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BGlu-A mGlyphosate mGly-A

0.035 0.07

Concentration of NH;OH, %
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A 3 HE = b2

250 S00 50 850
Elution volume, pl

BMPPA @Clufosinate ACIN-A =wClyphosate = Gly-A
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Rl MPPA  Glufosinate  Glu-A  Glyphosate  Gly—A
m 1.00 1.00 1.00 1.00 1.00
Formic acid 1.01 0.78 1.04 1.39 0.98
® Acetic acid 1.08 0.98 1.09 1.76 1.14
@ Citric acid 1.30 1.05 1.09 2.03 1.17
Methyl phosphate 1.03 1.03 1.21 1.98 1.29
@ Phosphate 1.10 1.06 1.56 3.16 1.37
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Tabole 2 Validation results in

honey
No Spike level Tsueness? RSDr® RSDwr®

' na/kg % % %
1 5 102 2.1 6.1
2 Glufosinate 5 86 3.7 9.3
3 5 110 4.2 6.8
4  Glyphosate 25 106 6.5 8.5
5 25 104 3.3 4.2

n=2 X 3 operators X 2 days

2 Mean recovery rates

b Relative standard deviation of repeatability
¢ Relative standard deviation of within laboratory reproducibility

Table 3 Determination results of honey

MPPA  Glufosinate ~ Glu-A  Glyphosate  Gly-A
Sunflowers,Ukraine N.D. N.D. N.D. N.D. N.D.
Acacia,China N.D. N.D. N.D. N.D. N.D.
Lotus flower,China N.D. 11 N.D. 55 N.D.
Canada N.D. 2.8 1.9 26.4 N.D.
Mexico N.D. N.D. N.D. N.D. N.D.
Japan N.D. N.D. N.D. N.D. N.D.
LOQ 1.0 0.2 1.0 5.0 2.0

] Inif'llg/kg
SE Xk

Analytical Sciences https://link.springer.com/article/10.1007/s44211-023-00288-7
Simultaneous determination of glyphosate,glufosinate,and their metabolites in honey
using liquid chromatography-tandem mass spectrometry and solid-phase extraction
Ryoichi Sasano - Rie Ito - Masahiro Kusumoto - Junpei Sekizawa * Hiroshi Akiyama

Glufosinate

b

L)

and (c) honey produced in Canada.
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Fig. 2 MRM chromatograms of (a) standard, (b) hoeney produced in Mexico,
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PFOS&PFOA

/PFOS : PerFluoroOctaneSulfonic acid PFOA : Perfluorooctanoic acid \
RFRFRFRF 4 R FRFR F O
F / F
Wsi WOH
FFFFFFF Fg M F FF FF FF F
MW : 500.13 MW : 414.07

> SEMEOIMTIAF. 28, BH. UERRECEASNTNELEN, B
BRI THRSNICL <, BOBEBEENBSZENS, BRSNSV TRE, £
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[(E#E1E]

KK (EESES)
KEEHEHZNTEIEH BEBRE : PFOSEPFOADSEIETS50ng/LEATF

AFAKEEDH T K (RIZE)
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15848 AR : 10mM BFEED7 > B In-7K
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A5 J—IL-7K (9/1) =
A5 =)Lk (1/4) AT LR 40 T
Flash-SPE C18-5 mg : {R¥F [MS&44]
1 A >A4EE— R : ESI Negative
—— B[R] EBRIBSIR 0.5 mL AEE— R : MRM
s T m/z : PFOA : 412.9>169
o X5 _J—)L-7K(1/4) 250uL PEOS : 499579 8
B X5 J—)L-7K(9/1) 60uL
B
//J\\}Jl] 7J< 120 |J|_ ><M|VSW_C/J:I$IZI
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PFOA
412.9>169

PFOS
499>79.8

EE21A>207%

474 ~SP
ANInZK
5 ng/L x 400 uL &

E-LC/MS

BlankzK
7K x 400 pL &f&

15000-7:412.90005169.0000(-) 15000-1:412:9000165.0000-)

12500 12500

10000-] 10000

7500 7500

5000] 5000]

2500 2500
\““\‘“‘\““\‘/h“‘/‘\\““\““ \““\‘“‘\““\‘PH_‘/“\““
50 . 50 0

[2:499.0000579.8000(-) [2:499.0000579.8000(-)

1750 1750

1500 1500

1250 1250

1000 1000

750 750

500 500

250 250
o x ol

T e T T T T

50 50 5 0

7

LC/MS

STD
100 ng/L x 20 uL SEA

Blank
B x 20 ul SEA

15000-11:412.9000>169.0000(-) 15000-11:412.9000>169.0000(-)
12500 12500
10000-] 10000-]
7500 7500
5000 5000
2500 2500
A L
i3 y/ S—
T T T T T T T T T T T T B T T B B S T e
50 50
[2:499.0000>79.8000(-) [2:499.0000>79.8000(-)
1750 1750
1500 1500}
1250 1250
1000 1000}
750 750
500] 500}
250 250
0 - = =
T e e T T T B R T e e
50 50
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KiREISTOBRIRMEEES=TRME

KBalkoRN 1 ng/Loky 27 LIC& VBN

Ee—7mEEBE -7 mIDOERME
MRMEEAF>70~x 77 L

D Peak Area Peak High T P
PFOA PFOS PFOA PFOS o] TEBLKTAN w|  HEELK

STD-1-1 13,640 2,038 3,261 344 = 1 ng/L = Blank
STD-1-2 14,883 2,249 3,535 383 PFOA -
STD-1-3 12,975 2,321 3,139 360  412.9>169" -
STD-1-4 13,560 2,246 3,241 404 ¢
STD-1-5 13,638 1,987 3311 325
STD-1-6 14,084 2,358 3,253 373
STD-1-7 14,687 2,162 3,523 344
STD-1-8 15,806 2,232 3,735 39 ! FEEATN wlpEELK
STD-1-9 14,557 2,575 3,508 408 PFOS = 1lng/L * Blank

Ave. 14,203 2,241 3390 371 199579.8"

RSD,% 6.1 7.8 57 7.9 -
Blank-2-1 5099 821 1,172 128 E
Blank-2-2 4,822 293 1,090 50

Ave. 4,961 557 1,131 89
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Peak Area

6.E+05

5.E+05

4.E+05

3.E+05

2.E+05

1.E+05

0.E+00

PFOA

1.E+05
y =10102x+ 4387.9 .

R? = 0.9995 1.E+05
8.E+04

1]

o
< 6.6+04

L1v]

K
g 4.E+04
o 2.E+04
0.E+00

20 40 60
Conc., ng/L

PFOS
y = 2005.5x-535.25 °
R? =0.9991
-.'r..
20 40
Conc., ng/L

REKRIMEE : 1, 2, 5, 10, 20, 50 ng /L& EFIEDRF
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A ZKDFDEIYREEER : PFOA

Sample No. Peak Area 6.F+04
STD, 500 ngl. o 6,700 c E404
BE#LCEAS UL S-2 6,643
StE R S-3 6,674 o AE+04
o ng/ a5 Ave. 6,672 2
K U-1 6,523 x 3-E+04
A7 @
SPE-LC, 05 mL — 22 0,465 Zoadee
Ave. 6,494 Evon
A 12,709 |
A2 11,361 0.E+00
o A3 11,964
S KA A4 11994
BE:5ng/lL
SPE-LC,05mL A2 1145
A6 11,988
Ave. 11,927
RSD,% 3.9

(A-U) /Sx100 REC.,%

81

y =1051.3x+ 609.7
R*=0.9993

0 10 20 30 40 50
Concentration, ng/L

BRIAT LICLREHR
=E :1,2,510,20,50 ng/L
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il
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Time, min

A: FBRUKSHN

1750

1500
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(41
T

1:412.9000>169.1000(-)

il
1 ng/L

Time, min

B: faRIKANN

EEMA>20O0VNIS A : PFOA

1750727290005 169.1000(—)
1500 i
] 0.25 ng/L
1250
1000
750
500
250
O_ﬁv‘_ﬁﬁ\&g_/\_ﬁ_,
T 1 1 1 T 1 1 T |
70 75 80

Time, min

C: #%4F Blank
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