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Supplementary Materials: Simultaneous
Determination of Multi-Mycotoxins in Cereal Grains
Collected from South Korea by LC/MS/MS

Dong-Ho Kim, Sung-Yong Hong, Jea Woo Kang, Sung Min Cho, Kyu Ri Lee,
Tae Kyung An, Chan Lee and Soo Hyun Chung

(A)

1.6e+5
1.5¢+5 4
1.4e+5
1.3e+5
1.2¢+5 4
1.1e+5 4
1.0e+5
9.0e+4
8.0e+4
7.0e+4
6.0e+4
5.0e+4
4.0e+4 -
3.0e+4
2.0e+4
1.0e+4
00 =TT e e T e e T T e T T T,

0 2 46 8101214161820222426283032343638404244464850525456

¥ = 695x+24.2
12 = 0.9990

Area (counts)

Concentration (ng/mL)

(B)

8.5e+4
8.0e+4

7.5e+4 - y = 1520 x+270
700 12 = 0.9999
6.5e+4 -
6.0e+4 -
5.5e+4
5.0e+4
4.5e+4
4.0e+4 4
3.5e+4
3.0e+4
2.5e+4 4
2.0e+4 4
1.5e+4 -
1.0e+4 -
5.0e+3 -
00 +*“v¥—7T T T T T T T T T T T T T T T T T T T T T T T T T
0 2 46 8101214161820222426283032343638404244464850525456

Area (counts)

Concentration (ng/mL)



Toxins 2017, 9, 106; doi:10.3390/toxins9030106

1.6e+5
1.5e+5
1.de+5
1.3e+5
1.2e+5
1.1e+5
1.0e+5
9.0e+4
8.0e+4
7.0e+4
6.0e+4
5.0e+4
4.0e+4
3.0e+4
2.0e+4
1.0e+4
0.0

Area (counts)

(©)

. rr=0.9997

¥ = 2960x+630

S T P
0 2 46 8101214161820222426283032343638404244464850525456

Concentration (ng/mL)

Area (counts)
i
g
FS

y = 1870x+363
r2=10.9995

L/ e |
0 2 4 6 8 10121416 18202224 2628 30 32 34 363840 42 444648 50 52 54

Concentration (ng/mL)

(E)

2.3e+4
2.2e+4
2.1e+4
2.0e+4
1.9e+4
1.8e+4
1.7e+4
1.6e+4
1.5e+4
1.de+4
1.3e+4
1.2e+4
1.1e+4
1.0e+4
9.0e+3
8.0e+3
7.0e+3
6.0e+3
5.0e+3
4.0e+3
3.0e+3
2.0e+3
1.0e+3

Area (counts)

y = 10.3x+345 .
r2=0.9967
L

0.0
o

T — T T T
100 200 300 400 S00 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Concentration (ng/mL)

52 of 56



Toxins 2017, 9, 106; doi:10.3390/toxins9030106 S3 of S6

(F)

9.0e+4
Se+4 - -
sl y = 40.1x+540
7.5e+4 r:=10.9984
7.0e+4
6.5e+4 4
6.0e+4
5.5¢e+4 4
5.0e+4
4.5e+4 +
4.0e+4 -
3.5e+4 A
3.0e+4
2.5¢+4
2.0e+4 4
1.5e+4
1.0e+4
5.0e+3

0.0 -1 — T T T T T T T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 S00 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Concentration (ng/mL)

Area (counts)

(G)

1.0e+5
9.5e+4

el ¥ = 45.1x+1900

8.0c+4 - r2=0.9932
7.5e+4 -
7.0e+4 4
6.5e+4
6.0e+4 +
5.5e+4 4
5.0e+4 4
4.5e+4
4.0e+4
3.5e+4
3.0e+4
2.5e+4 -
2.0e+4
1.5e+4
1.0e+4 -
5.0e+3

0.0 T T T
0 100 200 300 400 500 G600 700 $00 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Concentration (ng/mL)

Area (counts)

(H)

1.7e+5
1.6e+5
1.5e+5 o
1.4e+5 o
1.3e+5 4
1.2e+5
1.1e+5 o
1.0e+5
9.0e+4
8.0e+4 -
7.0e+4 o
6.0e+4 -
5.0e+4
4.0e+4 4
3.0e+4 4
2.0e+4 -
1.0e+4 -

Area (counts)

0.0 — T T T T T T T T T T T T T T T T T T
0 S0 100 150 200 250 300 350 400 450 500 550 600 650 700 7SO S00 50 900 950 1000 1050 1100

Concentration (ng/mL)



Toxins 2017, 9, 106; doi:10.3390/toxins9030106

Area (counts)

Area (counts)

Area (counts)

3.6e+5

(D

3.4e+5 4
3.2e+5 4
3.0e+5 +
2.8e+5 o
2.6e+5 +
2.4e+5 o
2.2e+5
2.0e+5
1.8e+5 -
1.6e+5
1.de+5 -
1.2e+5
1.0e+5
8.0e+4 +
6.0e+4 -
4.0e+4 +
2.0e+4 -

0.0

325x+3280
r2=0.9991

2.0e+5

50 100 150 200 250 300 350 400 450 500 550 600 G50 700 750 S00 850 900 950 1000 1050

Concentration (ng/mL)

(1)

(J)

1.9e+5
1.8e+5
1.7e+5 4
1.6e+5
1.5e+5
1.4e+5
1.3e+5 o
1.2e+5
1.1e+5 +
1.0e+5 -
9.0e+4 -
8.0e+4
7.0e+4
6.0e+4 -
5.0e+4 ~
4.0e+4
3.0e+4 4
2.0e+4
1.0e+4 o

0.0

y = 457x+2650
r2=0.9986

T

{ SRR o I S WO R ISR SOV S ISP SR, S, K. S, . [, SO S, SR |

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440

Concentration (ng/mL)

(K)

-
w
a

YRR e T T A T ] A S W P 0 DY kY e 5 T

Y = 241x+2880
r>=0.9991

T T L T —T T —T L T T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

Concentration (ng/mL)

54 of 56



Toxins 2017, 9, 106; doi:10.3390/toxins9030106 S5 of S6

(L)

1.1e+6
1.0e+6 -

9.5e+5 y= 2440x+3470

9.0e+5 4
8.50+5 1 r2=0.9999
8.0e+5 4
7.5e+5
7.0e+5
6.5e+5 +
6.0e+5 -
5.5e+5 o
5.0e+5
4.5e+5
4.0e+5 4
3.5e+5
3.0e+5
2.5e+5
2.0e+5 4
1.5e+5
1.0e+5 -
5.0e+4 +
0.0 LS, SH RN S TN S O Sl O SN Sy PR B R B Chm L Eam S mm )

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440

Area (counts)

Concentration (ng/mL)

(M)

Exrarl y = 2530x+1090
Fieis ] r2=1.0000

e+S
+5
+5
+5
+4 -

i i

Area (counts)
LX)

i

+4

Liixx

SN RN NGO
CEEFFFTTFFRRT

— T T T T T T T T T T T T T T T T T T T

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105

Concentration (ng/mL)

Figure S1. Calibration curves of 13 mycotoxins. A series of standard solutions for each toxin were
prepared in the range of 1.325, 2.65, 13.25, 26.5, and 53 ng/mL. The standard solutions for each toxin
were injected into LC/MS/MS in triplicate. Calibration curves of (A) AFB1 (B) AFB2 (C) AFG1 (D) AFGz
(E) NIV (F) DON (G) 3-AcDON (H) FB:1 (I) FB2 (J) T-2 (K) HT-2 (L) ZEN (M) OTA are shown.
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Table S1. LODs and LOQs of 13 mycotoxins in 5 types of cereal grains.

LOD (S/N=3, LOQ (S/N=10, LOD (S/N=3, LOQ (S/N=10,

Cereal grain Toxin ng/g) ng/e) Toxin ng/g) ng/e)
Brown rice 149 45.1 6.0 18.3
Millet 15.2 46.1 12.1 36.7
Sorghum NIV 18.1 54.8 DON 17.7 53.6
Maize 124 37.6 17.0 51.4
Mixed cereal 13.8 41.8 12.6 38.2
Brown rice 2.5 7.6 0.4 1.3
Millet 4.8 145 0.7 2.0
Sorghum 3-AcDON 45 13.6 ZEN 0.5 1.5
Maize 4.7 14.2 0.8 2.5
Mixed cereal 4.7 4.7 0.2 0.6
Brown rice 0.3 0.8 0.1 0.4
Millet 04 1.1 0.3 0.8
Sorghum AFB1 0.7 2.2 AFB2 0.4 1.1
Maize 0.7 2.1 0.5 1.4
Mixed cereal 0.4 1.2 0.2 1.0
Brown rice 1.1 3.4 0.1 0.4
Millet 1.0 3.0 0.3 0.9
Sorghum AFG1 1.6 4.8 AFG2 0.5 1.4
Maize 0.8 2.3 0.6 1.9
Mixed cereal 0.1 0.4 0.3 1.0
Brown rice 0.8 2.3 0.7 2.2
Millet 1.8 5.4 1.4 44
Sorghum FB1 15 44 FBo 35 106
Maize 24 7.3 1.9 5.9
Mixed cereal 0.9 2.6 1.7 5.3
Brown rice 12.6 38.3 1.9 5.8
Millet 15.3 46.4 25 75
Sorghum HT-2 15.3 46.4 T-2 4.0 12.0
Maize 11.6 35.1 6.3 19.2
Mixed cereal 4.0 12.2 3.1 9.3
Brown rice 0.6 1.9
Millet 2.3 7.0
Sorghum OTA 2.3 7.0
Maize 1.8 5.4

Mixed cereal 04 1.4




