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Pyruvic acid (−CH4)

M+H = 100

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S1_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S2_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S3_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S4_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S5_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S6_Gln

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S7_Gln

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S8_Gln

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S9_Gln

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

0

2000

4000

6000

8000

10000

12000
S10_Gln



S
1_

G
lc

S
2_

G
lc

S
3_

G
lc

S
4_

G
lc

S
5_

G
lc

S
6_

G
ln

S
7_

G
ln

S
8_

G
ln

S
9_

G
ln

S
10

_G
ln

co
rM

ID
 (

es
tim

at
ed

)

0

20

40

60

80

100

S
1_

G
lc

S
2_

G
lc

S
3_

G
lc

S
4_

G
lc

S
5_

G
lc

S
6_

G
ln

S
7_

G
ln

S
8_

G
ln

S
9_

G
ln

S
10

_G
ln

F
ra

gm
en

t r
at

io
s 

(e
st

im
at

ed
)

0

20

40

60

80

100

cor MI

M0
M1
M2
M3
M4
M5
M6

ratios

M+H
M+
M−H
M+H2O−CH4

S
1_

G
lc

S
2_

G
lc

S
3_

G
lc

S
4_

G
lc

S
5_

G
lc

S
6_

G
ln

S
7_

G
ln

S
8_

G
ln

S
9_

G
ln

S
10

_G
ln

co
rM

ID
 (

es
tim

at
ed

 u
si

ng
 fi

xe
d 

r)

0

20

40

60

80

100

Lactic acid (2TMS)
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Glycerol (3TMS)
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Proline (2TMS)

M+H = 93.9
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M−H = 4

M+H2O−CH4 = 1
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Succinic acid (−O−TMS)

M+H = 87

M+ = 3.5

M+H2O−CH4 = 9.5
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Glycine (3TMS)
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Glyceric acid (3TMS)
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Fumaric acid (−CH4)

M+H = 97.5

M+H2O−CH4 = 2.5
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Serine (3TMS)

M+H = 99.5

M−H = 0.5
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Malic acid (3TMS)

M+H = 85.4

M+ = 3.1

M−H = 6.2

M+H2O−CH4 = 5.2
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Threitol (4TMS)

M+H = 50

M−H = 50
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Aspartic acid (3TMS)

M+H = 89

M+ = 5

M−H = 2

M+H2O−CH4 = 4

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S1_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S2_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S3_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S4_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S5_Glc

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S6_Gln

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S7_Gln

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S8_Gln

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S9_Gln

M
−

2

M
−

1

M
+

0

M
+

1

M
+

2

M
+

3

M
+

4

M
+

5

M
+

6

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05
S10_Gln



S
1_

G
lc

S
2_

G
lc

S
3_

G
lc

S
4_

G
lc

S
5_

G
lc

S
6_

G
ln

S
7_

G
ln

S
8_

G
ln

S
9_

G
ln

S
10

_G
ln

co
rM

ID
 (

es
tim

at
ed

)

0

20

40

60

80

100

S
1_

G
lc

S
2_

G
lc

S
3_

G
lc

S
4_

G
lc

S
5_

G
lc

S
6_

G
ln

S
7_

G
ln

S
8_

G
ln

S
9_

G
ln

S
10

_G
ln

F
ra

gm
en

t r
at

io
s 

(e
st

im
at

ed
)

0

20

40

60

80

100

cor MI

M0
M1
M2
M3
M4
M5
M6

ratios

M+H
M+
M−H
M+H2O−CH4

S
1_

G
lc

S
2_

G
lc

S
3_

G
lc

S
4_

G
lc

S
5_

G
lc

S
6_

G
ln

S
7_

G
ln

S
8_

G
ln

S
9_

G
ln

S
10

_G
ln

co
rM

ID
 (

es
tim

at
ed

 u
si

ng
 fi

xe
d 

r)

0

20

40

60

80

100

Methionine (2TMS)

M+H = 77

M+ = 19

M−H = 4
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Pyroglutamic acid (2TMS)

M+H = 87.4

M+ = 3.5

M+H2O−CH4 = 9.1
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Glutaric acid, 2−hydroxy− (3TMS)

M+H = 74.9

M+ = 3.7

M−H = 19.4

M+H2O−CH4 = 2.1
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Glutaric acid, 2−oxo− (1MEOX) (2TMS) MP

M+H = 45.7

M+ = 45.2

M−H = 0.5

M+H2O−CH4 = 8.6
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Phosphoenolpyruvic acid (3TMS)

M+H = 58

M+ = 42
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Glutamic acid (3TMS)

M+H = 79

M+ = 19

M−H = 2.1
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Asparagine (4TMS) BP1

M+H = 35.5

M+ = 43.5

M−H = 20.5

M+H2O−CH4 = 0.5
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Dihydroxyacetone phosphate (1MEOX) (3TMS)
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Glycerol−3−phosphate (−CH4)
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Glyceric acid−3−phosphate (4TMS)
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Citric acid (4TMS)
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Adenine (2TMS)
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M+ = 64
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