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Determination of glyphosate, aminomethyl phosphoric acid and glufosinate
residue in coffee bean by ultra performance liquid chromatography tandem
mass spectrometry
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ABSTRACT: Objective To establish a quantitative method for the determination of glyphosate,
aminomethylphosphonic acid and glufosinate residues in coffee beans by ultra performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods The sample was extracted by water,
purified by Cg solid phase extraction column, derivatized by FMOC-CI solution, and then determined by
UPLC-MS/MS. Results Glyphosate, aminomethyl phosphonic acid and glufosinate had good linearity in the range
of 2-100 ng/mL (r*=0.999), and the quantitative limit of the method was 0.05 mg/kg. The recoveries were
99.6%—-107.6% and the relative standard deviation was less than 4.52% at 0.05 mg/kg and 0.5 mg/kg. Conclusion
This method is accurate, stable and sensitive, and can meet the needs of the detection and confirmation of glyphosate,
aminomethyl phosphoric acid and glyphosate in coffee beans.
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B R A BRI ORI A Y BR R S, HA s, K
B R SRR, w12 N T AR AN RO AR Al 45
S, AT (0 v AR e 2 e o e
WA R BTy A bE E IR, BB A A w B
FET-P), REH A IR BT PP 2 o A MR A, PR R IR R
(aminomethyl phosphonic acid, AMPA )& 5 [ A4 3= 215
o, FOH IR C-N SEE 2 0 S T 2 A4 AT 27 1 2 FH i J
BRU) . wE R S — A WLBE AR AL Sk K A B ], it
TS SR A B, 5 SO AR 9 B ZE L, Bl
AR SR AR AR, TGS AR FHZ 3, fe 28 3 30kl
Pger W, BRI KR, R TR, AR R R
Wk, NEEF ok, FR S R R, RS B
FERRABR P,

FE GB 2763-2019 { i Z e ERRME ahtZ)
T KB B B ) (VR £ Hh R 0 Al 1) e K B PR
PR 43914 0.05~7.00 mg/kg F10.05~5.00 mg/kg, {HIE XTI
Ml G R ZOR, RFRES 312 SN/T 1923-2007 (i
A P T AR R R R I vk YRR - B
T ) VIO W DA RE i R A R R R 2 R FL GB
23200.108-2018 { £ fh & FE K bnifE AP IR £ 5h Hh g
i B 09 I S VRORE € - B ) B H A P A
)6 i R R | MR R U SR ) O Tk R
SEIEREEED . BAE R aR!Y . KM aREl . AR
B B gkt SRR e g U R R 1k A
L B R R B A AR, AR . SR T
IKHEVE TA AL AR R, XX LAk B o A 7 A
Sy BTHERE R, R DK A A U A o AR A7 5 T ARy 32 i Ak 2
RAS . FERT, LREB, BUCEAR, BB
WMo ABFTERA Crg WA E BUR X SR BORG T ik, SR
T e RSV R L T - IR S AR, T B el
SRR RO . S SRR . SR SR R D AT
e, DO e b g R R S R . R AR
LRI, A AR SR LR B 22

2 MHERE

2.1 UE5EHH

LC-30A #f m 8GR A TS . LC-MS 8050 HE BB (X
(B A BEATD: 0.1 mg F10.01 mg 4347 R F-Gitt H- e A
Fl); TGL-20B & i B DML 2222 ), Milli-Q
B Al KA (75 = 2R e 45 [41); KQ-800DE # A P (BT
RN B A BR/AF]); VORTEX2 WEHEG fe(iiE 1IKA &

A); KA IERE 0.22 pum( B IERLA AR A FR 2
#]); Research® plus 20~200 pL. 10~1000 pL F¥H(fi
Eppendorf 23 7))

WG (i al, 18R BT OE B R
(Na,B40,-10H,0, 4r-#r4t, )i v pefb 1A PR Al); 9-%
JE L =40 P B (FMOC-CL, 99.0%, [ 244 kiR 7
B HD); Cog AHZEHURE (LS B2 A B H] ),
IR L Y R R R R I (BT B = 99.0%, 2 P R R
4l =99.0%, ELEZME4EEF =98.0%, [ Dr. Ehrenstorfer
oA, BEHBE-13C2,15N(99.0%, JNE K TRC 2Aa]); Mk
TR R )

22 EKWHE
22.1 AR RELH

T, RS . AR R - 13C2, 15N FR
GG &V W(0.1 mg/mL): 4 AR BAFRIOEH B . 2 H SL i
R . BRI AR B -13C2, 15N AR 45 1.0 mg T 10 mL
ZERI, FHKIE MG E 45 10 mL il T 0~4 °CUKAH, ik
HeHA.

T . S H LIRS RER S AR B AR T
(1.0 ug/mL): A5 E 0.1 mL B H B . & B L Beme . e
BEPRAERE T 10 mL #5 a0, FIZKEZE S 10 mL.
JHCETF 0~4 °CUKA, ARON 141 .

FOI BE-13C2,15N AR W (1.0 pg/mL): 4351 W HX
0.1 mL B H BE-13C2, ISN AR HERE R AT 10 mL 2,
FKERZE 10mL, BT 0~4 °COkEE, AR 1A,

T W LR . SRR SR AR R
HUGE A R IR A AR e i) ARSI 0.1 mL H B
-13C2,15N AR, R R BE AR R 1 <X il iR A A
WETAVEVSIR, W M2, 5. 10, 20, 50, 100 ng/mL, HLFH
AL
222 HouaE

(1) FERL

A7 Wi AR BRI R B, AR i Ak T 7 i
HIFRIE, T 0~4 °CHRAF.

(2) FESLEREL

FRFE 2.0 g T 50 mL 045, A 0.1 mL & B
-13C2,15N TAE W, W€ 1 min /5 E 30 min, A
20 mL EEFK, BWiE 1 min, TREARES SRR
30 min, 10000 r/min &5.0> 10 min, B 3% 3 mL F 10 mL
EE s, A 1 mL K5, W€ 1 min [F2F Cg/IME
(fEFHRTSE)E 5 mL BEEAT 5 mL /KiG4k, K5 s T
5 min J5 ), WEST R B, W€ | min. X 0.8 mL i
W, fNA 0.2 mL 5%ER FEE AN 0.2 mL FMOC-C14if 4
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W, SrBDER 1 min, ZEIRATAE 6 h, AU EALINE
23 UEEEH
23.1 &L H

%M Shiseido CAPCELL PAK AMDE 4,i%4(2.1 mmx
100 mm, 2.5 um); FE¥ 40 °C; FEAVERE 8 °C; WA A:
5 mmol/L ZMREEVEW, WahM B: ZME; Wi 0.4 mL/min;
PEREE 2uL., BREVENAF: 0 min, FishHH B: 8 %; 0~
4.6 min, WENH B: 8%~95%; 4.6~5.6 min, W ENAH B:
95%~95%; 5.6~5.7 min, JitshAH B: 95%~8%; 5.7~8 min, i
AH B: 8%~8%.
232 LN

HiL W 5% B T UK (ES): 22 J B Wi I (multiple reaction
monitoring, MRM), B FIEEE 350 °C, Bl A A
800 L/h, B8FFIRE 250 °C, HEfL Wit 55 L/h, B4
BHE 3.5kV, MHERHRAS . HAFESHEILE L.

3 HRED

3.1 BIEMEREE

433K ] PenomenexKinetex 1.7 p XB-C5. SHIMADZU
ODS 111 Cy5. ShiseidloCAPCELL PAK AMDE #4550, %
I Penomenex Kinetex 1.7 p XB-C g AIEAEH M, a5

=1

JRE TR AR TR (0 A BT, AR AR EEHL R R SHIMADZU
ODS I Cyg ZhHTET, BARIESr 2 8hy, (Ha H L BER A
ME R Sl R BT T 58 443 B, DR Lt A3 Tl =2
BT TRl L g Y R TR R RN R TR 1Y 43 BT TSR T Shiseido
CAPCELL PAK AMDE /4r#frit, Hbrg5A1065¢ 4405,
VTR, Jofi RIS, Rk +E Shiseido CAPCELL PAK
AMDE #4743#7 -

32 THEEHMK
32.1 AFABEFRAL

ZARRE 2.2.2 TR, SRS ORBUE IR
(0.1 pg/mL)Jr =47, SRR EE . L) F0 S B e )
) FMOC-Cl it E i T A (174 6 h), AT
TR AT A SO R R, 5 1 B, el N ER
) FMOC-C1 AT A AR B 3 -
322 FAARKEAA

FEFEME 2.2.2 TR, SRS ARBUR bR
(0.1 pg/mL)AY 7 AT, AR E 1~6 mg/mL FMOC-C1 1l
ARFIWTAE 6 h), HERRIE R FMOC-CI XA 3R
HISZIR, 25N 2 s, ARG B S mg/mL B, 17T
AR A, F) 6 mg/mL B, 4 B G 9) (IE EARAH
B 3G, RS BT A W B R 5 mg/mL.

FRiESH

Table 1 Mass spectrometric parameters

&4 BTt (miz) M fE /v Htim K 4 B4 Bt 18] /min
392.1/88.0% -23 \
OB EET 2.664
392.1/179.0 28
402.0/180% 14
BB fET 2.786
402.0/206.0 12
B 334.1/111.9% ~14
2 T AL I iR EET 3.110
334.1/179.0 22
395.1/91.0% -19
HH#E-PC2,PN E&T 2.664
395.1/179.0 -26
eSO by S
80000
laé 60000
¥ 40000 FH
20000 BHBE-AR
0 = W R
H B ZJE GG W e
A AT

B 1 fiAEwFL i (n=6, RSD<10%)
Fig.l Optimization of derived solvent(n=6, RSD<10%)
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Fig.2 Optimization of derivative concentration(n=6, RSD<10%)

A A B 1A A fl
ZEFEME 2.2.2 WONERE, SRAZ ARBURINAR
(0.1 pg/mL)AY =R HEAT, IMAME 5 mg/mL FMOC-Cl fii4:
IR, A ] AT Az s 1) X A3 A 2 R BB R, 48 SR 4
3PN, ARSI 6 h B, TR s, %) 8 h i, 4 4>
H AR LAy o e T B A B S A, DR b s B A A R[]
9 6 he
3.3 FHEEN

XF 2~100 ng/mL Ft B Bl | 22 HY R Rh 1R R s TRt v 1
BRI E, WNEREER, SR 2.3 (S 5T E,
DABR RV IR B g il Ak b, W TET R A b, il Am vl
2k i 2 AT, SARMERZATE BB K T 0.999, H
Kotk R AT
D7 A SRR 2.2.2 A ERAEAE BRI AT U N m1 i,

323

A 3 A5 (50 LB 1% iR H PR 0.04 mg/ke, 10 fi5(5
W LU E 2 TR E = RR 0.1 mg/kg

FEE B B AR RE A, R AR S I R .
Jite TR R R 0 b UE S, 43 9 AT 0.05 mg/kg
0.5 mg/kg FINFR MIICSEES, AEOFE R 6 IR, 25 FUbR
FEh TS LR 4, SEES A SRR AT B N
99.6%~107.6%, THXIARUEMRZE/N T 4.52%. 25 FHRAFE I
Jore B 0 T AT 3R 1 S B B3 DL 3% 2.
34 HRNELR

R AR50 )5 ot i bR 25 SemnmE & 61 7 5
il . B H LR AN R R A I, DACRBAETE] L Rt
FEE AT AT, DAE Sk X T s b
S HERE A R R RS R 0.0453~0.172 mg/kg, AR
i P ARGt BT M P R R R g
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40000 F € ¢ : ' I —h— S LR
20000 e
—— R
oL A A—a
0.5 1 2 6 8
AT A=) /h
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Fig.3 Optimization of derivative time(n=6, RSD<10%)

Fz2 WEMMNKMESTE. BEXRE. MREWER, BXNFERE. RERMNEZR0N=6)
Table 2 Linear equation, correlation coefficient, recovery rate, relative standard deviation, detection limit and quantitative limit of
compounds (N=6)

HFR L LR TN/ (mgkg)  FURE/% SR % G PR /(mg/kg) 2 EEBR/(mg/kg)
. 0.05 100.7 1.48
HOH Y=3.11e¥X-2.50¢* 0.9997 0.02 0.05
0.5 99.9 1.05
- R 0.05 100.1 3.37
TR Y=1.71e"X+1.52¢* 0.9995 0.02 0.05
0.5 99.6 233
. 0.05 107.6 452
L ik Y=6.25¢X-5.28¢* 0.9991 0.02 0.05
0.5 107.0 3.80
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Fig.4 Chromatogram of blank recovery experiment sample
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