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Extracted ion chromatograms, FT-ICR MS spectra and
Isotopic fine structures of key compounds discriminating 

Korean and Brazilian propolis, proposed in Table 2
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K_1‐B,5_02_377.d: +MS, 8.07‐8.35min #175‐181
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K_1‐B,5_02_377.d: +MS, 15.24‐15.69min #331‐341
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K_1‐B,5_02_377.d: +MS, 16.84‐16.98min #366‐369
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K_1-B,5_02_377.d: EIC 255.065000±0.001 +All MS
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K_1-B,5_02_377.d: EIC 269.081000±0.001 +All MS
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K_1-B,5_02_377.d: EIC 269.081000±0.001 +All MS
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Compound #17 in Table 2 RT m/z
10.90 273.076

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C15H13O5

M M+1 M+2



257.080948
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K_1-B,5_02_377.d: EIC 257.081000±0.001 +All MS
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Compound #18 in Table 2 RT m/z
14.83 257.081

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C15H14O4

257.080948
1+

337.068450
1+

651.147890
1+

807.175771

K_1‐B,5_02_377.d: +MS, 14.59‐15.10min #317‐328
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268.263565
1+

268.263491
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K_1-B,5_02_377.d: EIC 268.264000±0.001 +All MS
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2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 Time [min]

Compound #19 in Table 2 RT m/z
19.30 268.264

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C17H34NO

268.263565
1+

540.410985
1+

758.222340
1+

B_1‐B,3_02_367.d: +MS, 19.22‐19.36min #417‐420
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312.316 m/z

K_1-B,5_02_377.d: EIC 310.310000±0.001 +All MS
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2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 Time [min]

Compound #20 in Table 2 RT m/z
20.27 310.310

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C20H40NO

310.310520
1+

758.222217
1+

998.289383
1+

B_1‐B,3_02_367.d: +MS, 20.14‐20.51min #437‐445
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0

1

2

3

4

5
8x10

Intens.

301.070763
1+

301.070665
1+

1

2

3

8x10
Intens.

0

1
2

3

8
x10

301.070 m/z

302.074121
1+

302.074019
1+

0.2

0.4

0.6

8x10
Intens.

0.0

0.2
0.4

0.6

8x10

302.072 m/z

303.077491
1+

303.077374
1+

2

4

6
x10

Intens.

0

2

4

6x10

303.075 m/z

Compound #21 in Table 2 RT m/z
15.25 301.071

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C16H13O6

301.070763
1+

413.193615
1+

691.275313
1+

803.398263
1+

B_1‐B,3_02_367.d: +MS, 14.90‐15.64min #323‐339
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Compound #22 in Table 2 RT m/z
15.75 331.081

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C17H15O7

331.081312
1+ B_1‐B,3_03_368.d: +MS, 15.59‐16.01min #339‐348
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Compound #23 in Table 2 RT m/z
18.26 215.107

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C14H15O2
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365.175175
1+
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1+
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1+

B_1‐B,3_02_367.d: +MS, 18.21‐18.26min #395‐396
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231.101610
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1+
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Intens.

Compound #24 in Table 2 RT m/z
16.24 231.102

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C14H15O3

231.101610
1+

299.164260
1+

395.149066
1+

545.144496
1+ 711.316915

1+ 789.291334
1+

B_1‐B,3_02_367.d: +MS, 16.10‐16.37min #349‐355
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Compound #25 in Table 2 RT m/z
13.18 233.117

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C14H17O3

233.117252
1+

355.151702
1+ 487.209296

1+ 600.255909
2+

741.301835
1+

967.394727
1+

B_1‐B,3_02_367.d: +MS, 12.97‐13.43min #281‐291
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Intens.

Compound #26 in Table 2 RT m/z
12.39 249.112

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C14H17O4

231.101576
1+

431.204083
1+

B_1‐B,3_02_367.d: +MS, 12.23‐12.46min #265‐270
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333.203756
1+

417.133483
1+

643.418471
1+

K_1‐B,5_02_377.d: +MS, 16.89‐16.98min #367‐369
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273.100 m/z

K_1-B,5_02_377.d: EIC 271.097000¡¾0.001 +All MS
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2 4 6 8 10 12 14 16 18 Time [min]

Compound #27 in Table 2 RT m/z
16.96 271.097

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C16H15O4

271.096540

M M+1 M+2
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Compound #28 in Table 2 RT m/z
18.78 273.258

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C20H33

273.257755
1+

429.206194
1+

B_1‐B,3_02_367.d: +MS, 18.72‐18.85min #406‐409
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Compound #29 in Table 2 RT m/z
17.59 301.180

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

Theoretical
C19H25O3
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B_1‐B,3_02_367.d: +MS, 17.48‐17.66min #379‐383
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c) Isotopic Fine Structure
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Compound #30 in Table 2 RT m/z
12.48 311.128

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

Theoretical
C19H19O4

231.101585
1+

311.127810
1+

639.258965
1+

B_1‐B,3_02_367.d: +MS, 12.42‐12.51min #269‐271
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c) Isotopic Fine Structure
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Compound #31 in Table 2 RT m/z
17.81 321.243

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C20H33O3

245.117283
1+

321.242545
1+

520.340088
1+ 663.460130

1+

B_1‐B,3_02_367.d: +MS, 17.80‐17.84min #386‐387
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Compound #32 in Table 2 RT m/z
9.86 363.180

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C20H27O6

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 Time [min]
0

1

2

3

4

5
7

x10
Intens.

363.180244
1+

563.240243
2+

725.353236
1+

B_1‐B,3_02_367.d: +MS, 9.75‐10.02min #211‐217
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Compound #33 in Table 2 RT m/z
15.13 391.212

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

c) Isotopic Fine Structure

Theoretical
C22H31O6

231.101608
1+

413.193677
1+

803.398534
1+

B_1‐B,3_02_367.d: +MS, 15.04‐15.22min #326‐330

0.0

0.2

0.4

0.6

0.8

1.0

8x10
Intens.

200 300 400 500 600 700 800 900 1000 1100 m/z

391.211682
1+

M M+1 M+2



518.137509
1+

518.137422
1+

0

1

2

3

7
x10

Intens.

0

1

2

3
x107

518 140 m/z

519.1384401+ 519.140879
1+

519.1382991+

519.1407921+

1

2

3

4
6x10

Intens.

0

1

2

3

4

6x10

519 1400 m/z

517.134148
1+

517.1340531+

0.25
0.50
0.75
1.00

8
x10

Intens.

0.00
0.25
0.50
0.75
1.00
1.25

8
x10

517 130 m/z

5 6 7 8 9 10 11 12 13 Time [min]
0.00

0.25

0.50

0.75

1.00

1.25

1.50
8x10

Intens.

Compound #34 in Table 2 RT m/z
7.21 517.134

a) Extracted Ion Chromatogram

b) Spectrum

Experimental

Theoretical
C25H25O12

298.557415
2+

517.134148
1+

794.171013
1033.261071

1+

B_1‐B,3_02_367.d: +MS, 7.12‐7.30min #154‐158

0.0

0.2

0.4

0.6

0.8

1.0

8
x10

Intens.

200 300 400 500 600 700 800 900 1000 1100 m/z

M M+1 M+2
c) Isotopic Fine Structure



c) Isotopic Fine Structure
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Supporting Information (2)

Extracted ion chromatograms, FT-ICR MS spectra and 
isotopic fine structures of key compounds discriminating 

Korean and Chinese propolis, proposed in Table 3
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K_1‐B,5_04_379.d: +MS, 12.41‐12.55min #270‐273

0.0

0.5

1.0

1.5

2.0

8
x10

Intens.

200 300 400 500 600 700 800 900 1000 1100 m/z

Compound #16 in Table 3 min m/z
12.48 285.075

Experimental

Theoretical
C16H13O5

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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K_1‐B,5_02_377.d: +MS, 14.13‐14.32min #307‐311
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Compound #17 in Table 3 min m/z
14.22 249.112

Experimental

Theoretical
C14H17O4

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



K_1-B,5_04_379.d: EIC 285.076000±0.001 +All MS
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Compound #18 in Table 3 min m/z
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C16H13O5
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K_1‐B,5_02_377.d: +MS, 14.91‐15.05min #324‐327
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a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



2 4 6 8 10 12 14 16 18 Time [min]
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Compound #19 in Table 3 min m/z
14.45 343.118

Experimental

Theoretical
C19H19O6

255.065357
1+

563.168346
1+

K_1‐B,5_02_377.d: +MS, 14.32‐14.50min #311‐315
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a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



2 4 6 8 10 12 14 16 18 Time [min]
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K_1‐B,5_02_377.d: +MS, 15.33‐15.56min #333‐338
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Compound #20 in Table 3 min m/z
15.48 315.087

Experimental

Theoretical
C17H15O6

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



2 4 6 8 10 12 14 16 18 Time [min]
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Compound #21 in Table 3 min m/z
8.26 209.081
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Theoretical
C11H13O4
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1+

K_1‐B,5_02_377.d: +MS, 8.16‐8.35min #177‐181
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a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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K_1‐B,5_02_377.d: +MS, 12.80‐13.03min #278‐283
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Compound #22 in Table 3 min m/z
12.89 317.066

Experimental

Theoretical
C16H13O7

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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K_1‐B,5_02_377.d: +MS, 15.83‐16.11min #344‐350
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Compound #23 in Table 3 min m/z
15.97 285.076

Experimental

Theoretical
C16H13O5

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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K_1‐B,5_02_377.d: +MS, 17.90‐18.03min #389‐392
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Compound #24 in Table 3 min m/z
17.98 357.133

Experimental

Theoretical
C20H21O6

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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K_1‐B,5_02_377.d: +MS, 14.73‐14.96min #320‐325
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Compound #25 in Table 3 min m/z
14.83 257.081

Experimental

Theoretical
C15H13O4

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



255.065259
1+

801.128536
1+

C_1‐B,4_02_372.d: +MS, 14.27‐14.45min #310‐314
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C_1-B,4_02_372.d: EIC 315.253000±0.001 +All MS
0.0

0

1

2

3

4

7x10
Intens.

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 Time [min]

315.253044
1+

315.252986
1+

1
2
3
4

7
x10

Intens.

0
1
2
3
4

7x10

315.252 m/z

316.256422
1+

316.256341
1+

0.25
0.50
0.75
1.00

7x10
Intens.

0.00
0.25
0.50
0.75
1.00

7x10

316.256 m/z

317.259791
1+

317.257232
1+
317.259696

1+

0.25
0.50
0.75
1.00

6
x10

Intens.

0.00
0.25
0.50
0.75
1.00

6x10

317.255 317.260 m/z

Compound #26 in Table 3 min m/z
14.38 315.253

Experimental

Theoretical
C18H34O4

315.253044
1+

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



2 4 6 8 10 12 14 16 18 Time [min]
0

1

2

3

4

7x10
Intens.

643.418428
1+

643.417760
1+

2

4

7x10

Intens.

0

2

4

7
x10

643.41 643.42 m/z

333.203733
1+

643.418428
1+

C_1‐B,4_02_372.d: +MS, 16.88‐17.02min #367‐370

0

2

4

6

7
x10

Intens.

200 300 400 500 600 700 800 900 1000 1100 m/z

644.421800
1+

644.414795
1+

644.421120
1+

1

2

7x10

Intens.

0

1

2

7
x10

644.42 m/z

645.425203
1+

645.424481
1+

1

2

3

6
x10

Intens.

0

1

2

3

4

6x10

645.42 m/z

Compound #27 in Table 3 min m/z
16.94 643.419

Experimental

Theoretical
C36H61O8

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



271.060147
1+

479.133790
1+

C_1‐B,4_02_372.d: +MS, 14.95‐15.09min #325‐328
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C_1-B,4_02_372.d: EIC 293.042000±0.001 +All MS
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Compound #28 in Table 3 min m/z
15.03 293.042

Experimental

Theoretical
C15H11O5

293.042102
1+

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



C_1-B,4_02_372.d: EIC 299.258000±0.001 +All MS
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Compound #29 in Table 3 min m/z
18.45 299.258
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Theoretical
C18H35O3

299.258214
1+

611.428863
1+

C_1‐B,4_02_372.d: +MS, 18.40‐18.49min #400‐402
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a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



C_1-B,4_02_372.d: EIC 297.243000±0.001 +All MS
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Compound #30 in Table 3 min m/z
18.68 297.243
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Theoretical
C18H33O3
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a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



C_1-B,4_02_372.d: EIC 310.310000±0.001 +All MS
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C_1‐B,4_02_372.d: +MS, 20.23‐20.41min #440‐444
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Compound #31 in Table 3 min m/z
20.27 310.310

Experimental

Theoretical
C20H40NO

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



C_1-B,4_02_372.d: EIC 323.258000±0.001 +All MS
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C_1‐B,4_02_372.d: +MS, 19.45‐19.59min #423‐426
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Compound #32 in Table 3 min m/z
19.51 323.258

Experimental

Theoretical
C20H35O3

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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C_1‐B,4_02_372.d: +MS, 18.81‐18.94min #409‐412

0.0

0.5

1.0

1.5

8
x10

Intens.

200 300 400 500 600 700 800 900 1000 1100 m/z

340.256497
1+

340.256341
1+

2

4

7x10

Intens.

0

2

4

6
7x10

340.256 m/z

341.259877
1+

341.259696
1+

2

4

6
x10

Intens.

0

2

4

6

6
x10

341.260 m/z

Compound #33 in Table 3 min m/z
18.86 339.253

Experimental

Theoretical
C20H35O4

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



C_1-B,4_02_372.d: EIC 463.139000±0.001 +All MS
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C_1‐B,4_02_372.d: +MS, 17.48‐17.62min #380‐383
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Compound #34 in Table 3 min m/z
17.52 463.139

Experimental

Theoretical
C26H23O8

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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C_1‐B,4_02_372.d: +MS, 19.63‐19.72min #427‐429
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C_1-B,4_02_372.d: EIC 325.274000±0.001 +All MS
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Compound #35 in Table 3 min m/z
19.68 325.274

Experimental

Theoretical
C20H37O3

325.273908
1+

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



C_1-B,4_02_372.d: EIC 341.269000±0.001 +All MS
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C_1‐B,4_02_372.d: +MS, 18.03‐18.12min #392‐394
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Compound #36 in Table 3 min m/z
18.08 341.269

Experimental

Theoretical
C20H37O4

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



C_1-B,4_02_372.d: EIC 399.290000±0.001 +All MS
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C_1‐B,4_02_372.d: +MS, 19.77‐19.91min #430‐433

0.0

0.2

0.4

0.6

0.8

1.0

8
x10

Intens.

200 300 400 500 600 700 800 900 1000 1100 m/z

399.289468
1+

399.289372
1+

0.25
0.50
0.75
1.00

8x10
Intens.

0.00
0.25
0.50
0.75
1.00

8
x10

399.288 m/z

400.292830
1+

400.292726
1+

1

2

3

7x10

Intens.

0

1

2

3

7x10

400.290 m/z

401.296222
1+

401.296081
1+

2

4

6
x10

Intens.

0
1
2
3
4

6x10

401.29 401.30 m/z

Compound #37 in Table 3 min m/z
19.86 399.290

Experimental

Theoretical
C26H39O3

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2



Compound #38 in Table 3 min m/z
19.68 606.546

Experimental

Theoretical
C38H72NO4

M

C_1-B,4_02_372.d: EIC 606.546000¡¾0.001 +All MS
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C_1‐B,4_02_372.d: +MS, 19.63‐19.72min #427‐429
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a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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C_1‐B,4_02_372.d: +MS, 9.17‐9.63min #199‐209
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Compound #39 in Table 3 min m/z
9.39 287.091

Experimental

Theoretical
C16H15O5

288.094

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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C_1‐B,4_02_372.d: +MS, 18.17‐18.26min #395‐397
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Compound #40 in Table 3 min m/z
18.21 321.242

Experimental

Theoretical
C20H33O3
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a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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C_1‐B,4_02_372.d: +MS, 17.71‐17.85min #385‐388
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Compound #41 in Table 3 min m/z
17.83 343.284

Experimental

Theoretical
C20H39O4

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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Compound #42 in Table 3 min m/z
17.27 389.102
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Theoretical
C23H17O6

M+1

221.190036
1+

283.096529
1+

389.102058
1+

461.123202
1+

C_1‐B,4_02_372.d: +MS, 17.20‐17.34min #374‐377
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a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2
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C_1‐B,4_02_372.d: +MS, 16.88‐17.20min #367‐374
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Compound #43 in Table 3 min m/z
16.93 421.128

Experimental

Theoretical
C24H21O7

a) Extracted Ion Chromatogram

b) Spectrum

c) Isotopic Fine Structure
M M+1 M+2


