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Composition of Glucosinolate-derived Volatiles Occurring in
Noguchina, an Indigenous Vegetable to Nikko City Region, and their
Changes at Different Picking Times

Yasushi UDA, Kei HASHIMOTO, Sangwoo BANG, and Yukio KANEKO
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Noguchina is a Brassica vegetable indigenous to Nikko city TTHIERIC K VKOS RE <L, Bk, Hbs T Rest
region of Tochigi prefecture.In 2007, this crop has been PHNE QMK IZIRE S iz, BAEOT OSEAERILS P, 2
certified as one of the “Ark of Taste” from Slow Food FUZ BT DR AR A BRSSO BIGR B 240 3 i - T
Foundation for Biodiversity (Florence, Italy).In this study,
volatile products derived from glucosinolates in Noguchina crop
were analyzed by gas chromatography-mass spectrometry (GC-
MS)at different picking times. 3-Butenyl, 4-pentenyl, and 2-
phenethyl isothiocyanates and their related nitriles (4-pentene
nitrile, 5-hexene nitrile, 1-cyano-3, 4-epithiobutane, and 1-
cyano-4, 5-epithiopentane)were identified as the glucosinolate-
derived volatile products. During the harvesting period (from the
end of December to the end of February or early March), the
highest amounts of the isothiocyanates were found at the end of
December (14 weeks after sowing)and declined in late January

and late February.In late January (18 weeks after sowing), the

picked vegetable showed a preponderant formation of the nitriles

than that of the isothiocyanates.
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Figure1 Break down of glucosinolate by myrosinase.
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Figure2 Gas chromatogram of volatile compounds detected in the
homogenate of fresh Noguchina picked at 27th of Dec.,
2007.

L. FOFoRKIZHFGS L TWH b tEXLND, £,
BONTZT ARNY MVT —Z BT — 5 O L 22—
L7z sk, 1-v7 /)= F A4 7% (PeakE) & 1-
VT ) EFF N H L (Peak G) D2 FEEDOVT ) = ET
FT NI DR S R S AT,

U EofER, BORoFER7Vay ) L—ME, 3-7
F=nrnar /s L— K (Gluconapin), 4 - X7 =)L)
2v /) L— | (Glucobrassicanapin) V2 - 7 = 2 F /L7 )L
23/ L— |k (gluconastutiin) @ 3 FHFHTH D Z LB B
WZieole, ZTNETHNSINLT 77 FRERE, &z
X T A FAY A IXTHE VT, BRO
TSR EIZBWTIEWTAL 4- ATFLFATFLH D
WIS - AFNAVFARCTFNAA Y FATT X = RO LD 7
0 - AFNVNFEAT VXAV FFTT H— B shTn

70 AT INLIFEL A bhARhol i Ta=—

NS

3-Butenyl isothiocyanate
\/\/\N:C:S
4-Pentenyl isothiocyanate

N=C=S

2-Phenethyl isothiocyanate

S
A/\/CN

1-Cyano-3,4-epithiobutane

oSN

4-Pentenenitrile

\\/A\//\TN

5-Hexenenitrile

CN

3-Phenylpropionitrile

S

/NN N

1-Cyano-4,5-epithiopentane

Figure3 Chemical structures of the identified constituents derived

from glucosinolates in Noguchina.

Table1 Major volatile compounds detected in the homogenate of fresh Noguchina.

Molecular] GC, Identification
Compound Peak® weight tli{rgtae?rtr:(i)r?) Mass spectral data [m/z: Rel. Intensity (%)]" method®
4-Penetenenitrile A 81 8.4 81 (M", 100), 80 (15), 66 (7), 54 (66) GCMS
5-Hexenenitrile B 95 10.4 95 (M, 95), 94 (18), 80 (22), 68 (55), 55 (100) GCMS
cis-3-Hexenol *1 | 100 1.7 | 100 M"7), 82 (41), 67 (100 ). 55 (36) GCMS
3-Butenyl isothiocyanate | C 113 13.4 113 (M7, 65), 85 (12), 72 (100), 55 (20) GCMS
4-Pentenyl isothiocyanate | D 127 158 | 127 (M, 77), 126 (95), 99 (72), 85 (55), 72 (100) | GC,MS
2-Phenethy! alcohol #2 122 243|122 (M", 28), 92 (54), 91 (100), 77 (6), 65 (18) GCMS
1-Cyano-3,4-epithiobutane| E 113 24.9 113 (M, 100), 86 (21), 80(17), 73 (35), 67 (15) ms?
BHT 3| 220 252|220 (M, 22), 205 (100), 177 (9), 105 (8), 91(9) GC,MS
3-Phenylpropionitrile F 131 26.9 131 (M7, 28), 91 (100), 77 (7), 65 (9), 51 (6) GCMS
1-Cyano-4,5-epithiopentand G 127 27.9 127 (M, 100), 110 (20), 100 (10), 94 (42), 85 (43) Ms?
2-Phenethyl isothiocyanate] H 163 308|163 (M, 62), 105 (15), 91 (100), 77 (12). 65 (12) | GC.MS
Indole *4 117 34.5 117 (M, 100), 91 (11), 90 (38), 89 (34), 63 (17) GC,MS

a) Refer to Fig. 2.

b) M, Molecular ion

¢) GC, GC retention time; MS, Mass spectral data.
d) Coincidental data with those in Literature No.8.

* Constituents having no relation to glucosinolates, of which BHT was detected as the antioxidative stabilizer of diethylether.



Table2 Changes in amounts of break down products of glucosinolates
in Noguchina picked at different days after sowing.

Amounts of isothiocyanates and nitriles in 100g of
Constituent fresh Noguchina picked at different days after sowing
(mg/100g fresh weight)
Dec. 7, 2007 Dec. 27, 2007 Jan. 22, 2008 Feb. 18, 2008
(Isothiocyanate)
3-Butenyl isothiocyanate 1.87 7.32 2.08 1.19
4-Pentenyl isothiocyanate 1.91 9.66 3.33 2.57
2-Phenethyl isothisocyanate 1.98 7.52 1.36 3.09
(Nitriles)

4-Pentenenitrile 0.16 1.13 0.41 0.66
5-Hexenenitrile 0.30 1.22 0.80 1.16
3-Phenylpropionitrile 1.35 3.57 1.73 2.58
1-Cyano-3,4-epithiobutane 0.91 3.68 2.25 3.64
1-Cyano-4,5-epithiopentane 0.36 1.06 1.76 4.45

The data are shown as the mean value from the determination of each two samples.
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Figure4 Changes in total amounts of isothiocyanates and nitriles
generated in Noguchina homogenates prepared at

different picking times.
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