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TWAE, KEZ Kk m, Kk H, Kk 4
[He G A P A B 7 S R I (T R ) PR L FRHH 450008]

B OE: B A RSB R - HR I A A K R AR F T k. TR R SRR R R
20 min, 247 BALEREARAE RS, IS+ ARG, VIVIBEBL, VRO T 35 °CAKIRIR4R, FH20% (V:V)HI K
(R 01%H IR A MEZS, 1 0.22 pm /KR PUFK LM (polytetrafluoroethylene, PTFE)MFLIENE, R w30 AH
(a3 ERIE TG TR, B BEETHATE 1~200 pg/L i i i 30 FBl 2R M 06 2R BLIE, ARG R B0 0.9998;
HERN 2 pg/kg, RN 10 pg/kg; BIIKFEH 0.01~0.05 mg/kg B, [EIETE N 80.3%~108.6%, FHXIHRHE N
25N 2.4%~4.4%, GBI Ay I | fRTE, VAR ORI AR L B WD SR, AR AL FOK
At e RS (1 7 2

KEIR: BEEE; ROK; RO EE - FR IS A ARG LR

Determination of sulfonate residues in corn by high performance liquid
chromatography-tandem mass spectrometry

ZONG Shan-Ying, ZHANG Jun-Hui, ZHANG Li’, ZHANG Hui, ZHANG Juan

[China Certification & Inspection Group Central Plains Agricultural Products & Food Testing (Henan)., Ltd.,
Zhengzhou 450008, China]

ABSTRACT: Objective To establish a method for the determination of sulfodone residues in corn by high
performance liquid chromatography-tandem mass spectrometry. Methods The samples were ultrasonically extracted
with acetonitrile for 20 min, purified by a graphitized carbon solid phase extraction column, and eluted with
acetonitrilettoluene (3:1, V:V), the eluent was concentrated in 35 °C water bath, dissolved and fixed to constant volume
by 20% (V:V) methanol aqueous solution (containing 0.1% formic acid), filtered by 0.22 pm hydrophilic
polytetrafluoroethylene (PTFE) microporous filter membrane and detected by high performance liquid chromatography-
tandem mass spectrometer. Results Sulcotrione had a good linear relationship in the mass concentration range of
1-200 pg/L, wiht the correlation coefficient 0.9998. The limit of detection was 2 pg/kg, and the limit of quantification
was 10 pg/kg; when the addition level was 0.01-0.05 mg/kg, the recoveries ranged from 80.3% to 108.6%, and the
relative standard deviations were 2.4% to 4.4%. Conclusion This method is rapid, simple, accurate and precise to meet
the needs of daily monitoring, which can meet the needs of batch detection of sulfoketone in corn.

KEY WORDS: sulfoketone; corn; high performance liquid chromatography-tandem mass spectrometry; solid phase

extraction; millipore filter
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BEEE, 308 C L H,,ClO,S, J& T —HiIZKERF I,
VRS e 25T BR R, WA A0 br oKL . R,
A A e, HA et i = Ve AU RN
B RO R 5% R R R SR, U]
KVE, B, ORISR T4 T4 I Rl 2 A B B
WBTRRSOR, HARF N . WMHEERNE, L] 15%0
BB TR k2 4, B GRINY T Ak  B LR P st s i A
F5 R R R A M MR T A PR SUR . B 6%
A B HAGEE 2 Rk, B 2 T Rk 44
LR, (A e 4 B ARSI RS B I Y 12
PR RN R BRI S R A I Y RE e B 2 B, T RE A 5
I A B PHFFIFE 558 2 2 P9 1 i U4 A6 T (hy droxypheny Ipyruvate
dioxygenase, HPPD)¥ J1, THLIE® MMM, /LK
RS LR INAE, YT EARAKPER, HFmE51E
KA RS, DRSS L L P AR 2L 20 .
B RATH GB 2763—2021 (& i ZEFRME BilhR
2R ER B B DRI T B B A oK P 1 e gk B B
0.05 mg/kg, HIFARLS AT SH Mk bRiE. B Al E X
TG B AT ST 5, ELFIE T ik 2 R R RN
LSRR L RTAFRAE TR | W B, ANE T
R [ AR BAER 2SR 5k € 3 9 )
BEFHEA TR AR, ROUCHAUD 5N i FH AU €235 4
T B &, (BT A AT A TR A A, ST
RO, ANE T M o A SRR R S R R A
P, S A2 5% B A M R H DL A RS R R 2 P04, R Ab
PRELIOI S5 MV b 45 22 O i 25 B8, WFARAE A oK P i S
WE Bk, DA . e . BRs R ok B HAth Al
YIRS T R SR (S

1 MR5RE

1.1 #R5ERF

T SRR HE A T (Ll T 99%, RER/RIERHY A R
ol . W, CiREE . WRR(t ks, S5 Thermo
Fisher Scientific A H]); S LN ToKBRRREN (S Hrali, Rt
BRI R, A S B AHZE TG (R FR Carb
FE)(500 mg/6 mL). Cyg#:(500 mg/6 mL), Carb/NH, 554k
(250 mg/6 mLy(H BB+ b g Iy A R A Al ), 3 4
Agilent Eclipse Plus C;5 (100 mmx2.1 mm, 3.5 um, 32 [# %4
AT EAM RN,

HLB #£[500 mg/6 mL, Z4iE5tr R CRHDAFRAF];
QuEChERS £ [15 mL, 900 mg MgSO,, 150 mg N-N%:2,
—Ji(primary secondary amine, PSA)]. ZJ41(500 mg/6 mL,
REE SRR IR F); 0.22 pm A HUHIER (Nylon) |

0.22 wm 7K AECREER, polyethersulfone, PES)(3E[F Agilent
Technologies /A /)); 0.22 pum A HIAHIERE(Nylon), 0.22 pm 7K
FHIEME(PES) . 0.22 um 357K R PUFR 24 (polytetrafluoroethylene,
PTFE) L UE B ( 1 2 3% A A ); 022 pm A4 AILAH I8 AR
(Nylon), 0.22 um /KAHJE(PES), 0.22 um 3%7K PTFE f#{fL
UERECRH A A, KIS —Z0K .
1.2 UE5K%F

1290-6460 Infinity =280 A (2 1% A3 156 5 i A (16 HEL Mgt
% B (electrospray ionization, ESI)]. 5982-9120 20 45 [
FHZEBUY (35 [H Agilent Technologies 23 H)); MES02 Hi 1K
F-(#E 0.01g, Hit Mettler Toledo 2 7]); SilentCrusher M
Y F#s . Multi Reax JRi% %% . Hei-VAP Precision igf5 78 k&
X (fE Heidolph 724 7]); Milli-Q 28 F /K &L (3
Millipore 2% 7]); AS 20500 BT 75 1l 15 M AL O H LR 8L
Wi # 4 B2\ ); Eppendorf £5.0#L(FE [ Eppendorf 23 w);
N-EVAP 24 {3 Z W AY (3 [# Organomation Associates 23 Fl)

1.3 BiEEH
f633%FE: Agilent Eclipse Plus Cyg (100 mmx2.1 mm, 3.5 pm);
WA A(ZNE), BUEFLEL N 0.1%H R, & 5 mmol/L 22
), W 0.3 mL/min, FESNAIMELEIIRR T W 1.
F=1 REERERRIER

Table 1 Mobile phase composition for gradient elution

A 8] /min A% B/%
0.0 5 95
0.5 5 95
6.0 90 10
6.5 95 5
8.5 95 5
8.6 5 95
9.5 5 95

1.4 &4

B BESL AR IEE T W 2R
W5 I (multiple reaction monitoring, MRM); &< i J& :
350 °C; TH#R L 10 L/min; S54b23ET7: 45 psi, #§S
JREE: 350 °C; #HiE: 10 L/min; BANETHIE: 3500 V,
MW 5 o) B Rl A e A LR 2,

*2 BERENETYREES

Table 2 Monitor ions pairs and collision energies for sulcotrione

HArd HEF(m/iz) FEFm/z) Rl 13 BE /e V
it R i) 329 139.05 18
329 69.05% 45

E RN ERE T
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1.5 HERAETLIE

FREUB TSR A1 E 0 £k 5.00 g F 50 mL HZE .0,
JnK 10 mL, WRBERS], WHMAZNE 20 mL, #E I
20 min, JiN 3 g @fLAN, P& 10 min, 4200 r/min Z.0> 5 min,
B ISR

FEAT AR B AH ZE U H A2 2 em 5 oK R FR 4N,
JNFERTSEH 4 mL ZHE+H2EG:1, VIV)TIPER:, MM ek
TREREN B THERIT, VERIASEN 2 mL b3& b 35 2 WA ZE Bk
b, IR O T 20 mL ZJEHEEG: L VBRI, A
FEVR IR TGO o7 35 CHRIB RS R 47 224 0.5 mLo
Pk E T AR BT, B IA 1 mL @ SRR
oA 20%B H K, 3 0.1%H IR fig, 1R 4 0.22 um
/K PTFE MFLUERSL U, FF LHLAI .
1.6 EEMNE

FHEZ A 100 mg/L AR B R S 2 A6 RN
0.005. 0.010, 0.020., 0.050. 0.100. 0.200 mg/L FJFRFF5r
HE ARV, e FHERRL .

15 ZR H AR T AR RN Ak BRI A R ot Y TR e ke
TRAH RS- e, MRk i, RS AR FR e Ab 34

2 GERE5HH

2.1 RBEUATIANER

HOPRRA BRI R, AP eI T 205, &
Bt HEE-IK(8:2, VIV). ZE-7K(8:2, VIVITEMIRBUAF, Hois
HAEBGHCR . SARBUAFIBEBURSCREE R ILFE 3, S5 5E0,
FH R - K SRR SR B A, 1R BN IR ke, 2GR
B K P B A [ i e e, RISCR g, FPLME G, T
ARWEFT kA 2B AR BRI o
2.2 REEARAERE

AW BIBE B T ¥ PR . B MRS I 4

FRRBOR A7 RBCICR, 4590, 4 FHRBOT I RES:
I R AR, Hoh, YRR R, B
AR SR B BE— )3k, GaE s Y, BAG R
I o 3 e AR G 2 428 FH A 75 1 R AR o v P T )
BEFTHRI, BRAEMRIES AT & $RHOr IRBRCR WK 4.
23 REERERNEE

AN T} 1 Joi 1 A 2 S5 L A T 32 B AN T), AR 9 % 5%
TSI T HEZE . UK K U e Ko Tk 14 (R MACR )
SO, S5 S MR R, VR A, IR
BRI, B IAERCEA R . iR S E, ATaEss A
AT R 7 (R I AN 27 i R, P R AL,
AMFE IR LEEFR 35 °CHE I ERE . UK (e 8 T B -
24 [EHEZFERIERIEE

B G RBUG MR BOR B A BRI EiE, a8
Ffb B EAL— O E S Ts AN, — 5 T2 CRE LR
SoM, AR AT Z, S AR E P AT
HCABFFE A3 1L T Cog EAHAEIR: . HLB [SAHZEHR: . 2
JRE . Carb(fi BaMEAR)FE . Carb/NH, 5 4541 52 QuEChERS
FLE R AL ARBEACR . 255103 6, WM
R F Carb(f1 88 fbB5) A 23 Bk (0 R 2 AR Iy, b5 1
PRI R e esE W], HE RO DGR et A Sl 4R
W E L Cigl HLB [BEAHAEHCH:, Helom i B, [T
FREAE E, PR S H O R R R, SR
KRR TR TS . AR, AU EH
Carb(f7 S5 ALBR)FEAE AL AL
2.5 WFLiERER KR

FAR W5 W BT Sk P B R B 7 ARV, FH 20%
BRI (2 0.1% H IR FC il BT StV B 10 pg/L AR IfE
VW, 4305 0.22 pm A5 HLAHIE B (Nylon) K AHIEBE(PES) |
27K PTFE JERGAAL, 200 EALIE, ] Akl i o Ao i I
SV B BR MRV WA S ) B

F3 TRIAFHREE YRR (n=3)

Table 3 Recoveries results of different solvents extraction (n=3)

PREU TN BE /(ng/kg) S RE S5 R (ng/kg) -3 IR % AT HE D 22/ %
2N 10 8.95 89.5 6.1
A b 10 7.70 77.0 6.8
R E-7K (8:2) 10 4.77 47.7 3.8
-7k (8:2) 10 6.80 68.0 3.6
Fz 4 TEHEEARXHERERLE R (n=4)
Table 4 Recoveries results of different extraction methods (n=4)
PRI ININHE /(ng/kg) SR 5 25 Y (ng/kg) -2 [l /% AER AR A 22/ %
¥ 10 9.62 96.2 3.7
i 10 8.35 83.5 53
e 10 9.32 93.2 22
P 10 9.02 90.2 5.0
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ZERRW, BEEESZ M AR RS K
IR AL . BRI, AR RAILR
TEIE B R G R R AE 79.7%~101.6% 2 6], [ 3B
FasE, FIRTFRMEm 22835 11%; KA RICRTIE 85%/%
A, IR ; /K PTEE SR IS % 7E 90% 4545, (Al
WORBRRE . BIABEFE IR D &4 20% 0 B, 3135
A A PRIl uE, 250 K0 th 23 B KRR 8 A [T %A
Koy ANwikh; S5k PTFE JEMSEAE A S64E A 3 Rk RL, BE
WKW . AHLAR, WiE A TR, Halignt
PR L 2 7K T 2 B EG A LA 8 O A i M, JE T
ENERD AT AR AN 08 o BRASHF ST e R FH 3K PTFE JEE
AT . AR SE RIS R B L2 7.

2.6 JIEFIIE
2.6.1 HFEE

— RSB, FE RO G- B B AR S M A 2t
25 B SRS [RIFR T A4 25 TR N (matrix effect, ME), ik
FEJFVCFC il 2 AR T BE MY BR LS, DA T v e i 228,
RN A RN ME/%=B/Ax100%>3%, B L3
Jo B T R R 1, A AR T SR A )
R P ST R AE TR R I B BROY, ABIFSE E A 1 ROk
FIERE A RTALHR 2 A5 28 1 B RS TR VI, 20 2
FNZS L BRI ) 10 png/L IARUETS R EAL, 43 51FAT 3

%5

W, FRRERIFE 2 &F, R4 A RUEEIFL B
KL T R PO Y T AR 4446, TEIRF AW - 14 0 T
FUR 4364; HR4E H AR E 5T P 0 0 0 BLS 26 8 25 P i)
WETRIFRZ LEAE 0.85~1.05 Z ), AT T ZE BTk N vl DL Z 8% .
SR, BEREER A oK B B S TN, SR BOE
FEVAE AR A bm i M 2R R, i o R A
262 HKMWEA. R HEE

DA B 1) O A5 R B R AR BR (X, /L), TR
A bR (Y) 2 bR el ko bR dE 2Ry I 5 R R
Y=299.580788X-32.033571, AR EH 0.9998. fifi HHHTE
1~200 pg/L MBETE B N LM R RAF. A28 O R
RIMBE REEARE TAER U, SIS L K T5F 3 HiaE ks
HBR, (EME R TFA5ETF 10 B E Wb, B Bl 5 i 7E oK
HER RN 2 pg/ke, EERRHR 10 pg/ke, & REET
GB 2763—2021 FL i T K AT i A4 B 1 25K (0.05 mg/kg),
I RAURE T A AR TR LR

R AESS B R KBE S BV IR e TR TR % 880 ik
) SR A 25 B B AKSF- 435124 0.01.0.02., 0.05 mg/kg,
B FEATIE 6 Uk, il R 1 RIS R 80.3%~108.6%,
A Xt b5 #E fi 22 (relative standard deviation, RSDs) &
2.4%~4.4% . K FIAERG BE S FF A A DGR . ISR AN
AHXSARAE DR 22 D036 8o Tl R £ 8 28 RN 4 1 FOR L v
B BT e PR A S LT 1, 2,

TR E B B B R LE R (n=3)

Table 5 Recoveries results of different nitrogen blowing temperatures (n=3)

R /°C AR IE /(ng/kg) SR E 25 (ng/kg) SB[ % R 4 0 22 /%
30 10 8.43 84.3 6.8
35 10 8.98 89.8 5.7
40 10 6.32 63.2 8.6
45 10 4.02 40.2 2.6
®6 ARIEMFERHAEWRERLER(N=3)
Table 6 Recoveries results of different solid phase extraction columns (n=3)
[P AR 2 B 2 Y TSIV BE /(ng/ke) R0 R S5 (ng/kg) 15 IR %% AR BRI 22/%
Cys* 10 9.34 93.4 3.1
HLB* 10 9.55 95.5 4.0
AR 10 0 0 0
Carb E 10 9.60 96.0 6.1
Carb/NH, i 10 0 0 0
QuEChERS 10 5.16 51.6 35
TE: * R RIBOR B EAE, BORNOR B RORAR g & 15 BT SO
R71 TEUEEHEWERLER0N=3)
Table 7 Recoveries results of different filter membrane (n=3)
T FRAER IR BE / (ng/L) S8 5E 45 2R (ng/L) 3 B /% AR BRI 22 /%
A5 HUFE I (Nylon) 10 8.74 87.4 11.0
IKARUERE(PES) 10 8.45 85.5 0.88
37K PTFE JEMI 10 8.98 89.8 0.62
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F 8 AEERTE FRE R A A B R T AR R ZE (n=6)
Table 8 Recovery rates and relative standard deviations of
sulcotrione in corn (N=6)

AR E S Rl E AHXT s o

/(mg/kg) 28/ (ng/kg) /% 22 /%
0.01 8.60 86.0 44
0.02 18.5 923 2.4
0.05 51.2 102.3 3.5

x102 4.543 min
225 1
2.00 |
175
i 1.50
Boost
1.00
0.75 -
050 - _ £ e
025 & . . .
4.0 4.5 5.0
B8 B[] /min

K1 R AR A W S R (2 pg/L)
Fig.1 Chromatogram of sulfonate standard solution (2 pg/L)

x10? 4.543 min

2.0 | H‘
1.8 |
1.6 | ‘ l‘
14 - [
12 R
1ok N Il |
0.8 - || [ i
06 F |\ ~ A\ LS
04 '

TREE

4.0 4.5 5.0
{483 B [A]/min

B2 28 R BT PR A (5 151 (2 pg/kg)
Fig.2 Chromatogram of sulfonate standard solution in
blank corn (2 pg/kg)

2,63  FEFAf AR

ARIEFBMA R T LR . FEREIE)
HeRg 20 HEYR E K, $TR 1.5 F 1.6 Bk 75 B b 334460
Tl R A P A, T R O X Rk B R i R

3 g5

ARG FEST T 1= OB €33 - I B A ) R K v
B (8 A AT v, O IR TR mL\@%\Jm\%
& HANT GB 2763—2021 Hr ik BER TCAI I ik 145 (A,

OB A A IR T —E S

BEAR, AR E T (L s 0T i e ] 00 5 A7 —
ORI WWT%%&W%*%%%MW%&W‘ﬁHL—
G T — A BT R B WL, KRB
PRGN 5 SRR A AR OC R AN K, AT A SR Al X oA [=]
Wi — BN BEA BRI 17 IR S — RO ) S
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