 4.32 2.66 5.46 unpleasant grassy
1114 octen-1-yl acetate 0.26 0.19 -
1237 cis-3-hexenyl 3-methyl butanoate 0.05 - -
67.76* di-(2-ethylhexyl)phthalate - 1.60 -
subtotal 4.96 445 12.59
aldehyde(2)
860 (E)-2-hexanal 031 - -
1045 benzeneacetaldehyde 0.15 - 8.33 mold, mushroom
0.46 833
ketones(3)
1193 cis-jasmone 1.13
1269 3-methyl 2-cyclohexen-1-one 0.26 - - minty-bitter
1338 piperitenone 0.08 - 0.34 sweet, herb-like
1.47 0.34
acids(2)
1523 4-ethoxy-benzoic acid - 0.13 -
1810 linoleic acid - 0.1 -
0.31
miscellaneous compounds(7)
1214 2-allyl-4-methylphenol 0.07 - -
1262 decahydro-, trans-naphthalene 052 - -
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Table 2. Continued

R c q Peak area% L.
ompounds SDE" SFE? s Odor description
1286 (1I'-butenyl)thiophene 0.11 0.54 - minty
1395 piperitenone oxide 70.88 62.01 - minty
1512 BHT 0.19 1.00 -
1823 (1-pentyloctyl)-benzene - 0.14 -
1864 (1-ethylundecyl)-benzene - 0.13 -
71.77 63.82 -

hydrocarbons(20)

decane 2} 19 -9.47 -
Total 67% 96.37 89.81 85.81

YSDE : simultaneous distillation and extraction(40°C, 1 hr)
*SFE : supercritical fluid extraction(250 kg/cm?)

YHS : headspace(85°C, 40 min)

RI: retention index.

*retention time(min)
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Fig. 1. Gas chromatogram of aroma concentrates with
SDE.
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Fig. 2. Gas chromatogram of aroma concentrates with
headspace extraction.
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Fig. 3. Gas chromatogram of aroma concentrates with
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Table 3. Odor description and intensity of Applemint using sniffing GC

Odor intensity

RI Odor description n - Compounds
SDE" headspace”
2.96* alcoholic ++ unknown
3.15* grassy + unknown
810 minty, applemint-like + unknown
859 refreshing sweet, apple-like +++ +++ ethyl 2-methyl butanoate
903 chemical, unpleasant +++ unknown
930 sweet, fruity ++ o-thujene
936 green, grassy + + o-pinene
950 bitter-herb, grassy ++ ++ camphene
983 mushroom ++++ + I-octen-3-ol
996 fresh mushroom ++++ 3-octanol
1042 refreshing + cis-ocimene
1045 mold, mushroom + benzeneacetaldehyde
1069 unpleasant grassy ++ + trans-sabinene hydrate
1087 ammonia -like ++ o-terpineolene
1119 freesia ++ unknown
1189 minty + o—terpineol
1269 mint-bitter + 3-methyl-2-cyclohexen-1-one
1286 minty + (I'-butenyl)thiophene
1292 bitter-herb ++ O-cardinene
1338 sweet, herb + piperitenone
1395 minty + piperitenone oxide

"SDE : simultaneous distillation and extraction(40°C, 1 hr)
PHS : headspace(85°C, 40 min)

RI: retention index.

*retention time(min)

Odor intensity : (+: very slightly, ++: slightly, +++: moderately,
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