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GSL: Glucosinolate

DS-GSL: Desulfo-glucosinolate

2H3B-GSL: (2R)-2-Hydroxy-3-butenyl glucosinolate 2R - 2-

- 3-

2P-GSL: 2-Propenyl glucosinolate 2-

3MSP-GSL: 3-Methylsulfinylpropyl glucosinolate 3-

4MSB- GSL: 4-Methylsulfinylbutyl glucosinolate 4-

5MSP-GSL: 5-Methylsulfinylpentyl glucosinolate 5-

6MSH-GSL: 6-Methylsulfinylhexyl glucosinolate 6-

7TMSH-GSL: 7-Methylsulfinylheptyl glucosinolate 7-

8MSO-GSL: 8-Methylsulfinyloctyl glucosinolate 8-

4MT3B-GSL: 4-Methylthio-3-butenyl glucosinolate 4- - 3-

6MTH-GSL: 6-Methylthiohexyl glucosinolate 6-

7TMTH-GSL: 7-Methylthioheptyl glucosinolate 7-
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PHE-GSL: Phenethyl glucosinolate
2H2P-GSL: (2S)-2-Hydroxy-2-phenethyl glucosinolate  2S - 2-
- 2.

3IM- GSL: 3-Indolylmethyl glucosinolate 3-

1IM3IM- GSL: 1-Methoxy-3-indolylmethyl glucosinolate 1- - 3-

4M3IM- GSL: 4-Methoxy-3-indolylmethyl glucosinolate 4- - 3-

CV: coefficient of variation
DEAE: diethylaminoethyl
DW: dry matter

HPLC: high performance liquid chromatography

HACCP: hazard Analysis Critical Control Point
13C: Indole-3-carbinol -3 -

ISO: international organization for standardization

ITC: Isothiocyanate

LC-MS: liquid chromatography mass spectrometry

LC-TOFMS: liquid chromatography time-of-flight mass spectrometry
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N.D.: not detected
PDA: photodiode array
Rt: retention time

SD: standard deviation
ST: steam cooking

SS: super-heated steam
UV: ultraviolet absorber

VC: vacuum cooking

CAS

IUPAC

viii
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1
GSL
GSL
ITC
GSL
GSL desulfo-GSL DS-GSL
HPLC * IS0
% GsL
LC-MS
43 44 57 58 59 43 44 60
43 59 61 62 63
64 65 67 65 18 66
59 68
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GSL

GSL LC-MS

GSL

Brassica
B. rapa var. pekinensis
B. rapa var. peruviridis

B. rapa var. lancinifolia

GSL

GSL

70

B. oleracea var. capitata
B. rapa var. rapa
B. rapa var. chinensis

B. oleracea var. italica
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B. oleracea var. botrytis B. rapa var.

nippo-oleifera B. var. rosularis
Raphanus R. sativus
Eruca E. vesicaria
Nasturtium N. officinale
2008 10
2 2010 10 2
Table 1
2014 8
29
300g GSL
2013 8 JA
2
1 3 3 1
3 1
45
MK-K3
30 GSL

71
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2-1
HPLC
[EC3.1.6.1] 70 mg
Type H-1 Sigma-Aldorich Japan 3 mL
3 mL
800xg 10 5 H-60R
1.5
9 mL 800xg 10 5
2 mL
30
2-2
GSL GSL
55
0.1g 10 mL 75
1 75 80
2 mL 5mmol L™
0.2 mL 75 10 GSL
4 1,600xg 5 H G60R
80
1 mL 2
5 mL GSL
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2-3

0.02 mol L* pH 5.0 DEAE-
A-25 GE 1.0mL
5mL
1.0 mL GSL 1.0 mL GSL
1.0mL 2 0.02 mol L* pH5.0
0.5mL 2
75 pL 25 18
2.0 mL 0.5mL 3
DS-GSL HPLC LC-MS
30
2-4 LC-MS
LC-MS Allinance 2695 HPLC 996 PDA

LCT Premier LC-TOFMS

HPLC Atlantis
dC18 3um 2.1x100 mm 40
uv 229 nm 0.2mL min™ 10 pL
MS Capillary Voltage 1,200 Desolvation Temperature 200
Desolvation Gas Flow 300 L hr* lon Mode  Positive ion W Optics
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Scanning Mass 100 1000 m/z Amu 3s scan A

LC-MS B 50
0 5 A 100 5 30 30
B 100 10 B 100
GSL Table 2 °°
GSL LC-MS
DS-GSL [M+H]*
HPLC Rt
2-5 HPLC
LC-MS GSL GSL

SHIMADZU Prominence HPLC

HPLC Atlantis dC18 5 um 4.6x150 mm
40 uv 229 nm
1.0mL min* 20 pL GSL LC-MS
3

3
1
1-1 LC-MS

13 15 GSL Table 3

12
GSL 16
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11 1 4

GSL 2
o- ITC
AMSB-GSL 5- GSL 5MSP-GSL
2
ITC GSL PHE-GSL
13C
3IM-GSL 1- - 3- GSL
1M3IM-GSL
1-2
GSL Table 4
DS-GSL HPLC
Figure5 19 No. Table3
No.
HPLC Figure 5
Rt 3.98 7.28 22.72 7.09
LC-MS 43 44 57
HPLC Rt 3- GSL 1
No. 1 AMSB-GSL No.4 3IM-GSL No.23 2-
GSL  No. 3 Cartea >’ 26
No.1 23 2 No. 3
GSL 10.9 26.9umol gDW*
No. 4

15



GSL

No. 4 GSL
No. 4 2
16
Charron %3 No.3
No. 4
72
No. 4 40
No. 4
AMSB-GSL No. 4
Figure 6 GSL 4- GSL
No. 10 3- GSL No. 6 - 3-

GSL No.24 2H3B-GSL No.2 No0.23 5MSP-GSL No.5

67 No.10 6
65 No.23
66 4 - - 3- GSL
No. 22 1M3IM-GSL No.25 GSL
Figure 7 GSL No.10 6 PHE-GSL No.21 5-

GSL No. 16 No. 22
GSL GSL

31.38+4.62 pmol gDW™
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No.10 6 21 Matthaus °®* Chen ©°
No. 2
Figure 8 GSL
No.6 10 5 21 16 22 No. 12
No.16 21 22 GSL
No. 5
GSL 28.99 + 3.34 pmol gDW'™ 31.38 + 4.62
DS-GSL  HPLC
Figure 9 10
LC-MS
HPLC Rt GSL
GSL
No.10 6 21 Rt 20.48 No. 9 0.80 +1.14
umol gDW™ MS m/z 296.1168
GSL GSL 1- GSL
GSL
No.6 23 No.6  44.1
No.10 5.7
Figure 11 GSL
No.6 10 GSL 6.90 + 1.75 pmol gDW™
12 65
No.6 10 % No.23 24 25
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No. 21

Figure 12 GSL
No.4 23 2 22
No. 4 '
GSL 56 43,59 61
GSL Charron *
Schonhof  °° Schonhof
3- GSL No.1 GSL 1.6
148  Tian *° 6
Figure 13 GSL
No. 1 23 3 Schonhof ~ ®°
No. 23 3 1 43,44
Figure 14 GSL
No. 6 10 5 21 No. 6 10
GSL
Figure 15 GSL
No.6 10 21
Figure 16 GSL
No. 4 4- GSL No.12 No.22 24 23 21
GSL 185.01 + 9.21 pmol gDW*
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1-3

29
12.2 kg 8.2 kg 65.9 1.42
kg 11.4 2.21 kg 17.8 0.40 kg 3.2
GSL
Table 5 GSL
GSL 3-
GSL
3MSP-GSL 2H3B-GSL 4MSB-GSL GSL
3IM-GSL 4- - 3- GSL AM3IM-GSL
1IM3IM-GSL GSL
GSL 9.50
pumol/gDW™  4.47 GSL
8.75 GSL 4.40
GSL 4.83 GSL 1.09
450 1.31 GSL
2
3.2
GSL
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2-1 LC-MS

GSL
Table 6
11 3 2
2 -
ITC 4AMSB-GSL 5MSP-GSL 6-
GSL 6MSH-GSL
GSL 7TMSH-GSL 8-
GSL 8MSO-GSL
2 ITC
GSL
13C 3IM-GSL
2-2
GSL Table 6
DS-GSL HPLC
Rt 22.45 Figure 17 4MT3B-GSL
No. 13
Figure 18 GSL
No. 12 - 4- GSL
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No.15 No.8 4 4- B- D-
GSL No. 19 Kim
63
Figure 19 GSL

No.21 7MSH-GSL No.11 8MSO-GSL No. 14 2S

- - 2- GSL No.20 6MSH-GSL No.7 6-
GSL No. 17
2-3
GSL Table 7
GSL
4-
- 3- GSL
AMT3B-GSL 4M3IM-GSL
AMT3B-GSL
119.93 pmol/gDW™* 34.96
23.87 1 5

AM3IM-GST AMT3B-GSL

1.7 1.8
AMT3B-GSL
67.63 pmol g DW™ 11.80
8.92
56 34 37

4-M3IM-GSL
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GSL

3
2 4AMSB-ITC
4AMSB-GSL
111.15 umol gDW™* 60.1
GSL 10.45 55.9 5.05 22.7 4.15 17.0
5MSP-GSL 12 8
2.96 pmol gDW™
10.2 2.1 45 1.16 5.5 0.89
4.7 0.85 12.3 0.77 0.9
0.6 1.9 0.52 5.6 0.11 1.1
6MSH-GSL 7MSH-GSL 8MSO-GSL
2.96 pmol gDW™' 3.4 25.08 29.2 4.24
4.9
1 2
ITC
GSL 30.03 pmol gDW™* 35.0
5.64 18.0 2.42 8.3 1.73 3.7
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1.47 0.8

13.8 0.75 7.4

0.73 10.6

3IM-GSL 1M3IM-GSL

6.44 pmol gDW™ 3.5
40.0 3.87 20.7
1.42 6.8 0.95 3.3
0.64 2.0 0.55 1.1
0.26 1.4 0.20 2.2
w_
12
.
GSL
o- ITC
73
1
PHE-ITC
1M3IM-GSL

23

1.30 6.9 1.29

0.73 3.5

13C

4.47 20.1 4.07

2.18 27.4

0.89 1.0

0.54 7.8

GSL

GSL

PHE-GSL

13C 3IM-GSL



GSL

GSL

74 75

76

92 77

GSL

43 40 41 42

44

GSL

15 GSL

DS-GSL 18

24

GSL PHE-GSL 3IM-GSL

GSL

IM3IM-GSL
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4 25 4MSB-GSL

111.15+15.46 umol gDW™ 10.45%+5.05 5.05+5.82

4.15+1.83 SMSP-GSL
2.96+1.39 2.10+1.73 6MSH-GSL 2.96+0.98 7MSH-
GSL 25.08+5.20 8MSO-GSL 4.24+0.37

PHE-GSL

30.03+8.88 5.64+1.86 2.42+0.17 1.73%0.51

1.47+0.05 1.30+1.12 3IM-GSL 1IM3IM-GSL

GSL
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GSL 78 79
9 3 24 85
22 1022 10 &8
HACCP
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GSL

80

GSL

25

25
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81

30

80

GSL

2011

81

10
GSL
2 GSL
5
GSL
14
2012 9 11
25 80
Table 8
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4 cm

180

4cmx1lmm

15

10

Figure 20

30

60

Figure 21

3

30 60

Figure 22

Figure 23
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120

30

70

120

180

30

60

5x5cm 1x4 cm

180

1 cm

10

60 120

120 180

2 cm

4AMT3B-GSL



2 cm 5cmx1mm
5
0 30 60 120
180
5
30
2 3
200
30
71
LC-MS
HPLC 1 2 2
GSL +
GSL
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SPSS ver.19

3
1
1-1
5
Table 9
3MSP-GSL  2- GSL
2P-GSL AMSB-GSL

GSL 3IM-GSL 4M3IM-GSL 1M3IM-GSL

GSL GSL 64.4 GSL

GSL

GSL 2H3B-GSL

GSL

1-2

5x5 cm 4x1 cm 4cmx1lmm

GSL Table 10-12
GSL GSL
Figure 24
5x5 cm GSL
GSL

30

35.6

180

30

GSL
GSL
1
4MSB-GSL



p<0.05

GSL
Song 4x4 cm
12 22 6
GSL 10 7
GSL
4x1 cm GSL 0 90
p<0.05 180
111 p<0.05
GSL
GSL 120 69
p<0.01 GSL 30
77 180 65
p<0.05 p<0.01 GSL GSL
GSL
2
2-1
GSL Table 9

GSL
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7TMSH-GSL 6MSH-GSL 7- GSL 7TMTH-GSL

8MSO-GSL 5MSP-GSL  6- GSL

6MTH-GSL GSL PHE-GSL 2S5 - 2-

- 2- GSL 2H2P-GSL

GSL 3IM-GSL 4M3IM-GSL

GSL GSL 60.6 GSL  34.2
GSL 5.1 GSL
1 GSL
5MSP-GSL 6MSH-GSL GSL
3
2-2
4 cm lcm 180 GSL
Table 13-14
GSL
Figure 25
4 cm
GSL 180
lcm GSL 0
30 120 p<0.05 GSL
0 p<0.01 30 60  p<0.001 120
180 p<0.01
GSL 80 90
GSL 120
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1cm

3
3-1
GSL Table 9
GSL 3-
GSL 5MSP-GSL 4- GSL GSL PHE-GSL
GSL 3IM-GSL 4M3IM-GSL 1M3IM-GSL
GSL GSL 72.3 GSL 11.5
GSL 16.2
GSL 1 GSL
4H3M-GSL GSL
3IM-GSL GSL 1
GSL 4
3-2
4 cm 1 cm 180 GSL
Table 15-16
Figure 26
4cm GSL 30
180 47
GSL 0
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180 44 180

p<0.05 GSL 30
120 180
53 56 120 180
p<0.05
1 cm GSL 0
30 39
p<0.05 GSL
0 180 50
p<0.05 GSL 30
120
180 53
p<0.05
4 cm 1cm
GSL
4cm
GSL 50
GSL
4
4-1
GSL
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Table 9 GSL
AMSB-GSL 2H3B-GSL IM3IM-GSL  3IM-GSL
AM3IM-GSL 4H3IM-GSL GSL GSL
334 GSL 66.5
GSL 1
GSL 1 4
4-2
180 GSL
Table 17-18 GSL GSL
Figure 27
GSL
0 180
GSL 60
0
GSL 52 53
p<0.05 p<0.001 180 35 38
p<0.05 p<0.001
Song 10 20 g/
12 22 6
GSL 10
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74

GSL

5-1

AM3IM-GSL 95.7
GSL

GSL

5-2
2 cm
180
Table 19-21
Figure 28
2 cm
60

p<0.001 120

60

GSL

GSL
AMT3B-GSL
4.3
1
7
GSL 4MT3B-GSL
GSL
60
236
130 180
GSL 60
0 64

36
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64 82

0 30 60 120

p<0.05
GSL
1 2cm
AMT3B- GSL
2
1
5-2
60 AMT3B- GSL
2
1
2012 9 12
25 80

Table 22

37

180

2cm

81

60



Figure 29 20 10

10
4 4 1
5 25mm 5mm lcm 2
cm 3 cm 0
30 60 120 180 GSL
5
2 3
2
LC-MS
HPLC 1 2 2
3
2 1 2 3
3
1
GSL Table 23
AMT3B-GSL
4M3IM-GSL 98.6 99.5 05 14
GSL 1 2
GSL 25 2.9
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AMT3B- GSL
GSL
2.5 mm
1cm
0
180
p 0.001
30
116
p<0.05 p 0.001
2.5 mm
0 27
p<0.05
180
2 cm
120 164
180
1 2cm
GSL 2

39

180

Table 23-24
Figure 30
3 cm
p<0.05 p<0.001
140 130
5 mm 2 cm
p<0.001 180
147
40
5mm 1cm 3cm
120
p<0.05
60



2.5 mm GSL

2cm 120
2cm
120 GSL 164
2.5 mm
5 mm
GSL
8,9 82 83
GSL
GSL 1
Verkerk GSL
84
10 23 48
4M3IM-GSL IM3IM-GSL 48 15

4H3IM-GSL 3.5 AM3IM-GSL 2

84

85 86 GSL

GSL

GSL
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GSL

GSL

120

GSL

25

GSL

9.5

80

GSL

41

44 40 41

CVv 10

80

81

10

GSL

69

53



27

81

4 cm

GSL

GSL

42

2.5mm

5mm

GSL

5x5 cm

5 mm

180

GSL



1
1
GSL
87
GSL
80 GSL
GSL
DS-GSL
90
GSL
GSL
30 90 99
GSL
ITC

43

74 87 89

74 88 89

GSL

GSL

GSL

87

GSL



S5MSP-GSL 6MSH-GSL 7 MSH-GSL 8MSO-GSL GSL

PHE-GSL GSL
GSL
GSL
2
AMSB-GSL
30 90 99
30 GSL
4
4
4
6
AM- 7002 Type K 1 mmeo
5
30
30
2011 10 3 kg
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100g

7 3
2014 8
15 kg
20 25¢g/
8
300 g 3
GSL
2 25 80
5
GSL
BOXER 42
VACUUM 45 SEAL 3.0
SOFTAIR 02

SCW-350H

30

30 40 50 60 70 80 90 7

30 40 50 60 70 80 90 99 8
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LC-MS

HPLC 1 2 2
3
GSL Table 25 Table 26
GSL 7TMSH-GSL 6MSH-
GSL 7MTH-GSL 6MTH-GSL 5MSP-GSL 8MSO-GSL GSL
PHE-GSL 2H2P-GSL GSL 3IM-GSL 4M3IM-GSL
GSL 58 37 6
1 2 GSL 2 3
GSL GSL
GSL
4MSB-GSL 2H3B-GSL 3MSP-GSL GSL

3IM-GSL  1M3IM-GSL  4M3IM-GSL

59 41 GSL
1 2 6
GSL GSL GSL
1 GSL
GSL GSL
43 44 40 41
GSL
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Table 25

Table 26

40

29.6

70

GSL

50

60

50
70

GSL

GSL

Figure 31
GSL
Figure 32
GSL
50 60
50
GSL 7.3 GSL 3.6
GSL 24.2 60 GSL
GSL 193 GSL  37.6
GSL 73.0 86.9
70.4 85.2 GSL 624 72.6
GSL GSL
60
GSL 30 40
77.8 89.7 50 59.8
16.7 70
544 69.4 GSL
78.4 93.1 60 18.6
32.5 45.7
GSL
GSL
52

91

a7

30



DNA

GSL

46

60 GSL

GSL

GSL

92

50 70

48

50 60

GSL

375

92

GSL

50

GSL



GSL
GSL
GSL GSL
Oerlemans
GSL GSL
100 40
92 62

AM3IM-GSL  4H3IM-GSL

C 93

49

87

GSL

GSL



20 25 g/

95
48
GSL
GSL
GSL
2009 8 3 kg
20 25¢/
250 ¢ 4
3 kg
3 4
95 95
0.5 1 1.5 2
X 210x150 mm 511L 10

100

24,000 kcal/h

50



3 1
GSL Ciska 9
0.22 um GSWP
1L CA-1112
EYELA
N- N EYELA
25 mL
GSL
2
1 2 2
GSL
0.02mol L* pH 5.0 DEAE-
A- 25 GE 1.0 mL
5 mL
1.0 mL GSL
1.0 mL GSL GSL 1.0
mL GSL 1.0 mL 5 mmol
40 p L 1 2

51



GSL 1 2
GSL
1 p.46
GSL 43 43 44
40 41
95
0.5 1 1.5 2 GSL
Table 27 Figure 33
95
176 B Base
88 0.5B 176 B 264 1.5B 352
2 B
GSL
GSL 4MSB-GSL 0.5
B 15 B 2 B
GSL 77.1 66.7
64.5 GSL 05 B
B 15 B 2 B GSL

5.5 7.4 6.1 5.8

GSL 3IM-GSL IM3IM-GSL
0.5B 61.6 41.4 B
49.8 23.8 1.5B
40.6 15.6 2B 29.1 14.1

52



4M3IM-GSL

84.3 3IM-GSL  1M3IM-GSL
729 526  30.5 95
GSL 3IM-GSL 50
75  1M3IM-GSL 20
4AMSB-GSL 80
GSL 3IM-GSL 4M3IM-GSL
0.5 B 6.3 5.7 9.1
17.4  20.2 18.9
Ciska %
GSL GSL 35 4
95
GSL 4MSB-GSL 8
7
GSL 1.5 B
1M3IM-GSL
Cieslik  8°
GSL 3
10 15 GSL
Ciska ¥ GSL
5 5 GSL

53

0.5B

1.5B 2B

4M3IM-GSL

IM3IM-GSL

B

GSL

30



53.8 48.0
100
Hanschen
2 3mg
GSL
GSL
94

GSL

66

GSL

Ciska

GSL

GSL

GSL

94

20 259/

95

54

GSL

10

GSL
Wennberg

GSL

4MSB-GSL

GSL

95

Ciska



GSL
1 10 1 5
2009 6
2.5 kg
20 25g/
300 g 2 300 g 10
500 ¢ 5
2.5 kg 2 3
3L 100
95
3 2
3 1
LC-MS
HPLC 1 2

55



GSL 1 2 3
1 2 2
3 GSL
GSL 1 3 1
GSL GSL
10 5
GSL Table 28
Figure 34 AMSB-GSL 10
10 77.0 5 67.6
GSL
4AM3IM-GSL
GSL 10 5
46.4 35.7 IM3IM-GSL  28.0 28.7
Figure 35
S) 10
95 10 2 20 5
3 50 70 10 25 5
30

97

50 60
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GSL

1 10 100 kg
97
Dekker  “*® GSL
150 g
GSL
1 1
GSL 52 1 2 1 4
33 18 46
Dekker 48
95
GSL
5 10
4
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GSL

2009 8

440x640x760 mm

100

98

420x605%x461 mm

115

500 g

100

58

95

10

GSL

20 259/

FCCP 101G

36,980 kcal/h

10.63 kW

0.2

500



3309 30 230mmx 330mm

3
3 1
95
3 2 3 1
3 1
LC-MS
HPLC 1 2
3
95 GSL Table 29
GSL Figure 36
GSL
GSL
4MSB-GSL
ST 138.7
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SS

VC
ST 149.0 SS 140.3
ST 120.0
1IM3IM-GSL ST
95 ST
20 50 70
SS 27 VC 50
95
GSL ST
115
70 GSL
3
GSL
180

140.0

VC 128.5

152.0

3IM-GSL

4M3IM-GSL

120.0 VC 98.2

161.9 SS 154.9 VC 110.5
Figure 37
30 SS 3 50 VC 5
ST 35
GSL
100 SS ST
98
GSL
ST SS
50
VC
Verkerk — °°
200 kJ GSL

60



175

180 194.4 kJ 200
129.6kJ 340
0 3
GSL
AMT3B-GSL
5

GSL 50 60

60

95

61

540

Song

3IM-GSL
129 kJ 300

74 0

GSL

Verkerk  °°

GSL

GSL
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Table 1. District of production and picking season for the 15 Brassicaceae vegetable
samples investigated .

Vegetables Japanese name District of production  (picking season)

Cabbage Kyabetsu Saitama (Nov. 2008), Chiba (Nov. 2010), Aichi (Feb. 2011)
Chinese cabbage Hakusai Ibaraki (Nov. 2008, Nov. 2010, Feb. 2011)

Turnip rapa and leaf Kabu-ne, Kabu-ha Chiba (Nov. 2008, Nov. 2010)

Komatsuna Komatsuna Tokyo (Oct. 2008), Saitama (Oct. 2010, Feb. 2011)
Qing-geng-cai Chin-gen-sai Ibaraki (Oct. 2008, Oct. 2010), Gunma (Feb. 2011)
Potherb mustard Mizuna Ibaraki (Oct. 2008, Oct. 2010, Feb. 2011)

Broccoli Burokkort Saitama (Nov. 2008, Nov. 2011), Aichi (Feb. 2009)
Cauliflower Karifurawa Aichi (Nov. 2008), Ibaraki (Nov. 2010, Feb. 2011)

Field mustard Nabana Fukushima (Dec. 2008, Dec. 2010), Kagawa (Feb. 2011)
Ta-sal Tasal Ibaraki (Nov. 2008, Feb. 2009, Feb. 2011)

Broccoli sprout Burokkori shinme Chiba (Oct. 2008, Oct. 2010, Feb. 2011)

Japanese radish Daikon Aomori (Oct. 2008, Nov. 2010), Sizuoka (Feb. 2011)
Rocket salad Rukkora Ibaraki (Nov. 2008, Feb. 2009, Feb. 2011)

Watercress Kureson Ibaraki (Oct. 2008), Tochigi (Oct. 2010, Feb. 2011)




Table 2. Response factor of desulfo-glucosinolate.

No. | Desulfo-glucosinolate names Response factors
1 Desulfo-glucoiberin 1.07
2 Desulfo-progoitrin 1.09
3 Desulfo-epi-progoitrin 1.09
4 Desulfo-sinigrin 1.00
5 Desulfo-glucoraphanin 1.07
6 Desulfo-gluconapoleiferin 1.00
7 Desulfo-glucoalyssin 1.07
8 Desulfo-gluconapin 1.11
9 Desulfo-4-hydroxyglucobrassicin 0.28
10 | Desulfo-glucobrassicanapin 1.15
11 | Desulfo-glucotropaeolin 0.95
12 | Desulfo-glucobrassicin 0.29
13 | Desulfo-gluconasturtin 0.95
14 | Desulfo-4-methoxyglucobrassicin 0.25
15 | Desulfo-neoglucobrassicin 0.20
16 | Other desulfo-glucosinolates 1.00

BHREE . FNLAV/L—reAIFALTRA— N B RBEEE DR 2 B R EEEED
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Table 3. Glucosinolates identified in 15 samples of 13 kinds of Brassicaceae vegetables.
Compounds DS-GSL
Class DS-GSL Retention
Glucosinolate side chain Glucosinolate (Trivial name)  [M+H]* time (min.)
1 3-Methylsulfinylpropyl Glucoiberin 344.0838 3.92-3.98
2 (2R)-2-Hydroxy-3-butenyl Progoitrin 310.0960 5.05-5.32
3 2-Propenyl Sinigrin 280.0855 6.88
4 4-Methylsulfinylbutyl Glucoraphanin 358.0994 7.08
S 5-Methylsulfinylpentyl Glucoalyssin 372.1151 17.92-18.05
6  3-Butenyl Gluconapin 294.1011 18.25-18.48
7 6-Methylsulfinylhexyl Glucohesperalin 386.1307 19.95
8  3-Methylthiopropyl Glucoibervirin 328.0889 20.38
Butyl lucocapparisflexuosain
Aliphatic 9 {Isobutyl Elucoconringianin 296.1168 20.48
1-Methylpropyl lucocochlearin
10 4-Pentenyl Glucobrassicanapin 308.1168 21.52-21.62
11 7-Methylsulfinylheptyl Glucoarabidopsithalianin 400.1464 21 55
12 4-Methylthiobutyl Glucoerucin 342.1045 21.95-21.98
13 4-Methylthio-3-butenyl Glucoraphasatin 340.0889 22 45
14 8-Methylsulfinyloctyl Glucohirsutin 414.1620 23.18
15 Dimeric 4-mercaptobutyl — 653.1542 2375
16 5-Methylthiopentyl Glucoberteroin 356.1202 23.95-24.1
17 6-Methylthiohexyl Glucoarabidopthalianin 370.1358 275
18  7-Methylthioheptyl Glucoarabishirsutain 384.1515 28.28
19  4-(B-D-glucopyranosyl disulfanyl) butyl Diglucothiobeinin 522.1137 19.82
Aromatic 20  (2S)-2-Hydroxy-2-phenylethyl Glucobarbarin 360.1117 20.32
21 Phenethyl Gluconasturtiin 344.1168 23.92-24.1
22 4-Hydroxy-3-indolylmethyl 4-Hydroxyglucobrassicin 385.1069 18.98-19.25
Indolyl 23 3-Indolylmethyl Glucobrassicin 369.1120 22 62-22.75
24 4-Methoxy-3-indolylmethyl 4-Methoxyglucobrassicin 399.1226 23.92-24.1
25  1-Methoxy-3-indolylmethyl Neoglucobrassicin 399.1216

25.98-26.08




Table 4. Glucosinolate profiles in the Brassica vegetables harvested in Japan.

pumol-g DW-!
(%)

Vegetables which followed designated vegetables

Designated vegetables™ Others
NO.*U Root crops cormophyte
Cabbage ggg&?;e Tumiprapa  Tumipleaf  Komatsuna  Qing-geng cai (P'\(;Itir;ir:ar)nustard Broccoli Cauliflower  Field mustard Ta-sai Broccoli sprouts
1 7.45+2.82 ND ND ND ND ND ND ND 2.73+3.80 ND ND ND
(33.5) (34.3)
2 0.76+1.03 1.21+041 ND ND ND ND ND 2.22+0.73 ND ND ND ND
(3.4) (5.8) (11.9)
3 3.86+1.99 ND ND ND ND ND ND ND 1.75+0.65 ND ND ND
(17.4) (22.0)
(22.7) (55.9) (60.1)
5 ND 1.16+050 0.60=%0.11 296+1.39  0.89+0.02 0.85+0.56 0.11+0.03 ND ND 2.10%1.73 0.52+0.24 ND
(5.5) (1.9) (10.2) 4.7) (12.3) (1.2) (4.5) (5.6)
6 ND 5.15+3.87 7.66+0.84 9.94+161  5.33%+3.56 3.06+0.69 4.49+2.66 ND ND 23.21+8.06 358+1.71 ND
(24.6) (24.4) (34.3) (28.3) (44.3) (44.1) (49.7) (38.4)
8 ND ND ND ND ND ND ND ND 0.73+0.62 ND ND ND
9.2)
9 ND ND ND ND 0.80+1.14 ND ND ND ND ND ND ND
(4.3)
10 ND 8.96+548 7.74x178 9.91+3.15  10.02%+2.97 1.51+0.82 0.58+0.10 ND ND 18.55+4.59 3.55+0.92 ND
(42.8) (24.7) (34.2) (53.3) (21.9) (5.7) (39.7) (38.1)
12 ND ND 0.95+0.38 ND ND ND ND ND ND ND ND 53.09+26.13
(3.0 (28.7)
16 ND ND 5.20%+1.41 1.57+0.86 ND ND ND ND ND ND ND ND
(16.6) (5.4)
Aliphatics 17.124+294 1648874 22.15+4.06 23.85%2.88 17.03%7.65 5.42%+131 5.17+2.71 12.67+£467 521+3.90 43.85+12.36 7.65+2.85  164.24+10.84
(77.0) (78.7) (70.6) (82.3) (90.5) (78.6) (50.8) (67.8) (65.5) (93.8) (82.1) (88.8)
21 ND 0.73+096 5.64+1.86 2424017 1.30%1.12 0.73%0.22 0.75%0.10 ND ND 1.73%+0.51 1.29+0.46  1.47%+0.05
Aromatic  0.00 0.73£0.96 5.64+1.86 242%017  1.30%112  0.73%0.22 0.75%0.10 0.00 0.00 1.73+0.51 1294046  1.47+0.05
(3.5) (18.0) (8.3) (6.9) (10.6) (7.4) (3.7) (13.8) (0.8)
22 ND ND 2.59+1.09 1.37+0.91 ND ND ND 1.76%1.09 0.31+0.09  0.36%0.06 ND 7.43+ 0.63
(8.3) 4.7) (9.4) (3.9) (0.8) (4.0
23 442+353 1.21+099 0.38%+0.23 0.46+0.32  0.13%+0.08 0.32+0.28 4.02%+0.42 3.40+2.00 1.97+1.12 0.48=+0.21 0.12+0.09  2.08+0.27
(19.9) (5.8) 1.2) (1.6) 0.7) (4.6) (39.5) (18.2) (24.8) (1.0) (1.3) (1.1)
24 0.64+042 2.33+0.89 0.36+0.14 0.39+0.14  0.23+0.13 0.21+0.03 0.18+0.03 0.38+0.18 0.25+0.06  0.22+0.12 0.18+0.06  5.44+0.35
(2.9) (11.1) 1.1) (1.3) 1.2) (3.0) 4.2) (2.0) (3.1) (0.5) (1.9) (2.9)
25 0.05+0.06 0.21%+0.15 0.26+0.14 0.49+0.20 0.13+0.14 0.22+0.12 0.05%0.02 0.47+0.17 0.21+0.06  0.07%0.03 0.08+0.02  4.36+0.39
0.2) (1.0) (0.8) .7 0.7) (3.2) (0.5) (2.5) (2.6) (0.1) (0.9) (2.4)
Indolyls 5.11%#3.90 3.75%2.02 3.59%156 2.71%+145  0.49=0.09 0.75%0.42 4.25+0.46 6.022.01 274%+121  1.15+0.38 0.38+0.16  19.30*1.62
(23.0) (17.9) (11.4) 9.3) (2.6) (10.9) (41.8) (32.2) (34.5) (2.5) (4.1) (10.4)
Total 22234300 20.95%9.26 31.38+4.62 28.99%3.34 18.81%£6.50 6.90+1.75 10.17+2.61 18.69 + 6.05 7.95+4.93  46.73+13.04 9.32+3.25  185.0149.21

*1) 1, 3-Methylsulfinylpropyl GSL; 2, (2R)-2-Hydroxy-3-butenyl GSL; 3, 2-Propenyl GSL; 4, 4-Methylsulfinylbutyl GSL; 5, 5-Methylsulfinylpentyl GSL; 6, 3-Butenyl GSL; 7, 6-Methylsulfinylhexyl GSL; 8, 3-Methylthioethyl GSL; 9, Butyl,

Isobutyl, or 1-Methylpropyl GSL; 10, 4-Pentenyl GSL; 11, 7-Methylsulfinylheptyl GSL; 12, 4-Methylthioethyl GSL; 16, 5-Methylthioetyl GSL; 21, Phenethyl GSL; 22, 4-Hydroxy-3-indolylmethyl GSL; 23, 3-Indolylmethyl GSL; 24, 4-Methoxy-
3-indolylmethyl GSL; 25, 1-Methoxy-3-indolylmethyl GSL.
*2) Vegetables for which a good harvest and high consumption has been anticipated as established in a Japanese government ordinance. Data were represented as mean=S.D. (n=3). ND, not detected.



Table 5. Glucosinolate concentration in broccoli (differences in concentrations within plant parts).

(umol-g DW-1)
Class Glucosinolate (Trivial name) Floret Main stalk Leaf stalk Leaf blade
3-Metylsulfinylpropyl GSL (Glucoiberin) 1.15+0.08 0.83+0.04 0.82%+0.02 1.23+0.00
Aliphatic  (2R)-2-Hydroxy-3-butenyl GSL (Progoitrin) 1.56+0.06 0.80%+0.32 0.44%+0.04 0.73%+0.03
4-Methylsulfinylbutyl GSL (Glucoraphanin) 6.80%+0.49 3.21+0.04 3.25+0.07 6.79%+0.06
Total 9.50%0.62 4.83%+0.39 4.50=%+0.13 8.75%+0.04
3-Indolylmethyl GSL (Glucobressicin) 0.13+0.01 0.294+0.04 0.03%0.05 0.00%=0.00
Indolyl 4-Methoxy-3-indolylmethyl GSL 3.65+0.25 0.52%+0.02 0.87%+0.03 3.66+0.20
(Methoxyglucobrassicin)
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin)  0.70=%0.01 0.27%+0.01 0.42%+0.01 0.74%x0.03
Total 4.47%+0.23 1.09%+0.03 1.31%+0.07 4.40%+0.23
Total 13.97+0.86 5.92+0.36 5.82%0.20 13.15%+0.26

Data were expressed as mean=SD (n=3).



Table 6. Glucosinolate profiles in the Raphanus, Eruca, and Nasturtium vegetables harvested in Japan.

pmol-g DW-1
(%)
Raphanus " Eruca Nasturtium
*1
No. Japanese radish Rocket salad Watercress
4 ND 4.15+1.83 ND
(17.0)
5 ND ND 0.77x0.19
0.9)
7 ND ND 2.96+0.98
(3.4)
8 ND 4.91+4.56 ND
(20.1)
11 ND ND 25.08+5.20
(29.2)
12 ND 9.62+4.64 ND
(39.4)
13 23.45+8.13 ND ND
(99.3)
14 ND ND 4.24+0.37
(4.9)
15 ND 5.16+5.09 ND
(21.1)
17 ND ND 1.400.60
(1.6)
18 ND ND 16.08+7.73
(18.7)
Aliphatics 23.45+8.13 23.85+9.45 50.53+17.09
(99.3) (97.6) (58.8)
19 ND 0.40+0.45 ND
(1.6)
20 ND ND 3.57%+2.33
4.2)
21 ND ND 30.03+8.88
(35.0)
Aromatic 0.00 0.40%0.45 33.61%+9.55
(1.6) (39.1)
23 ND ND 0.89+0.57
0.17%0.07 (10)
24 L=V 0.18+0.04 0.86+0.16
©.7) ©.7) (L0)
Indolyls 0.17+0.07 0.18:0.04 1.75+0.70
©.7) ©.7) 2.0)
Total 23.62+8.19 24.43+9.49 85.88+23.82

*1) 4, 4-Methylsulfinylbutyl GSL; 5, 5-Methylsulfinylpentyl GSL; 7, 6-Methylsulfinylhexyl GSL; 8, 3-Methylthioethyl GSL; 11, 7-Methylsulfinylheptyl
GSL; 12, 4-Methylthioethyl GSL; 13, 4-Methylthio-3-butenyl GSL; 14, 8-Methylsulfinyloctyl GSL; 15, Dimeric-4-mercaptobutyl GSL; 17, 6-
Methylthioethyl GSL; 18, 7-Methylthioethyl GSL; 19, 4-(B-D-glucopyranosyldisulfanyl) butyl GSL; 20, (2S)-2-Hydroxy-2-phenylethyl GSL; 21,
Phenethyl GSL; 23, 3-Indolylmethyl GSL; 24, 4-Methoxy-3-indolmethyl GSL. *2) Vegetables for which a good harvest and high consumption has been
anticipated as established in a Japanese government ordinance. Data were represented as mean +=S.D. (n=3). ND, not detected.



Table 7. Glucosinolate concentration in peeled and unpeeled Japanese radish (differences in concentrations within plant

parts). (umol-g DW)
- peeled unpeeled
Class Glu_cgsmolate
(Trivial name) upper midland bottom upper midland bottom
Aliphatic ~ 4-Methylthio-3-butenyl GSL 892+195 11.80+0.61 67.63+3.46 2387+6.41 3496123  119.93+951
(Glucoraphasatin)
Indolyl ~ Methoxy-3-indolylmethyl GSL 0 90+0.17  0.31£0.03  0.79+0.08 1434032  2.37+0.53 2.53+0.16
(Methoxyglucobrassicin)
Total 9.82+2.00 12.11*+0.64 68.42%+3.44 25.3+6.72 37.33%0.86 122.46+9.52

Data were expressed as mean=SD (n=3).



Table 8. Sample dimension and cold storage time after cutting.

Brassicaceae cutting size cutting time cold storage
Vegetables g (min.) time (min.)
_____ unprocessed T __________
59X5cm
Cabbage 4% 1cm 10
julienne (4 cm X 1 mm)
unprocessed —
Watercress 0 T T TTTTTToTTTTTTTooommTomoommommoomoTT oo
4 cm long
1 cm long 10
unprocessed — 0, 30, 60, 120,
Potherb mustard -- “Zl_c_n-w-l (-)r_W;J ------------------------------- 180
Mizuna
( ) 1 cm long 10
. unprocessed —
Broccoli 0 mrmmmmmTm e Eemeememeememeeeeeoeooeooooe
Florets

finely-chopped (mechanically) 10

unprocessed —

Japanese radish (peeled) =~~~ quarter (2 cm slices) T

julienne (5 cm x 1 mm) 10
grated (mechanically)




Table 9. Glucosinolates identified in unprocessed Brassicaceae vegetables. (umol-g DW-)
Potherb
Sample Cabbage Watercress mustard Broccoli Japanese
(Mizuna) radish
Place of production Gunma Ibaraki Ibaraki Nagano Hokkaido
Glucosinolate (Trivial name)™_(Production year and picking month)  (2011.9) (2011.11)  (2011.9) (2011.9) (2012.7)
(2R)-2-Hydroxy-3-butenyl GSL (Progoitrin) ND ND ND 0.66=% 0.00 ND
2-Propenyl GSL (Sinigrin) 3.11+0.12 ND ND ND ND
3-Metylsulfinylpropyl GSL (Glucoiberin) 6.0920.99 ND ND ND ND
4-Methylsulfinylbutyl GSL (Glucoraphanin) 1.5140.30 ND ND 9.06 £+ 0.37 ND
5-Methylsulfinylpentyl GSL (Glucoalyssin) ND 1.05+0.80 0.34%+0.09 ND ND
6-Methylsulfinylhexyl GSL (Glucohesperin) ND 12.09+1.59 ND ND ND
Aliphatic 7-Methylsulfinylheptyl GSL (Glucoibarin) ND 16.77+0.45 ND ND ND
GSL 8-Methylsulfinyloctyl GSL (Glucohirsutin) ND 2.59+0.07 ND ND ND
6-Methylthiohexyl GSL (Glucoarabidopthalianin) ND 0.62+0.04 ND ND ND
7-Methylthioheptyl GSL (Glucoarabishirsutain) ND 6.46+0.24 ND ND ND
4-Methylthio-3-butenyl GSL (Glucoraphasatin) ND ND ND ND 39.76+11.94
3-Butenyl GSL (Gluconapin) ND ND 9.22+2.03 ND ND
4-Pentenyl GSL (Glucobrassicanapin) ND ND 0.70+0.13 ND ND
Total 10.71£1.30 39.58%+3.22 10.26*2.25 9.72x£050 39.76+11.94
Aromatic Phenethyl GSL (Gluconasturtiin) ND 21.59+0.25 1.63%+0.26 ND ND
GSL (2S)-2-Hydroxy-2-phenylethyl GSL (Glucobarbarin) ND 0.73+0.03 ND ND ND
Total ND 22.32%+0.25 1.63%0.26 ND ND
4-Hydroxy-3-indolylmethyl GSL (4-Hydroxyglucobrassicin) ND ND ND 0.51+0.00 ND
Indolyl  3-Indolylmethyl GSL (Glucobrassicin) 506+1.25  2.13+0.23 0.89+0.18 5.70% 0.03 ND
GSL 4-Methoxy-3-indolylmethyl GSL (4-Methoxyglucobrassicin) 0.79+0.11  1.22+0.13 080+014 1.70% 0.12 1.81+0.45
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 0.08 £+0.01 ND 0.62+0.13 11.42+0.59 ND
Total 5.03+1.18 3.35+0.36 2.31+0.44 19.33%0.69 1.81+0.45
Total GSL 16.64£2.43 65.25+3.84 14.20+295 29.05%x1.44 4156+12.28

Data were expressed as mean=+SD (n=3).



Table 10. Glucosinolate concentration in cabbage (5 X 5 c¢m) stored at 5°C for up to 180 min.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
3-Metylsulfinylpropyl GSL (Glucoiberin) 5.93+0.05 6.02+0.45 6.21+0.25 6.79 = 0.30 6.11+0.20 6.56+ 0.06
Aliphatic 2-Propenyl GSL (Sinigrin) 3.01+0.07 2.60%0.38 3.20%0.30 2.65+0.14 2.18+0.04 2.82+ 0.36
4-Methylsulfinylbutyl GSL (Glucoraphanin) 1.37+0.03 1.32%0.11 1.49+0.08 1.53 = 0.05 1.37+0.04 1.70+ 0.02
Total 10.31+0.09 9.94+40.88 10.90+£0.62 10.97£0.27 9.65%0.19 11.08+0.39
3-Indolylmethyl GSL (Glucobressicin) 431+0.06 4.87%0.46 5.30%0.07 4.87 = 0.26 4,90 £0.10 5.41+0.34
Indolyl ~ 4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) 0.80%+0.02  0.92+0.14 0.90%0.10 0.83 = 0.03 0.85 +=0.05 0.87%0.06
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 0.10+0.00 0.12+0.01 0.17%0.04 0.09 + 0.02 0.10 +=0.02 0.09%0.00
Total 521+0.06 5.91+0.58 6.37+0.17# 5.79%0.29 5.85+0.12 6.38+0.39
Total 1552+0.06 15.85+141  17.27%+0.63 16.77 £ 0.19 15514029 17.46=%0.12

Data were expressed as mean==SD (n=3).
# . Significant difference were observed versus control in indolyl GSL content, by Friedman’s test (p<0.05).



Table 11. Glucosinolate concentration in cabbage (4 x 1 cm) stored at 5°C for up to 180 min.

(umol-g DW1)

Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
- 3-Metylsulfinylpropyl GSL (Glucoiberin) 7.28+0.38 7.02+0.28 7.360.36 8.00%+0.11 7.89+0.38  8.49+0.40
Aliphatic  2-Propenyl GSL (Sinigrin) 3.17%0.15 2.06+0.14 2.81%0.16 2.70£0.62 2.53+0.07 2.83*0.16
4-Methylsulfinylbutyl GSL (Glucoraphanin) 1.89+0.08 1.97+0.13 1.92+0.10 2.13+0.02 2.20=0.06 2.48%+0.05
Total 12.35+0.37 11.05+0.46* 12.10+0.60 12.83+0.51 12.61+0.41 13.80+0.34*
3-Indolylmethyl GSL (Glucobressicin) 6.65+0.69 6.67+0.66 6.06+0.15 7.50%0.54 6.53+0.78 6.81+0.87
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) ~ 0.68=0.08 0.66+0.03 0.66=+0.05 0.71%0.08 0.69+0.04 0.80%0.07
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 0.07%0.01 0.08%+0.02 0.06=%0.00 0.08%+0.02 0.07£0.02  0.09%+0.00
Total 7.40£0.77 7.41%0.63 6.78+0.14 8.29+0.60 7.29+0.82 7.71+0.93
Total 19.74+1.14  18.46%+0.89  18.87+0.66 21.11+0.74 19.91+1.22 21.50%+0.83

Data were expressed as mean==SD (n=3).

*: Significant difference were observed versus control in aliphatic GSL content, by Dunnett’s test (p<0.05).



Table 12. Glucosinolate concentration in cabbage (4 cm X 1 mm) stored at 5°C for up to 180 min.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
3-Metylsulfinylpropyl GSL (Glucoiberin) 5.07£0.24 5.76£0.14 4.95+0.26 4.95+0.18 439+0.09 5.00 =0.31
Aliphatic 2-Propenyl GSL (Sinigrin) 3164010  234+012  250+1.02 2414022  113+021 1.82+0.19
4-Methylsulfinylbutyl GSL (Glucoraphanin) 1.26+0.05 1.38+0.02 1.05%0.06 1.10%0.03 1.00%+0.03  1.14=+0.07
Total 9.48+0.30 9.48+0.23 8.50+1.34 8.45+0.43 6.52*+0.32* 7.96=*0.57
3-Indolylmethyl GSL (Glucobressicin) 4.7940.20 4.40£0.91 3.73x0.48 4.31+0.18 3.82+0.58 3.08+0.31
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin)  0.96+0.03 0.95%+0.09 0.74%0.08 0.75+0.06 0.71%£0.07  0.65+0.09
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 0.08+0.01 0.04%0.03 0.04+0.04 0.09%+0.01 0.08+0.02  0.05%0.05
Total 5.83%+0.18 5.40%0.98 4.52+0.57% 5.15%0.22 461060 3.78%0.42%
Total 1531+ 027 14.88+0.098  13.02+1.83 13.60%£057 11.12 + 044 11.74 + 0.57

Data were expressed as mean==SD (n=3).

*: Significant difference were observed versus control in aliphatic GSL content, by Dunnett’s test (p<0.05).

#: Significant difference were observed versus control in indolyl GSL content, by Dunnett’s test (p<0.05).



Table 13. Glucosinolate concentration in watercress (4 cm long) stored at 5°C for up to 180 min.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
5-Metylsulfinylpentyl GSL (Glucoialyssin) 1.31+0.98 0.41+0.02 0.60+0.02 0.54=+0.04 0.47+0.15 0.44%0.10
Aliphatic 6-Methylsulfinylhexyl GSL (Glucohesperalin) 15.15+1.81 13.97+0.30 14.86+0.93 14.75+0.81 12.53+4.35 13.95*1.77
7-Methylsulfinylheptyl GSL (Glucoibarin) 21.03%0.76 21.70+=0.58 19.74+0.47 20.34+1.17 16.74+5.66 19.45%+0.62
8-Methylsulfinyloctyl GSL (Glucohirsutin) 3.24+0.15  3.13+0.09  2.94%0.10 3.13+0.18  2.47+0.85 2.72+0.08
6-Methylthioethyl GSL (Glucoarabidopthalianin) 0.77%+0.06 0.79+0.03 0.86+0.08 0.70=£0.09 0.62+0.27  7.90%0.03
7-Methylthioethyl GSL (Glucoarabishirsutain) 8.10+0.45 7.89+0.38 8.47+0.16 7.63+0.53 6.29+1.92 8.41%+0.13
Total 49.59+3.65 47.90%1.09 47.47x1.40 47.08+1.84 39.12#*13.18 45.76%2.30
(2S)-2-Hydroxy-2-phenlethyl GSL (Glucobarbarin) 0.91+0.05 1.01+0.02 0.89+0.01 0.53 =0.46 0.72+0.23  0.95%0.02
Alomatic  phenethyl GSL (Gluconasturtiin) 27.07%£0.95 26.77£0.64 24.72+0.43 25.09+1.17 21.27+7.22 26.71+0.88
Total 27.98*+0.99 27.78%0.65 25.61+0.44 25.62+1.02 21.99+7.45 27.66%0.90
3-Indolylmethyl GSL (Glucobressicin) 2.68+0.33 2.47+0.06 2.25+0.07 2.12+0.33 1.97+0.73  2.50=%0.22
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) 1.54£0.18 1.76%0.03 1.81+0.05 1.67%+0.24 1.41+047 1.81%+0.14
Total 4.21+0.51 4.23%0.09 4.07%£0.12 3.79%0.57 3.37%x1.21 4.30%0.35
Total 81.78+3.82 79.91+1.67 77.15%1.43 76.50%+3.40 64.49%21.82 77.72%2.22

Data were expressed as mean=£=SD (n=3).



Table 14. Glucosinolate concentration in watercress (1 cm long) stored at 5°C for up to 180 min.

(umol-g DW)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
5-Metylsulfinylpentyl GSL (Glucoialyssin) 1.31+0.98 0.32+0.01 0.38+ 0.01 0.36£0.06 0.22+0.19 0.41£0.02
Aliphatic 6-Methylsulfinylhexyl GSL (Glucohesperalin) 15.15+1.81 11.75%+0.43 8.62%+7.47 14.41%+0.79 15.98+2.14 16.07+0.96
7-Methylsulfinylheptyl GSL (Glucoibarin) 21.03%=0.76 17.46+0.68  20.03+0.86 17.81+£0.43  1546+0.81 17.97£1.05
8-Methylsulfinyloctyl GSL (Glucohirsutin) 3.24%0.15 2.60£0.12 2.92%0.10 2.71£0.07 2.49%0.14 2.59+0.14
6-Methylthioethyl GSL (Glucoarabidopthalianin) 0.77%0.06 0.57%+0.02 0.68+0.07 0.59%+0.01 0.60%0.12 0.81%+0.07
7-Methylthioethyl GSL (Glucoarabishirsutain) 8.10%0.45 6.59+0.30 6.89+0.37 6.41£0.10 6.22+0.30 7.15£0.12
Total 49.59£3.65 39.31£1.51* 39.51+6.68* 42.29x181 40.95%£2.85* 45.00%2.04
(2S)-2-Hydroxy-2-phenlethyl GSL (Glucobarbarin) 0.91+0.05 0.80+0.03  0.83+0.03  098+0.01  0.96 +0.06  0.80 +0.05
Alomatic Phenethyl GSL (Gluconasturtiin) 27.07+£0.95  23.76+149 22.35+101 22.36+023 2351+130 23.90+0.92
Total 27.984+0.99  2457+151¢ 23.19+1.04¢ 2334024 24.47+136¢ 24.71+0.96¢
3-Indolylmethyl GSL (Glucobressicin) 2.68+0.33 2.21%£0.15 1.98£0.19 2.08+£0.24 2.67%0.28 2.47£0.29
Indolyl  4-Methoxyindolyl-3-methyl GSL (Methoxyglucobrassicin) 1.54+0.18 1.48%0.06 1.40=%0.11 1.65%0.12 1.96 +£0.14 1.77%+0.10
Total 4.21£0.51 3.69+0.21 3.38£0.30 3.73+£0.35 4.63£0.42 4.24%£0.39
Total 81.78+3.82 67.55+3.03 66.08+£5.88 69.36k1.94 70.06*£4.46  73.95£3.23

Data were expressed as mean=SD (n=3).
* 1 Significant differences were observed versus control in aliphatic GSL content, by Dunnett’s test (p<0.05).
9. Significant differences were observed versus control in aromatic GSL content, by Dunnett’s test (p<0.05).



Table 15. Glucosinolate concentration in potherb mustard (mizuna) (4 cm long) stored at 5°C for up to 180 min.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
5-Metylsulfinylpentyl GSL (Glucoialyssin) 0.34+0.09 0.39+0.02 0.00+0.00 0.08+0.14 0.27+0.04 0.07+0.12
Aliphatic 3-Butenyl GSL (Gluconapin) 9.22+2.03 8.20+0.60 5.56+0.92 4.99+0.69 6.240.94 4.53+0.18
4-Pentenyl GSL (Glucobrassicanapin) 0.70+0.13 0.57+0.03 0.41+0.07 0.27+0.01 0.43+0.08 0.25+0.03
Total 10.26%+2.25 9.16+0.64 5.97%0.99 5.34+0.84 6.95+1.06 4.85%+0.32
Alomatic Phenethyl GSL (Gluconasturtiin) 1.63+0.26 1.05+0.10 1.01+0.17 1.07£0.12 0.92+0.17 0.72+0.02¢
3-Indolylmethyl GSL (Glucobressicin) 0.89+0.18 0.86+0.13 0.71%0.13 0.55%0.02 0.50=%0.15 0.42+0.06
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) 0.80%+0.14 0.65+0.08 0.74%0.15 0.60+=0.03 0.52+0.14 0.44+0.07
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 0.62+0.13 0.87+0.03 0.88+0.18 0.64+0.07 0.28+0.07 0.36+0.02
Total 2.31+0.44 2.38%+0.24 2.33+0.44 1.79+0.11 1.30+0.36%  1.22+0.15%
Total 14.20+2.95 12.60%0.90 9.30%1.60 8.20%+1.07 9.17+£1.58 6.79%0.41

Data were expressed as mean=SD (n=3).

9. Significant differences were observed versus control in aromatic GSL content, by Friedman’s test (p<0.05).
# . Significant differences were observed versus control in indolyl GSL content, by Dunnett’s test (p<0.05).



Table 16. Glucosinolate concentration in potherb mustard (mizuna) (1 cm long) stored at 5°C for up to 180 min.

(umol-g DW1)

Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
5-Metylsulfinylpentyl GSL (Glucoialyssin) 0.34+0.09 0.43+0.03 0.00+0.00 0.00+=0.00 0.16+0.15 0.14=+0.12
Aliphatic 3-Butenyl GSL (Gluconapin) 9.22+2.03 5.13+0.33 3.67%+0.23 3.97%0.40 529+0.18 4.37%0.11
4-Pentenyl GSL (Glucobrassicanapin) 0.70+0.13 0.32+0.02 0.29+0.05 0.28+0.03 0.43+0.01 0.30*0.01
Total 10.26%+2.25 5.88%+0.38 3.96+0.27* 4.25%+0.43 5.88+0.16 4.80%0.20
Alomatic Phenethyl GSL (Gluconasturtiin) 1.63+0.26 1.14+0.04 0.97+0.07 0.88%0.05 1.08+0.06 0.81%+0.02¢
3-Indolylmethyl GSL (Glucobressicin) 0.89+0.18 0.82+0.02 0.40=%0.05 0.52%0.06 0.82+0.04  0.44%0.02
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) 0.80%+0.14 0.78+0.03 0.63+0.06 0.56+0.07 0.61+0.02 0.50%*0.02
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 0.62+0.13 0.51+0.03 0.38+0.02 0.33+0.07 0.53+0.04  0.28%+0.02
Total 2.31+0.44 2.11+0.07 1.41+0.13 1.41+0.17 1.97+0.03 1.22+0.05%
Total 14.20%+2.95 9.13+0.48 6.34+0.47 6.55+0.54 8.93+0.16 6.83+0.15

Data were expressed as mean=SD (n=3).

* . Significant differences were observed versus control in aliphatic GSL content, by Friedman’s test (p<0.05).
9 Significant differences were observed versus control in aromatic GSL content, by Friedman’s test (p<0.05).
#: Significant differences were observed versus control in indolyl GSL content, by Friedman’s test (p<0.05).



Table 17. Glucosinolate concentration in broccoli (florets) stored at 5°C for up to 180 min.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
(2R)-2-Hydroxy-3-butenyl GSL (Progoitrin) 0.66+0.00 0.66+0.00 0.85+0.10 0.51%0.16 0.53%+0.03 0.53%0.04
Aliphatic  4-Methylsulfinylbutyl GSL (Glucoraphanin) 9.06+0.37 8.87+0.33 8.36+0.85 9.22+0.28 8.84+0.13 9.00%0.19
Total 9.50%0.75 9.09%0.69 8.93+1.34 9.73%+0.35 9.37%0.14 9.53%+0.21
4-Hydroxy-3-indolylmethyl GSL (4-Hydroxyglucobrassicin) 0.51=+0.00 0.47+0.06 0.51+0.02 0.51+0.11 0.49+0.05 0.69+0.11
Indolyl  3-Indolylmethyl GSL (Glucobressicin) 5.70%+0.03 5.51+0.28 5.59+0.61 6.33%=0.22 6.04%0.28 6.66+0.36
4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin)  1.70%0.12 1.60+0.14 1.80+0.29 2.22+0.20 2.01+0.14 1.95+0.10
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 11.42+059  11.16+051  12.13+153  14.48%+0.96 11.26*+0.24  12.65=%+0.55
Total 19.33+0.69 18.73*0.76  20.03*241  2354*+1.31  19.81+£0.48 21.95%0.83
Total 28.83*+144  27.82x144  2896%3.73 3327*x1.26 29.18%0.37 31.48=%+ 0.69

Data were expressed as mean=+SD (n=3).



Table 18. Glucosinolate concentration in broccoli (finely-chopped) stored at 5°C for up to 180 min.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
(2R)-2-Hydroxy-3-butenyl GSL (Progoitrin) 5.79+0.94 2.96+0.74 2.23+0.24 1.49+0.40 1.79+£0.29  1.57%+0.29
Aliphatic  4-Methylsulfinylbutyl GSL (Glucoraphanin) 7.93+1.59 4.30+0.79 3.49+0.31 2.69%0.77 3.05%+0.37 3.00£0.27
Total 13.72+248  7.26x1.52*  572%0.52* 4.18+1.16* 484+0.65 4.75+0.67*
4-Hydroxy-3-indolylmethyl GSL (4-Hydroxyglucobrassicin) 0.29+0.14 0.04+0.07 0.03+0.03 0.02+0.04 0.03+0.06  0.03%+0.06
Indolyl  3-Indolylmethyl GSL (Glucobressicin) 5.17+0.75 3.00%0.58 2.42+0.30 1.83+0.52 2.08%=0.21 2.07%0.20
4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) ~ 1.42+0.23 0.55+0.10 0.54+0.14 0.52+0.18 0.65+0.33 0.60+0.35
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 2.66+0.64 1.37%+0.23 1.09+0.14 0.82+0.18 0.94+0.11 0.93%0.11
Total 9.53+1.19 4.96+0.90*  4.08%+0.58% 3.19+0.67#  3.71*0.57% 3.63*+0.27#
Total 23.25+3.63  12.22+2.37 9.80%£1.09 7.37x1.78 8.54%+0.99 8.38%0.90

Data were expressed as mean=SD (n=3).
* : Significant differences were observed versus control in aliphatic GSL content, by Dunnett’s test (p<0.05).
#: Significant difference were observed versus control in indolyl GSL content, by Dunnett’s test (p<0.05).



Table 19. Glucosinolate concentration in Japanese radish [quarter (2 cm slices)] stored at 5°C for up to 180 min.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
Aliphatic  4-Methylthio-3-butenyl GSL (Glucoraphasatin) 39.76+11.95 36.13+9.20 34.96*+7.93 93.68+21.05% 51.54%1537 31.13%+0.26

Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin)  1.81+0.45 1.00+0.14 1.18+0.38 1.77+0.43

1.15+£0.27 1.03%=0.14

Total 41.56%£12.28 37.12%9.10 36.14%8.02 95.45+21.00

52.69+15.38 32.16%0.29

Data were expressed as mean=SD (n=3).
#: Significant differences were observed versus control in 4-methylthio-3-butenyl GSL content, by Dunnett’s test (p<0.05).



Table 20. Glucosinolate concentration in Japanese radish (5 cm X 1 mm) stored at 5°C for up to 180 min.

(umol-g DW)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
Aliphatic  4-Methylthio-3-butenyl GSL (Glucoraphasatin) 39.76£11.95 25.32%0.45 28.24+1.71 32.63%0.87 26.43+£1.95 29.21+0.78
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) 1.81+0.45 0.18+0.01 0.19+0.02 0.33+0.31 0.16+0.02 0.17%0.03
Total 41.56=£12.28 25.50%0.45 28.43x+1.73 32.96=%+0.62 26.59+1.96 29.37%£0.80

Data were expressed as mean==SD (n=3).



Table 21. Glucosinolate concentration in Japanese radish (grated) stored at 5°C for up to 180 min.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control 0 min. 30 min. 60 min. 120 min. 180 min.
Aliphatic - 4-Methylthio-3-butenyl GSL (Glucoraphasatin) 39.76+11.95  3.78+0.73* 2.45+0.49% 511+0.68%  4.29+0.91¢% 8.13+4.48%
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) 1.81+0.45 0.10+0.01 0.08%+0.04 0.12+0.04 0.10+0.01 0.13%+0.10
Total 41.56+12.28  3.88%+0.72 2.54+0.47 523%+0.72 438+091 8.26+451

Data were expressed as mean==SD (n=3).
#: Significant differences were observed versus control in 4-methylthio-3-butenyl GSL content, by Dunnett’s test (p<0.05).



Table 22. Sample dimension and cold storage time after cutting.

Brassicaceae cutting size cutting time cold storage
Vegetables g (min.) time (min.)
ceeoo_...Unprocessed ______________ e
(peeled or unpeeled) quarter (5 mm slices) 10 0, 30, 60, 120,
quarter (1 cm slices) 180

quarter (2 cm slices)
quarter (3 cm slices)




stored at 5°C for up to 180 min.

Table 23. Glucosinolate concentration in unpeeled Japanese radish cut into pieces with different thickness

(wmol-g DWT)
Class Aliphatic Indolyl
Glucosinolate 4-Methylthio-3-butenyl GSL  4-Methoxy-3-indolylmethyl GSL Total
(Trivial name) (Glucoraphasatin) (Methoxyglucobrassicin)
Control 58.85+4.12 0.27£0.03 59.12+4.15
Storage 0 min. 51.64+1.65 0.27£0.02 51.91+1.66
Quarter 30 min. 58.32+1.53 0.24+0.01 58.56+1.54
(2.5 mm slices) 60 min. 61.68+1.15 0.25+0.02 61.93+1.13
120 min. 62.77+1.50 0.25+0.01 63.02+1.49
180 min. 61.84+1.58 0.26+0.01 62.09+1.59
Control 58.85+4.12 0.27%0.03 59.12+4.15
Storage 0 min. 65.81+2.79 0.28%+0.01 66.09+2.79
Quarter 30 m!n. 75.85+4.28* 0.25%+0.01 76.09+4.29
(5 mm slices) 60 min. 76.56+4.66* 0.29+0.01 76.85+4.64
120 min. 67.35+1.62* 0.27+0.00 67.63+1.62
180 min. 68.46+2.06* 0.26+0.00 68.72+2.06
Control 58.85+4.12 0.27%0.03 59.12+4.15
Storage 0 min. 67.43+4.83* 0.32+0.03 67.75%x4.85
Quarter 30 min. 66.06+=5.01* 0.31%0.00 66.37+5.01
(1 cm slices) 60 min. 71.73+2.58* 0.31+0.01 72.04%x 2.60
120 min. 78.39+1.76* 0.25%+0.01 78.64+1.76
180 min. 82.10+2.90* 0.29+0.01 82.38+2.90
Control 58.85+4.12 0.27%0.03 59.12+4.15
Storage 0 min. 63.97+£2.82 0.23%+0.02 64.20+2.83
Quarter 30 min. 72.89+6.12* 0.24+0.02 73.14+6.13
(2 cm slices) 60 min. 81.00+£0.29* 0.24+0.01 81.24+0.29
120 min. 73.02+4.46% 0.25+0.01 73.27x£4.47
180 min. 86.29+3.20* 0.25+0.01 86.54+3.20
Control 58.85+4.12 0.27%0.03 59.12+4.15
Storage 0 min. 73.17£2.64* 0.26%+0.01 73.43+2.65
30 min. 77.95+0.69* 0.26+0.00 78.21+0.69
Quarter 60 min. 75.84+2.68* 0.27%+0.01 76.12+2.68
(3 cm slices) 120 min. 83.74+3.55* 0.27+0.01 84.01£3.55
180 min. 76.64+1.85* 0.28+0.01 76.92+1.85

Data were expressed as mean=SD (n=3). * : Significant differences were observed versus control in 4-methylthio-3-butenyl GSL content, by
Dunnett’s test (p<0.05).



stored at 5°C for up to 180 min.

Table 24. Glucosinolate concentration in peeled Japanese radish cut into pieces with different thickness

(umol =g DW-1)
Class Aliphatic Indolyl
Glucosinolate 4-Methylthio-3-butenyl GSL  4-Methoxy-3-indolylmethyl GSL Total
(Trivial name) (Glucoraphasatin) (Methoxyglucobrassicin)
Control 66.82+2.30 0.93+0.16 67.75+2.43
Storage 0 min. 17.89+0.52* 0.31%+0.02 18.20+0.53
Quarter _ 30 min. 22 61+ 0.49% 0.38%0.00 23.00+0.50
(2.5 mm slices) 60 min. 27 76+3.73* 0.43+0.04 28.18+3.77
120 min. 25.48+2 25% 0.37x0.03 25.85+2.28
180 min. 27 .48+0.95% 0.35%+0.02 27.82+0.97
Control 66.82+2.30 0.93£0.16 67.75+2.43
Storage 0 min. 65.534+3.22 1.17%0.11 66.69+3.28
Quarter 30 min. 70.11+5.27 0.86+0.15 70.97+5.28
(5 mm slices) 60 min. 66.41+1.53 0.76x0.06 67.16%1.56
120 min. 68.90+3.65 0.69£0.05 69.59=+3.60
180 min. 65.85+1.80 0.69£0.02 66.54%+1.80
Control 66.82+2.30 0.93+0.16 67.75+2.43
Storage 0 min. 67.96+2.15 0.70£0.03 68.66+£2.12
Quarter 30 min. 66.55+1.65 0.66£0.09 67.20x1.74
(1 cm slices) 60 min. 62.69-1.82 0.61+0.05 63.29+1.86
120 min. 71.83+7.63 0.81+0.10 72.64+7.66
180 min. 68.93+3.14 0.58+0.01 69.52+3.13
Control 66.82+2.30 0.93+0.16 67.75+2.43
Storage 0 min. 78.34+851 1.37%£0.43 79.71+8.93
Quarter 30 m!n. 82.86+2.95 1.30%+0.03 84.17+2.97
(2 cm slices) 60 min. 95.81+16.03 1.53+0.20 97.34+16.22
120 min. 109.65+21.03* 1.77%+0.65 111.42+21.68
180 min. 66.65+4.27 1.08+0.03 67.73%4.30
Control 66.82+2.30 0.93+0.16 67.75+2.43
Storage 0 min. 56.93+10.46 0.76x0.04 57.69%£10.43
Ouarter 30 m!n. 57.13+6.39 0.90+0.11 58.03%6.50
(3 om slices) 60 min. 56.67+5.83 0.65+0.08 57.32+5.82
120 min. 58.54+9.12 0.66+0.09 59.20%+9.21
180 min. 56.60+2.00 0.55*0.06 57.15%+1.96

Data were expressed as mean=SD (n=3). *: Significant differences were observed versus control in 4-methylthio-3-butenyl GSL content, by Dunnett’s test (p<0.05).
#: Significant differences were observed versus control in 4-methylthio-3-butenyl GSL content, by Friedman’s test (p<0.05).



Table 25. Glucosinolate concentration in watercress heated for 30 minutes at different heating temperatures.

(wmol-g DW1)
Class Glucosinolate Control 30C 40°C 50C 60°C 70°C 80°C 90°C
(Trivial name)
5-Metylsulfinylpentyl GSL 0.23%+0.07  0.22%+0.05 0.24+0.09 0.01+0.02 0.19+0.04 0.36*+0.02 0.38%+0.05 0.30=%0.03
(Glucoialyssin)
6-Methylsulfinylhexyl GSL 10.79%£1.77 11.49+140 10.78%x1.64 0.58*+0.15 231%x131 7.57%x030 8.90%0.39 10.34%+1.38
(Glucohesperalin)
7-Methylsulfinylheptyl GSL 13.66%£2.55 13.94x154  12.20%x1.56 0.90%+0.23 4.93%£2.78 11.34%0.53 13.32%1.23 12.81+0.85
(Glucoibarin)
Aliphatic  8-Methylsulfinyloctyl GSL 0.13+0.01  0.12%+0.00 0.13+0.01 0.12+0.03 0.20+0.03  0.19+0.01  0.20%=0.03 0.16=+0.03
(Glucohirsutin)
6-Methylthioethyl GSL 0.38+0.05  0.49%0.02 0.49+0.06 0.03*+0.04 0.06+0.02 0.13+0.01 0.13+0.01 0.13%0.01
(Glucoarabidopthalianin)
7-Methylthioethyl GSL 557+0.15 6.03%0.65 6.10+0.73  0.60*£0.40 1.42+0.68 2.87+0.20 3.05*+0.35 3.03*0.45
(Glucoarabishirsutain)
Total 30.77+£4.38 32.29%355  29.93%+4.01 224%+0.76 9.12+486 22.46=%+0.77 25.99*1.65 26.76%£1.93
(2S)-2-Hydroxy-2-phenlethyl GSL  0.66%+0.11 ~ 0.71%0.07 0.66+0.13  0.01%+0.02 0.10+=0.06 0.44=+0.02 0.53%+0.01 0.64=%0.07
(Glucobarbarin)
Alomatic  phenethyl GSL 18.91+2.81 21.07%1.82 18.59+199 0.70%£0.29  3.69+2.34 13.34*+0.68 16.15+0.98 15.83+1.00
(Gluconasturtiin)
Total 19574291 21.78*188  19.25*+211 071031 3.78%£240 13.78%+0.70 16.68*+0.98 16.47+0.99
3-Indolylmethyl GSL 1.77+041 1.96=+0.49 1.72+0.13  0.08+0.02 0.28+0.16 0.94%+0.14 1.15+0.10 1.11+0.16
(Glucobressicin)
Indolyl  4-Methoxy-3-indolylmethyl GSL ~ 1.37£0.04  1.40+0.16 155+0.12 0.68+0.10 0.90%+0.20 1.02+0.04 1.13+0.10 0.89+0.20
(Methoxyglucobrassicin)
Total 3.14+041 3.36*0.64 3.26+0.25 0.76%£0.12 1.18+0.36 1.96%*0.16 2.28%0.19 2.00%*=0.34
Total 53.5+7.46 57.44%6.03 524%*6.24 371%£1.19 14.09%7.60 38.19+158 44.95+2.70 45.23+2.74

Data were expressed as mean=SD (n=3).



Table 26. Glucosinolate concentration in broccoli (florets) heated for 30 minutes at different heating temperatures.

(wmol-g DW1)
Class Glucosinolate Control 30C 40°C 50C 60°C 70C 80°C 90°C 99°C
(Trivial name)
3-Methylsulfinylpropyl GSL 1.25+0.08 1.01+0.21 1.20%+0.08 0.73%=0.19 0.00+0.00 0.68+0.07 0.86*+0.22 0.83+0.07 0.99+0.23
(Glucoiberin)
Aliphatic (2R)-2-Hydroxy-3-butenyl GSL  1.40+0.24  1.10+0.24 1.21+0.20 0.68%=0.16 0.00+0.00 0.43+0.05 0.66+0.16 0.71+0.16 0.95%+0.20
(Progoitrin)
4-Methylsulfinylbutyl GSL 7.80%+056 6.02+0.91 6.97+0.37 4.84%+0.76 1.75%+0.40 458%+051 524+142 473+0.41 5.31+1.06
(Glucoraphanin)
Total 10.45+0.86 8.13*1.29 9.37*+0.64 6.25+1.07 1.75+0.40 5.68+0.62 6.76+1.76 6.27%+0.60 7.25*+1.44
3-Indolylmethyl GSL 4.08+0.19 3.85*+0.32 4.09+0.17 3.32+0.68 0.67%+0.12 0.08+0.05 0.12+0.01 0.12+0.01 0.14+0.03
(Glucobressicin)
Indolyl  4-Methoxy-3-indolylmethyl GSL 0.84+0.02  0.77+0.06 0.80%*0.03 0.77%=0.07 0.51+0.02 1.98+0.26 2.69+0.42 2.53+0.41 1.90%+0.05
(Methoxyglucobrassicin)
1-Methoxy-3-indolylmethyl GSL 2.43+0.07 1.62+0.48 1.95+0.30 1.67+0.37 0.19%0.13 0.57%+0.06 0.55*+0.04 0.46=+0.08 0.36%+0.03
(Neoglucobrassicin)
Total 735024 6.24+0.81 6.84%*0.36 5.76*+1.10 1.37%0.22 2.63*+0.29 3.36*x0.47 3.11+0.48 2.39%+0.07
Total 17.80*+0.85 14.38+1.92 16.22+0.89 12.01+1.58 3.12+0.33 8.31+0.63 10.12*+1.93 9.38+1.02 9.63*+1.47

Data were expressed as mean=+SD (n=3).



Table 27. Glucosinolate concentration in cooked broccoli and cooked water, boiled for four different durations.

(umol-250 gt of fresh or boiled broccoli when we cooked fresh broccoli)

Class Glucosinolate (Trivial name) Control 88 sec. [0.5B] 176 sec. [B] 264 sec. [1.5B] 352 sec. [2B]
(2S)-2-Hydroxy-3-butenyl GSL (Progoitrin) 19.77+1.90 14.86+1.26 10.34+0.68 9.62+0.43 9.12+0.40

Aliphatic  4-Methylsulfinylbutyl GSL (Glucoraphanin) 115.72+5.29 119.49+9.60 89.28+4.46 77.17%£275  74.67+5.83

Total 135.49+7.01 134.35+10.85  99.62+4.53 86.78+2.35 83.78+6.16

Cooked o

broccoli 3-Indolylmethyl GSL (Glucobressicin) 114.41+27.11 70.51+2.76 56.92+7.04 46.48+18.94 33.30*1.65
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin)  12.91+2.58 10.88+0.50 9.41+1.27 6.79+4.27 3.94+0.11
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 69.88+10.53 28.90+2.68 14.24+2.84 10.40+1.67 9.87+0.43

Total 197.20%39.82 110.28+5.89  80.57%+10.93  63.67*+24.80 46.61+2.13

Total 332.69+44.87 244.63+16.68 180.19+10.80 150.45%22.58 130.39+4.11
(umol -the cooked water when we boiled broccoli 250 g1)

Class Glucosinolate (Trivial name) 88 sec. [0.5B] 176 sec. [B] 264 sec. [1.5B] 352 sec. [2B]
(2S)-2-Hydroxy-3-butenyl GSL (Progoitrin) 1.39+0.01 2.59+0.13 2.24+0.09 2.02%0.16

Cooked Aliphatic 4-Methylsulfinylbutyl GSL (Glucoraphanin) 6.34+0.48 8.53+0.86 7.07%0.87 6.68+0.14
water Total 7.74%0.47 11.13+0.74 9.30%+0.96 8.70%0.28

3-Indolylmethyl GSL (Glucobressicin) 7.21+0.90 19.90+1.38 23.13+4.60  19.82+0.50

Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) 0.73%0.17 2.61+0.20 2.63+0.37 2.23+0.04

1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 6.37+0.42 13.18+0.60 13.24+0.73  12.51%+0.19

Total 14.31+1.39 35.69+1.07 39.01+£550  34.55+0.64

Total 22.04%+0.95 46.81+1.80 48.32+6.33  43.25%0.85

Data were expressed as mean=SD (n=3).
B, Time needed for the central temperature of the broccoli sample cooked in boiling water to reach 95°C.



Table 28. Glucosinolate concentration in broccoli boiled in two different volumes of hot water.

(umol-g DW-1)

Class Glucosinolate (Trivial name) Control 10 times 5 times
(2R)-2-Hydroxy-3-butenyl GSL (Progoitrin) 0.70£0.02  0.36%+0.02 0.30%0.00
Aliphatic  4-Methylsulfinylbutyl GSL (Glucoraphanin) 3.70+0.14  2.85%+0.19 2.50+0.15
Total 4.40%+0.13 3.20%0.20 2.80%0.14
3-Indolylmethyl GSL (Glucobressicin) 1.74%+0.16  0.97=%+0.08 0.88+0.04

Indolyl 4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) 0.28+0.05  0.13%0.01 0.10+0.00
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 1.43+0.07 0.40=%0.05 0.41=%0.03
Total 3.44%+0.26 1.50%0.14 1.39+0.06

Total 7.84%£0.38 4.71%x0.33 4.19%£0.09

Data were expressed as mean==SD (n=3).



Table 29. Glucosinolate concentration in broccoli cooked by three types of heating methods.

(umol-g DW1)
Class Glucosinolate (Trivial name) Control steaming Superheated Vacuum
steaming cooking
(2R)-2-Hydroxy-3-butenyl GSL (Progoitrin) 0.97+£0.04 1.37£0.04 1.38+0.03 1.18+0.03
Aliphatic = 4-Methylsulfinylbutyl GSL (Glucoraphanin) 5.42+055 7.52%+0.29 8.24+0.25 7.59+0.30
Total 6.39+0.58  8.90=%0.27 9.62+0.27 8.77%0.28
3-Indolylmethyl GSL (Glucobressicin) 3.47+0.32 5.17+0.49 4.87+0.13 4.46+0.26
Indolyl  4-Methoxy-3-indolylmethyl GSL (Methoxyglucobrassicin) ~ 0.55£0.10  0.66+0.02 0.66+0.04 0.54+0.10
1-Methoxy-3-indolylmethyl GSL (Neoglucobrassicin) 2.86+0.14  4.63%0.26 4.43£0.18 3.16%+0.03
Total 6.89+0.52 10.45%0.71 9.95+0.23 8.16+0.34
Total 13.28+0.72 19.35%*0.57 19.58+0.40 16.93+0.56

Data were expressed as mean=SD (n=3).
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Figure 4. Schematic representation of the food production chain and possible causes for
variation in levels of bio-active compounds.

Quoted from Deller M, Verkerk R. and Jongen W. M. F. (2000), Predictive modelling of health aspects in the food
production chain: a case study on glucosinolates in cabbage, Trends in Food Science & Technology, 11, 174-181.
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Figure 5. HPLC - UV chromatogram of desulfo-glucosinolates in cabbage grown in Japan.

Peak number: 1, 3-Methylsulfinylpropyl DS-GSL,; 2, (2R)-2-Hydroxy-3-butenyl DS-GSL; 3, 2-Propenyl DS-GSL;
4, 4-Methylsulfinylbutyl DS-GSL; 23, 3-Indolylmethyl DS-GSL; 24, 4-Methoxy-3-indolylmethyl DS-GSL,;
25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 6. HPLC-UV chromatogram of desulfo-glucosinolates in Chinese cabbage grown in Japan.
Peak number: 2, (2R)-2-Hydroxy-3-butenyl DS-GSL; 5, 5-Methylsulfinylpentyl DS-GSL; 6, 3-Butenyl DS-GSL;

10, 4-Pentenyl DS-GSL,; 21, Phenethyl DS-GSL,; 23, 3-Indolylmethyl DS-GSL,; 24, 4-Methoxy-3-indolylmethyl DS-GSL;
25, 1-Methoxy-3-indolymethyl DS-GSL.
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Figure 7. HPLC-UV chromatogram of desulfo-glucosinolates in turnip rapa grown in Japan.

Peak number: 5, 5-Methylsulfinylpentyl DS-GSL,; 6, 3-Butenyl DS-GSL; 10, 4-Pentenyl DS-GSL; 12, 4- Methylthiobutyl DS-GSL;
16, 5-Methylthiopentyl DS-GSL; 21, Phenethyl DS-GSL; 22, 4-Hydroxy-3-indolylmethyl DS-GSL; 23, 3-Indolylmethyl DS-GSL;
24, 4-Methoxy-3-indolylmethyl DS-GSL; 25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 8. HPLC-UV chromatogram of desulfo-glucosinolates in turnip leaf grown in Japan.

Peak number: 5, 5-Methylsulfinylpentyl DS-GSL,; 6, 3-Butenyl DS-GSL,; 10, 4-Pentenyl DS-GSL; 16, 5-Methylthiopentyl DS-GSL;
21, Phenethyl DS-GSL,; 22, 4-Hydroxy-3-indolylmethyl DS-GSL; 23, 3-Indolylmethyl DS-GSL; 24, 4-Methoxy-3-indolylmethyl DS-
GSL,; 25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 9. HPLC-UV chromatogram of desulfo-glucosinolates in komatsuna grown in Japan.

Peak number: 5, 5-Methylsulfinylpentyl DS-GSL,; 6, 3-Butenyl DS-GSL,; 9, Butyl DS-GSL, Isobutyl DS-GSL, or
1-Methylpropyl DS-GSL; 10, 4-Pentenyl DS-GSL,; 21, Phenethyl DS-GSL; 23, 3-Indolylmethyl DS-GSL;
24, 4- Methoxy-3-indolylmethyl DS-GSL; 25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 10. HPLC-UV chromatogram of desulfo-glucosinolates in mizuna (potherb mustard) grown
in Japan.
Peak number: 2, (2R)-2-Hydroxy-3-butenyl DS-GSL; 5, 5-Methylsulfinylpentyl DS-GSL; 6, 3-Butenyl DS-GSL,; 10, 4-Pentenyl DS-

GSL; 21, Phenethyl DS-GSL; 23, 3-Indolylmethyl DS-GSL; 24, 4-Methoxy-3-indolylmethyl DS-GSL,; 25, 1-Methoxy-3-
indolylmethyl DS-GSL.
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Figure 11. HPLC-UV chromatogram of desulfo-glucosinolates in ging-geng-cai grown in Japan.

Peak number: 5, 5-Methylsulfinylpentyl DS-GSL,; 6, 3-Butenyl DS-GSL,; 10, 4-Pentenyl DS-GSL; 21, Phenethyl DS-GSL,
24, 4-Methoxy-3-indolylmethyl DS-GSL,; 25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 12. HPLC-UV chromatogram of desulfo-glucosinolates in broccoli grown in Japan.

Peak number: 2, (2R)-2-Hydroxy-3-butenyl DS-GSL; 4, 4-Methylsulfinylbutyl DS-GSL; 22, 4-Hydroxy-3-indolylmethyl DS-GSL;
23, 3-Indolylmethyl DS-GSL; 24, 4-Methoxy-3-indolylmethyl DS-GSL,; 25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 13. HPLC-UV chromatogram of desulfo-glucosinolates in cauliflower grown in Japan.

Peak number: 1, 3-Metylsulfinylpropyl DS-GSL; 3, 2-Propenyl DS-GSL; 8, 3-Methylthioethyl DS-GSL,;
22, 4-Hydroxy-3-indolylmethyl DS-GSL,; 23, 3-Indolylmethyl DS-GSL; 24, 4-Methoxy-3-indolylmethyl DS-GSL,;
25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 14. HPLC-UV chromatogram of desulfo-glucosinolates in field musturd grown in Japan.
Peak number: 5, 5-Methylsulfinylpentyl DS-GSL,; 6, 3-Butenyl DS-GSL,; 10, 4-Pentenyl DS-GSL; 16, 5-Methylthiopentyl DS-GSL;

21, Phenethyl DS-GSL,; 22, 4-Hydroxy-3-indolylmethyl DS-GSL; 23, 3-Indolylmethyl DS-GSL,; 24, 4-Methoxy-3-indolylmethyl
DS-GSL,; 25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 15. HPLC-UV chromatogram of desulfo-glucosinolates in ta-cai grown in Japan.

Peak number: 5, 5-Methylsulfinylpentyl DS-GSL,; 6, 3-Butenyl DS-GSL; 10, 4-Pentenyl DS-GSL; 21, Phenethyl DS-GSL,;
23, 3-Indolylmethyl DS-GSL,; 24, 4-Methoxy-3-indolylmethyl DS-GSL; 25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 16. HPLC-UV chromatogram of desulfo-glucosinolates in broccoli sprout grown in Japan.

Peak number: 4, 4-Methylsulfinylbutyl DS-GSL,; 12, 4-Methylthioethyl DS-GSL; 21, Phenethyl DS-GSL,
22, 4-Hydroxy-3-indolylmethyl DS-GSL; 23, 3-Indolylmethyl DS-GSL; 24, Methoxy-3-indolylmethyl DS-GSL,;
25, 1-Methoxy-3-indolylmethyl DS-GSL.
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Figure 17. HPLC-UV chromatogram of desulfo-glucosinolates in Japanese radish grown in Japan.

Peak number: 13, 4-Methylthio-3-butenyl DS-GSL,; 24, 4-Methoxy-3-indolylmethyl DS-GSL.
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Figure 18. HPLC-UV chromatogram of desulfo-glucosinolates in rocket salad grown in Japan.

Peak number: 4, 4-Methylsulfinylbutyl DS-GSL,; 8, 3-Methylthioethyl DS-GSL; 12, 4-Methylthiobutyl DS-GSL;
15, Dimeric-4-mercaptobutyl DS-GSL; 19, 4-(B-D-glucopyranosyldisulfanyl) butyl DS-GSL,;
24, 4-Methoxy-3-indolylmethyl DS-GSL.
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Figure 19. HPLC-UV chromatogram of desulfo-glucosinolates in watercress grown in Japan.

Peak number: 5, 5-Methylsulfinylpentyl DS-GSL,; 7, 6-Methylsulfinylhexyl DS-GSL; 11, 7-Methylsulfinylheptyl DS-GSL;
14, 8-Methylsulfinyloctyl DS-GSL; 17, 6-Methylthiohexyl DS-GSL; 18, 7-Methylthioheptyl DS-GSL,

20, (2S)-2-Hydroxy-2-phenylethyl DS-GSL; 21, Phenethyl DS-GSL; 23, 3-Indolylmethyl DS-GSL;

24, 4-Methoxy-3-indolylmethyl DS-GSL.
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Figure 20. Cutting methods for cabbages.
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Figure 21. Cutting methods for watercress and potherb mustard (mizuna).
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Figure 22. Cutting methods for broccolis.
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Figure 23. Cutting methods for Japanese radishes.
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Figure 24. Change rate of aliphatic and indolyl glucosinolate concentrations in cabbage stored at 5C
for up to 180 min.

(A)5%x5cm, (B)4x1cmand (C) julienne (4 cm X 1 mm) cabbage. (L1), Aliphatic GSLs; (A), Indolyl GSLs;

C, control (unprocessed). Aliphatic GSLs (3-Metylsulfinylpropyl GSL, 2-Propenyl GSL, 4-Methylsulfinylbutyl GSL); indolyl GSLs
(3-Indolylmethyl GSL, 4-Methoxy-3-indolylmethyl GSL, 1-Methoxy-3-indolylmethyl GSL).

Data were expressed as percent of changed GSLs content versus C, and expressed as mean and SD (n=3).

*: Significant differences were observed versus C in aliphatic GSL content, by Dunnett‘s test (p<0.05) .

#: Significant differences were observed versus C in indolyl GSL content, by Dunnett's test (C), or Friedman's test (A) (p<0.05) .
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Figure 25. Change rate of aliphatic, aromatic and indolyl glucosinolate concentrations in
watercress stored at 5°C for up to 180 min.

(A) 4 cm long and (B) 1 cm long watercress. (1), Aliphatic GSLs; (), Aromatic GSLs; (A), Indolyl GSLs

Aliphatic GSLs (5-Methylsulfinylpentyl GSL, 6-Methylsulfinylhexyl GSL, 7-Methylsulfinylheptyl GSL, 8-Methylsulfinyloctyl
GSL, 6-Methylthioethyl GSL, 7-Methylthioethyl GSL), aromatic GSLs ((2S)-2-Hydroxy-2-phenylethyl GSL, Phenethyl GSL),
indolyl GSLs (3-Indolylmethyl GSL, 4-Methoxy-3-indolylmethyl GSL); C, control (unprocessed.)

Data were expressed as percent of changed GSLs content versus C, and expressed as mean and SD (n=3).

*: Significant differences were observed versus C in aliphatic GSL content, by Dunnett's test (p<0.05) .

$ : Significant differences were observed versus C in aromatic GSL content, by Dunnett's test (p<0.05) .
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Figure 26. Change rate of aliphatic, aromatic and indolyl glucosinolate concentrations in potherb
mustard (mizuna) stored at 5°C for up to 180 min.

(A)4 cm long and (B) 1 cm long potherb mustard. (), Aliphatic GSLs; (), Aromatic GSLs; (A), Indolyl GSLs;

C, control (unprocessed). Aliphatic GSLs (5-Methylsulfinylpentyl GSL, But-3-enyl GSL, Pent-4-enyl GSL), aromatic GSL
(Phenethy GSL), indolyl GSL (3-Indolylmethyl GSL, 4-Methoxy-3-indolylmethyl GSL, 1-Methoxy-3-indolylmethyl GSL).
Data were expressed as percent of changed GSLs content versus C, and expressed as mean and SD (n=3).

*: Significant differences were observed versus C in aliphatic GSL content, by Friedman's test (p<0.05) .
4 : Significant differences were observed versus C in aromatic GSL content, by Friedman's test (p<0.05) .
#: Significant differences were observed versus C in indolyl GSL content, by Dunnett‘s test (A) or Friedman's test (B) (p<0.05) .
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Figure 27. Change rate of aliphatic and indolyl glucosinolate concentrations in
broccoli stored at 5°C for up to 180 min.

(A) Broccoli florets and (B) finely-chopped (mechanically) broccoli. (), Aliphatic GSLs; (A), Indolyl
GSLs; C, control (unprocessed). Aliphatic GSLs ((2R)-2-Hydroxy-3-butenyl GSL,
4-Methylsulfinylbutyl GSL), indolyl GSL (4-Hydroxy-3-indolylmethyl GSL, 3-Indolylmethyl GSL,
4-Methoxy-3-indolylmethyl GSL, 1-Methoxy-3-indolylmethyl GSL).

Data were expressed as percent of changed GSLs content versus C, and expressed as mean and SD (n=3).
*: Significant differences were observed versus C in aliphatic GSL content, by Dunnett's test (p<0.05) .
#: Significant differences were observed versus C in indolyl GSL content, by Dunnett's test (p<0.05) .
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Figure 28. Change rate of 4-Methylthio-3-butenyl glucosinolate concentrations in
Japanese radish (peeled) stored at 5°C for up to 180 min.

(A) quarter (2 cm slices), (B) julienne(5 cmx 1 mm) and (C) grated (mechanically) Japanese radish (peeled).

C, control (unprocessed). Data were expressed as percent of changed GSLs content versus C, and expressed as mean and
SD (n=3).

#: Significant differences were observed versus C in 4-methylthio-3-butenyl GSL content, by Dunnett's test (p<0.05) .
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Figure 29. Cutting methods for Japanese radishes.
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Figure 30. Change rate of 4-Methylthio-3-butenyl glucosinolate concentrations in peeled or unpeeled
Japanese radish cut to different thickness stored at 5°C for up to 180 min.
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(A) 2.5 mm sliced, (B) 5 mm sliced, (C) 1 cm sliced, (D) 2 cm sliced and (E) 3 cm sliced Japanese radish.

(O), unpeeled ; (@), peeled; C, control (unprocessed). Data were expressed as percent of changed GSLs content
versus C, and expressed as mean and SD (n=3).

*: Significant differences were observed versus C in 4-methylthio-3-butenyl GSL content in unpeeled radish, by

Dunnett's test (p<0.05). #: Significant differences were observed versus C in 4-methylthio-3-butenyl GSL content in

peeled radish, by Dunnett's test (A) or Friedman's test (D) (p<0.05) .
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Figure 31. Relative contents of aliphatic, aromatic, and indolyl glucosinolates in watercress
samples heated for 30 min.

(A) Aliphatic GSLs. Total contents of 5-methylsulfinylpentyl GSL, 6-methylsulfinylhexyl GSL, 7-methylsulfinylheptyl GSL, 8-
methylsulfinyloctyl GSL, 6-methylthiohexyl GSL and 7-methylthioheptyl GSL; (B) Aromatic GSLs. Total contents of (2S)- 2-
hydroxy-2-phenylethyl GSL and phenethyl GSL; (C) Indolyl GSLs. Total contents of 3-indolylmethyl GSL and 4-methoxy-3-
indolylmethyl GSL; Control, unheated watercress. Data were expressed as mean==SD (n=3).
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Figure 32. Relative contents of aliphatic and indolyl glucosinolates in broccoli
samples heated for 30 min.

(A) Aliphatic GSLs. Total contents of (2R)-2-hydroxy-3-butenyl GSL and 4-methylsulfinylbutyl GSL; (B) Indolyl GSLs.
Total contents of 3-indolylmethyl GSL, 4-methoxy-3-indolylmethyl GSL and 1-methoxy-3-indolylmethyl GSL; Control,
unheated broccoli. Data were expressed as mean=SD (n=3).
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Figure 33. Relative glucosinolate contents of cooked broccoli samples and the cooking water,
expressed as a percentage of the glucosinolate content of uncooked broccoli.

(m), cooked broccoli ; (1), cooking water. 4-methylsulfinylbutyl GSL; (B) 3-indolylmethyl GSL; (C) 4-methoxy-3-indolylmethyl
GSL; (D) 1-methoxy-3-indolylmethyl GSL; Control, uncooked broccoli. B , time needed for the central temperature of the broccoli
sample cooked in boiling water to reach 95°C, 176 sec. 0.5B = 88 sec; 1.5B = 264 sec;

2B = 352 sec. Data were expressed as mean=SD (n=3).
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Figure 34. Change in glucosinolate content of cooked broccoli samples boiled in
different volumes of hot water.

(A) 4-methylsulfinylbutyl GSL; (B) 3-indolylmethyl GSL; (C) 4-methoxy-3-indolylmethyl GSL;
(D) 1-methoxy-3-indolylmethyl GSL; Control, uncooked broccoli. All broccoli samples were boiled until the central
temperature reached 95°C. Data were expressed as mean==SD (n=3).
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Figure 35. Heating curve showing the temperature in the central part of broccoli
samples cooked in different volumes of hot water.

All broccoli samples were boiled until the central temperature reached 95°C.
Ratio of hot water to broccoli, 10:1, =x==x===== Ratio of hot water to broccoli, 5:1.
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Figure 36. Change in glucosinolate content of broccoli samples cooked by three
different heating methods.

(A) 4-methylsulfinylbutyl GSL; (B) 3-indolylmethyl GSL; (C) 4-methoxy-3-indolylmethyl GSL; (D) 1-methoxy-3-
indolylmethyl GSL; Control, uncooked broccoli. ST, steaming; SS, superheated steaming; VC, vacuum cooking.
All broccoli samples were cooked until the central temperature reached 95°C. Data were expressed as mean==SD (n=3).
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Figure 37. Heating curve showing the temperature in the central part of broccoli
samples cooked by three different heating methods.

All broccoli samples were cooked until the central temperature reached 95°C.
Steaming (ST), ===== Superheated steaming (SS), =xreeree Vacuum cooking (VC).
Steaming time = 270 sec; Superheated steaming time = 290 sec; Vacuum cooking time = 320 sec.
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