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The aim of this study was to identifyisothiocyanates (ITCs) from wasabi (Wasabi japonica Matsum) using supercritical carbon
dioxide (SCO;) and to compare the composition in the extracts between SCO, and organic solvents extraction. A
semi-continuous high pressure apparatus was used to extract wasabi (roots, stems and leaves) at following conditions
pressure 80~120 bar, temperature 40~50°C. Ether, ethanol, chloroform and dichloromethane were used as organic solvents.
The ITCs extracted by means of both separation technologies were analyzed by a gas chromatography system. As the
results of study, AITC and ITCs were highly extracted at 40°C and 80 bar. To extract AITC from wasabi, SCO, extraction is
more effective than organic solvents extraction, resulted in thermal degeneration and remaining of organic solvents.
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Figure 1. A schematic diagram of SCO. extraction.

FZE 29 A B3 U FZE AIZE) Y0 IE AITC
IR

1Yol o, £7|, Bgd EAste AITCHE JHxAL A

sl7) el &S 80, 100, 120 bar, L5540, 45, S0CE W

Al

sl
A FIHA AITCE FZ313 k. AR AR 2UA = &
2| semi-continuous flow extractor=® Fig. 1o YEHIIT F&
g &o] nFdo] Ag 05 g& FAI F 23 0“"":"‘131
CO7} A EHH 1§Z}7] (20 C)ys EdsldA CO, Yol
&3l= 7127 AAH AE o] 9z AL Y 4
A FE7kA] AT %"%‘Q-E TETh 1Y PFZERE
gl §957] Mo FEEnjz AE3le COE AR F
To upel Fezd A odd ¥ F& ® Y 2EE
Aol & FAHN FF LLF AG3ATh SCO= F=
o] NEaReH I Af Auis FEIo w2 g8 A
2 2z o F4= £A9 Syl €A EeEReH, o
i CO= F234 5¢ AFE A2 7t2AZ79 43 CO9
%S 24T T gz BEAAY F &9 COx= 3 ml/min
o fFog FYFHRL, B2 EQ] e €08 3 vol%el
009 mL/min®] FHFHoZ FHIAT FRSAIZES 15E0]5,
trape] €55 45CE HASYL, F2H 42 nhexaneOZ
Rinse 3} T}

g e e
ool 2 o e px 2L r._%

w3 Ao eF 48 ¥ ARz AHolN AzE 13
o Wal, £7], AL A% 50 g8 WSIo] FAF F F2AD

Hsld M} RS SAIT



176

23 & o

7| FEHY H|w

1Yol £7]& SCOE ol &3] FE34S W —.‘%-71
FHE o] &3t FE3AT WY AITC I45&S ©
A3+ Table 17 2t} B AFPA ALE-$ 1534 °l
o] MA AITC &g dotH 7] sl =4, v=549 %UH
g AE H&dto i8] FE23 2 £7] g¢ 8 mgY]
AITCY7} 2Z% 991, Chloroform, ether, ethanolS THE O
2 $u2 3o sohxlet FH3AUL A nEYo] 27 g
T 7}z 7.8, 7.8, 62 mge AITC7} 3¢ AY. v
Dichloromethane 2] %] F& 9] % o]
L} SCO; F5of Hla) W& ﬁ]—’r‘*%% Haoh £33 7]E&9
sohxlet =& %o Bs SCO, F& A F2 ALAME ¥

< FEEs Bt

_?L

Table 1. Comparison of AITC extracted from 8 g of wasabi stem by
different organic solvents and SCOQ- extraction

Amount . Reaction Time
Sample AITC (mg)sample (g) Recovery rate (%) (min)
A 8.00 100.00 1080
B 1.07 13.38 60
C 7.85 98.13 60
D 7.84 98.00 1080
E 7.83 97.88 1080
F 6.18 77.25 1080

(A) Sohxlet - Chloroform+ Ether+ Ethanol
(B) Distillation - Dichloromethane

(C) Supercritical CO» extraction

{D) Sohxlet - Chloroform

(E) Sohxlet - Ether

(F) Sohxlet - Ethanol
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Table 2. Isothiocyanate isomer compositions of wasabi Parts (root,
stem, leaf) after water 1 mL hydrolysis by SPME flavor analysis

Compounds Roots (%) Stems (%) Leaves (%)
isopropyl isothiocyanate 2.16 15.99 18.05
sec-butyl isothiocyanate 10.54 5.74 0.39
Isobutyl isothiocyanate 331 - 2496
Allyl Isothiocyanate 61.13 44.73 3191
4-isothiocyanate-1-Butene 8.23 33.54 10.76
3-Butenylisothiocyanate 7.29 - 312
Propyl isothiocyanate 1.92 - 1.80
n-phentyl isothiocyanate 541 - -

Table 3. Recovery efficiency of AITC at different extract conditions
(40C~507C, 80~120 bar) from wasabi Extracts (mgfsample 0.5 g)

temp ()
40 0
m 45 5

80 4.820 4.748 4.760
Leave 100 4,784 4.687 4.721
120 4.677 4.664 4,659
80 4.685 4.657 4.694
Stem 100 4,653 4.638 4.641
120 4.616 4.620 4,620
80 4.596 4.589 4.589
Root 100 4,639 4,612 4.616
120 4.648 4.625 4.625
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Figure 2. Extraction of AITC from wasabi leave (0.5 g) by SCO, at
different Temperature (40~45°C) and pressure (80~120 bar).
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Figure 3. Extraction of AITC from wasabi stem (0.5 g) by SCO, at
different Temperature (40~45T) and pressure (80~120 bar).
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Figure 4. Extraction of AITC from wasabi root (0.5 g) by SCO at
different Temperature (40~45°C) and pressure (80~120 bar).
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Figure 5. The variation of accumulated AITC amounts, with

increasing of extraction time (Condition: Temperature 40°C, Pressure

80 bar and CO: flow 19 mL/min, sample 50 g).
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