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Volatile Compounds Characterizing the Flavor of Korean Horseradish Roots
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Dept. of Food & Nutrition, Duksung Women’s College

= ABSTRACT =

Volatile components of Korean horseradish roots harvested at different dates were prepared

by steam distillation.

Samples were examined by gas chromatography ( GC) and combined gas chromatography-

mass spectrometry { GC -MS ). The major pungent constituent, allyl isothiocyanate was confir-

med and tended to increase with delayed harvest time Pungent principles also included allyl

thiocyanate, 2 - phenethyl, 2 - butyl, 4~ pentenyl, benzyl and 3 —methylthiopropyl isothiocyanates.

Infrared (IR ) spectroscopy study showed that allyl isothiocyanate - thiocyanate interconver-

sion did not occur under the condition of this study.
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Instrument : Hewlett - Packard 5840A
Detector : Flame Ionization Detector
Column : WCOT fused silica capillary

column, 25mx 0.2m id., co-
ated with Carbowax 20M
Column temp : 100C for 6 min,programmed
4T /min to 140TC, then 8T
/min to 210T
Carrier gas flow rate : He, 12om /sec( linear
velocity )
Injector temp : 260TC

Detector temp : 230T

GC/MS 24

GCol UEd peake] 4E& GC/MSo| ojated 7
Fags £ A¥olM ALSE BB D 2 frEEEe
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: Hewlett - Packard 5985B GC/
MS system

Instrument

GC contitions

: WCOT fused silica capillary
column, 257% 0.2an t.d., co-
ated with Carbowax 20M

: 60T for 10 min, programmed
5C /min to 18 min, then
10 /min to 210C

Carrier gas flow rate : He, 350m /sec

Column

Column temp

Injector temp : 260T
MS conditions

Source temp : 200T

Electron energy : 70eV

Electronmultiplier : 2000V

IR 2M

HZ 5899 1€ 5¢° AHAF ANERYEEH £F
7] 2893 Soxhlet Htizkol o8 A WS,
#& allyl isothiocyanate 9} FUYF Z7ASE Per-
kin —Elmer 1310 IR spectrometerZ A}l£3le &3}
At 37 FHYL A4@ upel oo Soxhlet
il e AE 20gg dldsid WU E FHE 20
27 geogxd Faukee WIAD F o974
sodium sulfate & 7}3] Soxhlet thimble & Y1 perr
tane 50 n¢ &} ethyl ether 20 ¢ & EH 3 Sv]=E 65T
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g & FwA HEe 63.6%, 43.8% % 55.5% & Z
Z} A 3+9 1, 2-phenethyl isothiocyanateZ Ho
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Fig. 1. Gas chromatogram of volatile components

from Korean horseradish roots.
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Table 1. The percentages and relative increase
of each peak area of volatile compounds
separated from horseradish roots har-
vested at different dates.”

Peak No.** Date of harvest
{ Retention time,
min ) Sept. 13 Oct. 13 Nov. 5
1( 4.95) 0.602 0.758 0.936
100 2241 1733
2{ 596) 63.67 43.829 55.578
100 1226 973
3( 7.15) 3.068 2.966 4.072
100 1721 1483
4 { 8.72) 0.196 ° 0.236 0.201
100 2157 1162
5 (19.77) 0.230 0.102 0.081
100 462 460
6 { 20.57) 0.399 0.475 1.473
100 2116 4120
7 (23.73) 31.870 51.038 37.607
100 2862 1316

* The numbers of upper row are the percentage
of each peak area at each harvest date and the
ones of lower row the fold of increase in each
peak area over those of Sept. 13.

™ Peak numbers correspond to Fig 1.
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Fig. 2. The amounts of total volatile oils { TVO )

and allyl isothiocyanate in horseradish
roots harvested at different dates.
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Fig. 3. Mass spectra of volatile components,

Peak 1. 2-butyl isothiocyanate
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Peak 2. Allyl isothiocyanate
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Peak 3. Allyl thiocyanate
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Peak 5. 3 -methylthiopropyl isothiocyanate
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Fig. 4. IR spectrum of volatile oils from horseradish roots,
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