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Figure $1. MS/MS fragmentation spectra of 20 naturally occurring intact glucosinolates in the root of
Arabidopsis accessions grown in the non-sterile natural soil by employing the prec?/-IDA-EPI scanning

method using LC-QgQ(LIT) mass spectrometry.



3-Hydroxypropyl glucosinolate (3ohp)
[M-H] -

OH ol
21e¥ | 278.0

2.0e7 - 0—sS—0o0
1.8e7 —_—
1.4e7

1.2e7

OH
1.0e7

Intensity, cps

HO OH OH

g Def - o ! HO

— 1
124.2
: - 6 24232 2867
i L

Latl) a0 100 120 140 180 180 200 220 240 280 280 200 320 240 380 3230 400 420



Intensity, cps

Glucoiberin (3msp)
[M-H] -

2220

2427 4
2.2e7 1
2.0e7 1

1.8e7 1

0—s—o OH
8.0e8 - | HO OH
o o} HO 0
96.9 '

HO © 0=5=0 SH
o HO OSOs
2. 0ed 1598, 1 407.3
2

1820 180.1

b L Jl . i 1 -
t T

a0 g0 100 1120 140 18D 180

2.0e6 l
749 1289, 2291 aaqfa 1 342 3
Dnh Ihl | L II T T T T 1 1 T
2 280 300 320 240 3680 380 400 420 440 460



Intensity, cps

74

|

k-

OH

0—™—Ss—0

9.3

79,
.E 1

Progoitrin (20H-3but)

138.0

139.01148.1

|

€0

80 100

120 140 160

280

200

220



Intensity, cps

1.2e7 -

1.2e7 1

1.1e7 -

1.0e7 -

9.0ed -

8.0ed -

7.0ed -

6.0e8 -

5.0e8 4

4.0ed -

3.0ed -

2.0ed

1.0ed -

OH

0—Ss™—0

o
98.9

1421

749 “
L .IJ

Glucoraphanin (4msb)

178.0

84.1

|

372.1

OH

2441

o35 O J sed 7 204.0 L322 1358 4
Iﬂﬁl ' ul |.||I

[M-H] -

438.0

421.1

L

it

80 100 120 140

160

180 200

300 3220 340 380

220 240 280 280

m/z, Da

380 400 420 440 480



Gluconapoleiferin (2-OH-4-pent)
[M-H] -

402.0

2. 5eld —

3.0e8 4
N
Q.
>N
x
\n
C  20e8-
Q
)
C

o %

0S50,
1.0ed - TH
O:T:O
E.de5 o 5.
28.9 138.1
i
l 1*’5.5 1801 23.8 255, 3053 3221 =09 3334-*
D.Dh I Fl IIJ L f I 7] III 1 II |II| 1 II Tl_dl. ﬁ. L I. I II I|.JII| Il.l.lhl :l]‘.l f [ I l. T I
a0 aq 100 120 140 160 180 200 .-;.:[I E4EI El 280 300 220 240 3840 280 400 420

m/z, Dq



Intensity, cps

1.10e7
1.00e7 -
2.00e8 -
5.00e8 -
F.00es -
S.00e8
E.0Ded -
4008 -
2.00e8 -
2.00e8
1.00e8 -

0.00M

OH

[0 Ju— — §

989

435.0

428

5-methylsulfinylpentyl glucosinolate (5msp)

[M-H] -

450.0

|

100

450



Intensity, cps

1.8e7 4
1.5e7 1
1.4e7 4
1.3e7 1
1.2e7 -
1.1&7 -
1.0e7 -
2.0e8 4
8.0efd 4
7.0ed -
8.0ed -
5.0ed -
4.0ed -
3.0e8 4
2.0ed 1
1.0e8 4

Gluconapin (3but)
[M-H] -

3720

o OH
8.9 HO OH OH
(o] e
HO 0=8=0 SH

0- Ho 0803-

Lo
A

2940

75.0
130.1
| _.-TE'.?L‘ J_ ~138.0 178.1 194 1 249 2

a12p 23593540
| —— ||I 'y i o 1 i I

120

200 220

~275
20 100 140 180 180 280 300 320 340 380 380 400

420



Intensity, cps

1.8e7

1.4e7

1.2e7

1.0e7

8.0ed 4

4.0ed 4

OH

[ @ Jum— — §

B o—
3 Q

4-hydroxyglucobrassicin (40HI3M)

1441

12,.;.1%l .I

a2

[.

OH

HO

~187.1

OH HO

’:'.E."E”t

OH

353.3

l

[M-H] -

483.0

100 120

140

180

120 200 220 240 280 230 300 3220 340 3280 380 400

I.L 1l |.I

m/z, Da

420 440 480 480



Intensity, cps

6-methylsulfinylhexyl or glucohesperin (6msh)

OH

[0 Ju— — §

ho—
% o

80.0

400.4

L.

[M-H] -

484.0

449.3

100

400

450



Intensity, cps

1.30e7

1.20e7 1

1.10e7 1

1.00e7

9.00e8

£.00e8 4

7.00e8d 4

8.00ed 1

5.00e8d 4

4.00e8 4

3.00e8d 4

Glucoerucin (4mtb)

[M-H] -

420.0
OH
"o OH OH
OH © HO 0
| Ho © 0=5=0 SH
o:T:o o) Ho 0SOy

o 259.0

589 LITRD

l 178.1 2241 2559 h -305.9 340.1 3800 4g4q
1 .I 1 1 II L Il. J I-I Ill JI-. 1 I-II- ‘ilh I.Ii . 1 IH 1
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 400 420 440



7 -Methylsulfinylheptyl glucosinolate (or glucoibarin) (7msh)

[M-H] -

478.0

1.8e7 -

1.8e7
Q

1.4e7
()
wjd 1.2e7
T OH
- |
Q 1.0e7 - 0O—s—o
= |
— o_

4149
5.0ed 4 oR o
8.0e8 OH OH
HO OH HO (o}
4.0e8 o SH
Ho Q o=s=o Ho 0SOy
2.0=8 \ 4829
+a.0 2203 D8 575 8 N
[EN . 172. 1921 s (5 ]
Dnh II .!.I 13&:]-\-\11;;..' LLEHTL f r |_|| 1 & IJ...L I. Ll. I r . " . 1 .
50 100 150 200 250 200 250 400 450 500



Intensity, cps

1.8e7 4

1.8a7

1.4a7 4

1.0&7 5

8. 0ed -

€.0ed -

4. 0ef 4

2.0ef -

a.oM

5.1
| 19 1. 1391 :{
g veeq

Glucobrassicin (13M)

OH

[ @ Jumm—_ Jem—

289

P
&
Ln

172.2

198.2

| ]

[ %]
a
—
[}

OH

. SH

3876

i

[M-H] -

448.9

&0

80 100 120 140 180 180 200

FJ
P S
=]
(%]

i
=
E L
BJ
o0
=]

m/z, Da

300 320 340 380 380 <400

420 440 480 480



Intensity, cps

1.9e4

1.8e4 -

1.7e4 -

1.6e4 -

1.5e4 -

1.4e4 4

1.3e4 -

1.2e4 -

1.1e4 -

1.0e4 -

9000.0 4

8000.0 4

7000.0 A

6000.0 -

5000.0 4

4000.0

3000.0 -

2000.0

50.1

748

250.0...
| 94 201.7
1000.0 504 _79.7 138.7 26ks 2149 291.1 6.4 9 4931 5(b.8
- 128.6-. l : ‘l : ©3304 363.2 378.2 - l
0.0 L TN TN I Y Y | nlid . i |l| 1 L ul |Ii| d L1y il L1 | T T T | . 1 ||| 1] . L 1 . 1l

60

8-(methylsulfonyl) octyl glucosinolate (8 msio)

OH

[ @ um— S—

96.7

[M-H] -

508.2

0S05” 4441

OH
How OH
o)
T 6 SH
HO

258.9

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

m/z, Da



8-Methylsulfinyloctyl glucosinolate ( or glucohirsutin) (8mso)
[M-H] -

4920

2.2e7

2 0e7

1 87
(7,
Q.
Q© 18e7
- OH

428 9

.E-‘ 1.4e7 | =
e 0O0—T—s™—/—0
7
C 1.2e7 - |
Q o)
b o689
E 1.0e7

o 0ef - OH

4.0e6 - _6-
Ho 0SOs 477.9
2 pes 2349 o :

13 4 29
s ”Tigs 81199 1822 “-‘T‘“:TJJ‘ 413.0 L
L ' - , : — .

l. .
) 1EIEI 1'=EI EEIEI E E-EIEI 350 400 450 500




4-Methoxyglucobrassicin (4AMOI3M)
0——Ss——o0 [M_H] -

| ) 476.9

2 27 0
96.9
2 0eT -
o 18T
(o}
QO 1874
>N
o 1.4e7 -
7
cC
QO 12=71
e’ 153.3
- OH
_— 10T -
HO OH
- 1 T | | L |
50 100 150 200 250 300 50 400 450 500



Intensity, cps

o Neoglucobrassicin (NMOI3M)

@ Jum— - Jum— 0

96.9

E 446 1 [M—H] -

477.0

OH

OH

141.2




Intensity, cps

1.0eT

9.0 4

8 .0ed -

7.026 -

G.0e -

5.0ef

4 0ef

2.0eG 4

2.0e8 -

OH

[0 Jummm— Da— ¢

8869

L8]

749,800
dal

E
2411 i

131.9_135.0 1650 l ’

A1 ull } 'l —L .J. vl bl oy -

Glucomalcomiin (3bzo)

OH

OH
HO o

HO SH

0 Ho ©OSOs

o 155 1

[M-H] -

480.0

&0

a0 100 120

140 160

180 200 220

450

4180

500



Intensity, cps

1.10e7 -

1.00e7 4

9.00e8 1

g.00e8

7.00e8

S.00e8 4

5.00e8

4.00e8

3.00e8 4

2.00ed ~

1.00e8

Glucolesquerellin (6mth)

OH

HO
OH

0—Ss™—0

26.9

20681

=]
|- ©n
- B3

OH

~275.0

.

HO

0S05”

SH

J88.1

[M-H] -

4458.0

0.00M

g0 100 120 140 180

m/z, Da

180 200 220 240 280 280 300 320 240 380 380 400 420 440 480



Intensity, cps

7 -methylthioheptyl glucosinolate (7mth)

[M-H] -

482.0

OH

OH
OH HO
| 0 HO 0
— e —— O =S = SH
0—s—o HO 0=S=0 [

| o ’

o

o8O

749 l 1389 2201
L 5 L " " I. M

100 150 200 250 2040 250 200 450



Intensity, cps

8-methylthiooctyl glucosinolate (8 mto)

[M-H] -

476.0

1.2e7 - |

1.0e7 L

95.2
OH
8.0e8 - HO OH
0 HO o
.0ed - o SH

o Ho OSOs

9
T4 125.0 183 1 E15.15-"=|T-: [ ]

B0 100 150 200 250 200 250 400 450 500



Figure S2. LC-ESI-MS chromatograms of 9 individual glucosinolates (100 ng/ml standard mixture)
using a Kinetex 2.6 um XB-C18 (100x2.T mm) column. The chromatographic and MS conditions are
described in detail in Section 2.1, 3.4, and Table 5.

Visible peaks corresponding to known glucosinolates are numbered according to their elution order on
the column: 1: Glucoiberin (3msp); 2: glucoraphanin (4msb); 3: sinalbin (pOHB); 4: gluconapin (3but); 5:
4-hydroxyglucobrassicin - (4OHI3M);  6: glucoerucin  (4mtb); 7: glucobrassicin (I3M); 8: 4-
methoxyglucobrassicin (4AMOI3M); 9: neoglucobrassicin (NMOI3M).
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Figure $3. LC-ESI-MS chromatograms of 9 individual glucosinolates (100 ng/ml standard mixture) using
a Synergi 4 um Fusion-RP 80 A (250 x 2 mm) (Phenomenex) analytical column with a C18 polar
embedded functionality. The chromatographic conditions were as follows: A) Mobile phase “A”
consisted of 100% water with 0.1 acetic acid, and mobile phase “B” consisted of methanol with 0.1%
acetic acid. B) Mobile phase “A” consisted of 100% water with 0.1% formic acid, and mobile phase “B”
consisted of methanol with 0.1% formic acid. C) Mobile phase “A” consisted of 100% water with
0.1%acetic acid, and mobile phase “B” consisted of acetonitrile with 0.1% acetic acid. Visible peaks
corresponding to known glucosinolates are numbered according to their elution order on the column:;
1: Glucoiberin (3msp); 2: glucoraphanin (4msb); 3: sinalbin (pOHB); 4: gluconapin (3but); 5: 4-
hydroxyglucobrassicin = (40OHI3M); 6: glucoerucin  (4mtb); 7: glucobrassicin (I3M); 8: 4-
methoxyglucobrassicin (4AMOI3M); 9: neoglucobrassicin (NMOI3M).
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Figure S4. LC-ESI-MS chromatograms of 9 individual glucosinolates (100 ng/ml standard mixture) using
three different analytical columns. A) Synergi 4 um Fusion-RP C18 (250 x 2 mm). B) Synergi 4 um
Polar-RP 80 A (250 x 2 mm). C) Kinetex 2.6 um XB-C18 (100 x 2.1 mm). The mobile phase “A”
consisted of 100% water with 0.1% acetic acid, and mobile phase “B” consisted of methanol with 0.1%
acetic acid. Visible peaks corresponding to known glucosinolates are numbered according to their
elution order on the column: 1: Glucoiberin (3msp); 2: glucoraphanin (4msb); 3: sinalbin (pOHB); 4:
gluconapin (3but); 5: 4-hydroxyglucobrassicin (4OHI3M); 6: glucoerucin (4mtb); 7: glucobrassicin (I3M);
8: 4-methoxyglucobrassicin (4MOI3M); 9: neoglucobrassicin (NMOI3M).
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Figure S5. Calibration curves for each of 8 glucosinolates. The 8-point calibration curve (over a
concentration range from 1.56 to 200 ng/ml) was constructed by plotting the ratios between the
target analyte peak area and internal standard (sinalbin) peak area against the respective
concentrations, and the curve was fitted to a linear regression function with a weight of 1/x. The
calibration curve was used for the quantitative determination of each target glucosinolate in the

samples.
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Calibration for Gluconapin 1: v =0.12761 x + 0.03010 {r = 0.99983) (weiahtina: 1/x)
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Glucoerucin (4mtb)

Calibration for Glucoerucin 1: v = 0.05049 x + 0.01619 (r = 0.99944) (weightina: 1/x)
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4-methoxyglucobrassicin (4AMOI3M)

Calibration for 4-Methoxvalucobrassicin 1: v =0.02905 x + 0.00329 (r = 0.99970) (weiahting: 1/x)
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