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Fig. 1 Chemical structure of glyphosate,
glufosinate, AMPA and MPPA

ERAE

1 BEROFH

7'V =¥ — 1 (glyphosate, Sigma-Aldrich, St Louis,
MO) , Z vk x— bk (glufosinate ammonium, Wako
Osaka,
AMPA(aminomethylphosphonic acid, Wako Pure Chemical
Industries) & UY MPPA (3-methylphosphinicopropionic acid,
Sigma-Aldrich) (X7 KZRWTEML, TNTIVUE
WU 1000 mg 0t A AL L7, & HICHE, AEKIC
FO AR TEEERK & Lz,

Pure  Chemical Industries, Japan )

2 HHEORAR

BOBF S i (B, 4H, ALY Va—X,
E—, IXTAUF—F—) ITEREEL LT 20mg L
EEELLTI00mg LtERB LIS ARY— 1,
TR T F— K, AMPA J O MPPA HE % §IRTR & 1L
FOEML, BINEGRER AR E LT,

F7, VRV — b EORTNVER R —NEkS ET
LREIEMANTHD Y AR — AU U AEER (T
Y R7 v~ v Anm— K, glyphosate-potassium
48.0%, NISSAN CHEMICAL INDUSTRIES, LTD., Tokyo,
Japan) MOV Z VAR v — MIRAl (N R ZHRA
glufosinate 18.5%, Bayer CropScience AG, Monheim,
Germany) % BIAREHCEIIL, FEBICEEZRAS
B, RIEHA 1% E6T2ERE (IR —FHY
T A 0.48% &% N7 VAR v r— | 0.185%) A ERR L7,
T E ERB~O S AT A A ER B R L LT,

7 —

3 HILIC-MS/MS & Rt Ea s R an s
LC/MS/MS Il iE BRI R DR )7 15 % Fig. 2 1R
L7e 2 CHRBLUZ30E 1 me 27K 8EKIC K v, #nmE
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Sample 1 mL

*make up to 1,000 — 10,000 times of
the volume with distilled water

-filtrate by 0.45 p m filter

*put into polypropylene plastic vial
LC/MS/MS

Fig. 2 Treatments of drink samples for
HILIC-MS/MS analysis.

IR AR T 1,000 £, 2Rk~ o i P RUR T R
BHE 10,000 fEAR L7z, ZhaKR7 14— (GL
s~ b5 4 A7 25A, 0.45 um, GL Sciences, Tokyo,
Japan) ZHWTABL, AU e L ®Ag T

(polypropylene plastic, screw-top vial, 300 uf, waters,
MA) (ZFHE L7=H D% HILIC-MS/MS Il & F sl Bz
e Lz,

4 HILIG-MS/MS :BIE &4

LC i%, Waters 15 Waters2795, MS/MS % Waters £t
# Quattro Premier Zffl L7z, s 7 &0, Ak
REA RO MEA F o REREEZLEAKALE
Merck t1: (Darmstadt, Germany) #! ZIC-pHILIC (&
150 mm, AN 4.6 mm, R F£8 5 pum) &Mz, 3k
HEARIT 10 0, 77 MREIX40CE L, BEHHIZ 0.2%
¥Mg-7+ b=k U/ (80:20), %05 me mint &
Lic, A4 fbiz=v 7 ha A7 L— (ESI) TIT\,
selected reaction monitoring (SRM) HITEIZ LV E&E L
oo ¥¥ VTV —FEFIT 3/ -25 kv, Y—RREX
120 C, 7Y _— 3 VIREEIL 350 C, 7Y _—
Ta A A(NYWRENE 1,000 ¢ h?, a—2H R
100 ¢ WHZRRE LTz, 72ds, Mmfid, MEASINEoEE
BHEFEHLTY M w7 2 —BIE MR & IV THERR
L7z,



Table1 Chromatographic and MRM method parameters for glyphosate, glufosinate, AMPA and MPPA

Compound ¥, lon Quantification Cone, CE", Confirmatory Cone, CEY,
min  type transition \Y eV transition \Y eV
glyphosate 2.5 [M-H] 167.86—-149.74 25 10  167.86— 62.07 25 25
glufosinate 4.1 [M+H]+ 181.87—135.73 25 10 181.87— 55.69 25 25
AMPA 2.9 [M+H]+ 111.77— 30.14 15 15 111.77— 64.59 20 30
MPPA 2.7 [M+H]+ 152.96— 78.83 15 20 152.96—134.29 15 10

“Retention time, “collision energy

BERUER

1 AIEEH
HILIC (Z28\W\WTiX, BEIHO —EAFEEFH & L CTHbe
L, [ EH KN B A ST S hu % 19, HILIC
R D BRI O EEE, = OBUKMEORE L BE)
e DB TONERIZZFHEAERIC L > TEAIND,
FDID, FHEED, BEIFEN MG IS KMEICKE
SHFELTCLEI D, BT LOFHBRA+5TH
STeGE, REFRHOEBCHBEMEOK TS L 5] X &
Z9, 2O Enh, BEHICOWTIE, BEHMER
MW—ET, BT L2+ EIELZENTED
AV T TF V&M ERGWE, £7-, LCIMSIMS 4
REICB T, SEERER LI mg M2 7 —a
=7 v a X DERE MSERICEAL, A A bt
RS USSR, Table L IR+ i & 7o o7,

opth 7Y s — bk, ZRYF— b, AMPA KO}
MPPA DREFMRIZOWTIE, ~ Y v 7 2 —BiEUER
HAEMNDZ LI2X Y 0.01~1 mg 1 GBI 10
~1000 mg €Y O#PH TR REMRME (R2>0.999) 73
Boniz, AEETORECI VBN e~ S
T L% Fig. 3IZR”LTc, W7 2A VAL EICERT
LZBAKRVa—tb—, BEEXZRICEAT H4H, B
HRBTHLI AL PV a—RTBNWTY, BIFRY
a7 AW 57, Signal to noise ratio (S/N)2> &
R 72 HBR S (LOD, S/IN =3) K& OVE f RS (LOQ, SIN
=10) % Table 2 (Z/R L7z, BRHIRSIE, 7 U R — | .
0.24~0.42mg ¢, 7L % — b :0.06~0.08 mg %,
AMPA : 0.62~0.94 mg ¢, MPPA : 0.09~0.14 mg ¢* &
ot ERERFIL, 7V AY—F:0.81~1.39 mg 07
Z ARy F— b 10.20~0.27mg 0!, AMPA : 2.06~3.14
mg 01, MPPA : 0.32~0.47 mg Lt & 7p o=, BEEL L
THBICHBE L TWD 7 U Y — F R RTR Y F—
N RLANE, BAIRICA S & LT 10% A G4 ST
. THNMRFHEIZLY, bR (0.5 me fRE)
FEHCEE (500 me) IZIRA L7286, SRBHHICE £
% EIRRR Y ORI, B 100 mg CHIREEIC AR D, E T,
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TV R — NROT IR R — b OPEESE & (LDsy)
i, =7 AICH LT, FAFN 11,300 K416 mg ¢*
EENTVD O, KSETIE, SHICINbORE
D 100 53 D L A+HFICHEFRETH S8, ZEICE
RN L= F M Fs 2 T, MEICEASHh
FFEMEFEICR L CH, RREREHEITH Z &R AT
s, £, Z7IFY—FMEROT VAT FX—bDEDL
DORITIZONT S, R#WE LRERETH D
DT, LY IEMRFERTEHAPITZ DD EEZLND,

2 FMEYEERKER

MS Zfricis i, MERBPIcZEO~ Y ¥
I ARG L, AT UVLOBETA AT T Ly g
VAL UN AR N E~ N v T AR E
JlEEo L, ERMEICHEL 5252 03H 5 D,
HILIC-MS/MS 28\ T, Z kT x— MIH 10%
DAF N AA N, T YR — K KT AMPA
IR B%DA F T Ly a BRI, 2T,
RELOEREIZOWTIE, ENENOMEMEE D SR
LT~ MY v A<y FIEHRERERE AW TITo 72,
T YE S RIN B GRBR S B % Table 2 1278 U7z, HSANiE B
IR L LT 20 KOVEHRE L LT 100 mg ¢t o> 2
BEEIC XY, RITEEKL 6 Bl CHEME L7z, 20 mg ¢ RN
BT BEINERE S Y AP — b 1 96.9~106.7% (FH%S
EHE(FZE 2.4~6.0%), Z /AR F— bk : 95.1~103.7%
(FH T B 22 3.8~9.1%) , AMPA : 92.6~105.6% (fH
RIEYER 2 2.9~4.9%), MPPA : 97.3~102.6% (8%}
FEAEfRE 2.0~8.0%) & 72 -7z, 100 mg et HEINIC BT
BHEINERIE 7Y AP — k1 98.0~101.9% (FH X 12 #E (R
7% 1.5~3.8%), Z /AT r— b :96.1~103.6% (FHxt
YRS 1.8~8.9%), AMPA : 92.8~100.8% (FH %%
YfF7% 2.0~5.0%), MPPA : 945~107.2% (FHxTHEH#E
Rz 1.3~3.1%) &7eofz, TRTORERSFITEW
T, KEE 20mgeh) b EEE (100mget) £ T
IR DEFEVIZ L2 BEINEEOE® TR, T 3TD
AREHZOW TR R BIREN G L, BAREE H
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Fig. 3 Chromatograms obtained for extracts from green tea spiked with 100 mg L™ glyphosate(A),
glufosinate(B), AMPA(C), and MPPA(D) and green tea extracts(a), (b), (c), and (d).

WTHEZR L7- 6 HR o HIZH(100 mg ¢, n = 1)iT,
7Y HRY— b :35%, VAT R—k:7.7%, AMPA :
5.0%, MPPA :34%& 72V, AMEININHNIVHLDOT
ol

8 HILIC-MS/MS M SE5t# ~ o> i i 14 S8R
7Vt — b ROV AR R — bR ET D
BAE BRABI~RASE, ZORARBEZWETS
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T & T, EBRICEENPSBNRA LTS EE - Filg A
BRZEIT D HILIC-MS/IMS @ E7 kb~ FAME O fe R
AT o oo Z O ERBR~ O HRBRAE R % Table 3 121
Lo, RIRBAIZ 1% E8H LIoERE (F A3 — b
HYU T A 048% K NIV R — b 0.185%) (2% LT
BN R, 7Y RS — b :101%, Z R T F— b :96%
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Table 2 Performance of the analytical method for glyphosate, glufosinate, AMPA, and
MPPA in drinks

Recovery
Average LOD/ LOQ/
Concentration/ and RSD/ mg L™ mg L™
Compound Sample mg L™ % (n=6) (S/N=3)  (S/N=10)
glyphosate Green tea 20 102.3 3.9 0.42 1.39
100 1019 29
Milk 20 99.0 6.0 0.36 1.21
100 98.0 38
Orange juice 20 106.7 5.9 0.33 1.10
100 994 21
Coffee 20 96.9 24 0.24 0.81
100 982 1.7
Mineral water 20 975 34 0.29 0.97
100 994 15
glufosinate Green tea 20 103.7 4.3 0.06 0.20
100 99.1 7.2
Milk 20 95.1 8.1 0.06 0.21
100 96.1 6.1
Orange juice 20 975 9.1 0.07 0.23
100 103.6 8.9
Coffee 20 98.7 6.4 0.06 0.21
100 97.4 1.8
Mineral water 20 101.0 3.8 0.08 0.27
100 99.8 2.6
AMPA Green tea 20 101.1 34 0.62 2.06
100 100.8 5.0
Milk 20 926 2.9 0.68 2.28
100 99.8 3.1
Orange juice 20 105.6 4.9 0.68 2.25
100 928 45
Coffee 20 944 4.4 0.62 2.06
100 96.5 2.8
Mineral water 20 97.7 34 0.94 3.14
100 98.3 2.0
MPPA Green tea 20 1026 3.1 0.13 0.44
100 945 2.7
Milk 20 101.9 8.0 0.14 0.47
100 107.2 3.1
Orange juice 20 97.3 4.2 0.13 0.45
100 96.4 2.1
Coffee 20 102.1 2.0 0.09 0.32
100 99.4 1.3
Mineral water 20 101.1 35 0.11 0.38
100 96.2 1.5
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Table 3 Recoveries from tea samples which contaminated with an actual pesticide

Pesticide Tea sample Measurement
Active Concentration® / Concentration /  Recovery
Trade name ingredient mg L™ Substance  mg L™ (n =6) | %
Roundup Maxload glyphosate 3900 glyphosate 3940 +£104 101
AMPA — —
Basta glufosinate 1850 glufosinate 1770+ 95 96
MPPA — —

# The concentration of a sample which contains 1% an actual pesticide.
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