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L, E13-5006 SPE BEAHZEHUEEHE, Kinetex C, %M (50 mm x2. 1 mm, 5.0 pwm) Z3&, @R0RH
emg@m SRR E R, ARERMN . IR TRBIAHER BRI, 0 ~ 19 min: (KT 5% ~20%
BIZNE, 20% ZHEPAFF 1 min, #E7EM 35 °C, WM 1.20 mL/min, BN 220 nm, 53R EH, H[E
AHAEE 4 mL B AN VRGOS, IR i 4R &, MR RELE 10 ~200 mg/L BRI N &M R B4R, #HE
AER =0.992 1, FEpyHER (S/N—3) fJo 20 ~0.50 ng/g, ERBE (S/N=10) }0.66 ~1.65 ng/g.
£ 50 ~200 ng/g 105 [l A3 N BIRCS2 56 v, e S e ST 3 IO K 86. 3% ~ 103.2% , AHXSARMEMR2E (rela-
tive standard deviation, RSD) (n=6) }3.77% , %A AL PR oA R, & H T 655 ok 88 0y e i
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Determination of Ethametsulfuron Residues in Fetal Chrysanthemum by

Solid Phase Extraction-High Performance Liquid Chromatography
GAO Qianni"?, LU Ning"?, XU Xianmeng"*, ZHANG Huimin"?,
WANG Mengqi', ZHENG Wenxiu', WANG Shuo', WU Baojie'
(1. Department of Biotechnology and Food Engineering, Bozhou University, Bozhou 236800, China;
2. Bozhou City Natural Product Separation and Purification Technology Research Center, Bozhou 236800, China)

Abstract: A solid phase extraction-high performance liquid chromatography ( HPLC) method for the
determination of ethametsulfuron residues in fetal chrysanthemum was established. That was, samples were
crushed and extracted by acetonitrile, then purified by E13-5006 SPE column. The purification was separated
by Kinetex C,4 column (50 mm x2.1 mm, 5.0 pwm), and quantified by HPLC external standard method. Chro-
matographic conditions were acetonitrile and water as mobile phase gradient washing 0-19 min; the volume frac-
tion of acetonitrile was 5% -20% , and 20% acetonitrile was kept for 1 min; the column temperature was 35 °C

and the flow rate was 1.20 ml/min, and the detection wavelength was 220 nm. The results showed that the re-
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covery was significantly improved, when solid extraction of 4 ml. methanol was used as eluent. The linear rela-
tionship between ethametsulfuron was in the range of 10-200 mg/L. The correlation coefficient was R* =0.992 1
and the detection limit (S/N =3) was 0.20-0.50 ng/g, and the limit of quantification (S/N =10) was 0. 66-
1. 65 ng/g. In the laboratory recovery experiments ranging of 50-200 ng/g, the average recovery rate of
ethametsulfuron was 86.3% -103. 2%, and the relative standard deviation (RSD) ( n =6) was 3. 77%. The
method is simple, sensitive and suitable for the determination of ethametsulfuron pesticide residues in fetal
chrysanthemum.

Keywords: fetal chrysanthemum; solid phase extraction; ethametsulfuron; pesticide residues; high perform-

ance liquid chromatography
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1.2 SEWH*
1201 REARRR A BR I VA TR A T o)

HER IR AR PR E R TR 100 pl, BT 2 mL SRR, HRSIME A E 0.5 mL, EFREUE
B4 TR A R R TC R B R M BE o 10, 20, 50, 80, 100, 200 mg/L FUFRUER I TAEWR, fE45 T UKA6
.

1.2.2 fmigEsmiik R BEHEERERREE
12,201 GBS BB A o Tab.1 Gradient elution conditions of ethametsulfuron

\jﬁ AN . \jﬁ
3% A Phenomenex Kinetex C g 8,11 B .

e (S0 mmx2. 1 mm, 5.0 pm); WEH gy Mmoo e(LH) /% @(HK) /%

~min"")
A M a0, B A gk, BN 0 1.20 5 95
35 °C, il Ry 220 nm, HEHE RN 1 19.0 1.20 20 80
1.0 wL, B2 VeI AR P i B 5 FPAS 6] 19.1 ~20 1.20 20 80
EARE, HARWE T, 0 1.20 5 95
1.2.2.2 {ﬁﬁﬂgﬁﬁﬁg 2 19.0 1.20 30 70
LAY VL T LSRR TR, (R D120 L2 & 7
LT LA BT ISR IS A 9 i 4 ° 120 > ”
, 3 19.0 1.20 45 55
0.20, 0.50, 0.80, 1.00, 1.20 mL/min 19.1 -0 120 45 s
85 PORRITESE , ULEE I X 43 B R 1) 5 20 o~ o5
RO 4 19.0 1.20 60 40
1.2.3 FRARAGAL IR AL 19.1 ~20 1.20 60 40
1.2.3. 1 $#EGRhE 0 1.20 5 95
SR /B R R AR R WAL OT i 2 i 2 5 19.0 1.20 80 20
Tremps, w0, SR 3 FrEREGR 43 B X RE 19.1~20 1.20 80 20
AT

1) 4glizk, it e o IR 2 ¢, BR2g-/KIRRR L R 10 10, $RHEL2 W, 55 1 v FEEu
[E28 2 h, 552 ERHN R 1.5 h, 2 IREEBOR AT FH e 28 LA k4, 28k ZiE T,

2) i, BRI [14], BUREM 2 ¢ T 50 mL 80459, A 25 mL 20, T3 k800 W
FEHL 20 min, B0, ¥ LIERAETE P E, R A R E S 1 R, 2 R RO B e
M, B2 R Ie 78 R BT,

3) CHEMHEE, SECE [15], BUEER 2 ¢ T 50 mL E.O08H, IIA 25 mL o( LHE): o (H
BE) =9: 1 BIRAW, TEIREE R 30 °C . TR K 100 W 448 F A 2020 min, 7EMREE N4 °C | FEN
4 000 r/min 25F F B0 15 min, BCEER AT ig, Wakidsie i RE R K, 2 WIER
WA B EZENG Y, TEef 2 AP ZE L BiE T,
1.2.3.2  #eorkmiiie

1) AR PERER AR E . SISk [16], 10 mL 8 VOPEL): VOKIBER) =1: 4 IREW
TWRPETGfE SPE A1, F KU, ARG K5 A WA R A 104 116 48 PE MR il R B M 48 SPE ik, 1]
ARG . R, S, DNEA AN 20 AT S AR FR e . AR IR e, K258 T, 2 mL
CNEV A B RSN , ULSR AN ] o 288 08 M0 Y0 XoF Pk 2 i o [ AC 8 () 52 i

2) BEAHFEBORB AR R E , SIE3CER [16], 10 mL A VOHEE): VOKER) =1: 4 IRAHR
Tk GEIE AL SPE A1, F W, SRIEHE O B AR R B 116 28 PR AR S RLER M 2 SPE A1k, 1E
2,4, 8,12, 16, 18 mL AN[FEAFAH BTN, WO HARVENI , KIBZEIET, 2 mL SEH#
IF UEREAEI XSRS (R O AR X B A i e 1] WG A s i)
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2 EWERRHESHN
2.1 BiEEH
2.1.1 GshAERSEE R E

i CHE- KA T s A, AR R AR v I B AR BE, ML . (IS RMARFR LY 2 i A
IR AL BT B, R R DRI S FE VR Lt WO TR G, WOAS SEIR VR BE R . PR 1 W]
W, MZRE-KEB BV o (ZHE) =5% ~20% B, 43 BRSO, WeIBARE FLXTRR, JRI IR I
2=V, 3L S5 4 A5 A R SRR €3 - R B TR RV I S PR B K v 7 R R B A 2 1 5 4
FIFE . SRR o (ZHE) =5% ~30% . 5% ~45% . 5% ~60% . 5% ~80% f, HAriyJE E 3
VR0 ARBTG5 1 S G LW BIVE R SR B T2 T ORI, ST IR 2,
i E AR 43 8 B IR

500 - 500
400 400
o o
< 300} < 3001
E E
e L iz L
w 200 w200
= =
100F e A T e 100 e AT
0 Ll A 0 Al L— 1 L L n -‘)’\_A S— Sam— ]
0 25 50 75 100 125 150 17.5 20.0 0 25 50 75 100 125 150 175 200
t/min t/min
a) o(ZE)=5%~20% b) o(ZE)=5%~30%
500 -~ 500[ 500
o 400 L - 400 > 400
= = | =
\E 300 \E 300 g 300
i wo | g
G 200 & 200 @ 200
100 - Iz St e 100 Jiiz A 1 e 100 i R
0 25 50 7.5 10.012515.017.520.0 0 25 50 75 100125150175200 0 25 50 7.5 10.012.515.0 17.5 20.0
t/min t/min t/min
¢) @(ZI)=5%~45% d) (2. 15)=5%~60% e) o(ZI)=5%~80%

B 1 7N[E) i 3 18 4 A i L 5 B i R
Fig.1 Chromatograms of gradient elution ratios for different mobile phases

2.1.2 IEAEE

FERIFRRSIAR T, 6] — 4 AN ] %) D S A AT v A DR B8 B TRI AR ) 3 S oA B 1 44 e £ P
], R AR, (RIS AT LA R 10 R, P e R 2 5 38 A (9 3 B B A
BORSERER 0. 20, 0.50, 0.80, 1.00, 1.20 mL/min %5 5 FiA[RFH, WUEHEO B2 A2 2 PR H
By s WIS ] B 52 0

HIE 2 AT 0L, Y3k 0.20, 0.5 mL/min B, HUERTRIAESS | 3 000N H FRIG A 40 5, 1P
By, MmE 0.8, 1.0, 1.2 mL/min I, EAREFE RIS 4008, HEE WA, g
[BSERT, WEIEXTRR, MHHLZ T, MFEHR 1.20 mL/min B, HIERHEGEE, BEREL, HIXHE, 1§
e, PRI, ARSER iR 2 1. 20 mL/min,
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L 500+ 17507
L 250k e 2 Tk e+ 175 77 1500F JHE AT o+ 711
- 1250¢
= 1000F =
E E1000F
B 750 f«% 750 -
& 500r = 500t
250} 250+
0 1 1 1 4 1 1 1 1 1 1 1 1 1 ]
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t/min t/min
a) i 0.20 mL/min b) #ii#E A 0.50 ml/min
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E 2 ;rl_.luu. Tmﬁfg@
Fig.2 Chromatograms at different flow rates
2.2 HmETAEMKL 200
2.2.1 HREGIHE ol
VIRG3 Rk, 8K, gi o iERMORE-H S st
RO N <
FEAE PRI, 3, B4 n] 0L, 3 Fhde ) 4\5 100 -
— e - 8 L 75 -
BB MR 35, BRItk g & 1|
N S iz 4 Tl [
MRPEARLE, AL IS NREURARATBERT S, B ot | L i hﬁ
FH RSN SEBGA M B PR, o H ARy i 2‘5)
IR, WEIEAREL, HIELZAHXIRE, bR E 0 25 50 75 100 125 150 175 200
t/min

WRIKE] 54. 9% , BAS SR e &
PEBCR L BORE S, (EFF Bk — g e Ab B

RO IEIERN
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Fig.3 Chromatogram of fetal chrysanthemum samples
with acetonitrile as extraction solution
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Fig.4 Blank chromatogram of fetal chrysanthemum with different extractants
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2.2.2 SPE H: kAt B
2.2.2.1  [EAHASEUBEMOR RS i

] AH AE B I VR B R H AR A R, AR SCRE I EE . . TN AT NG 4 PPk 17 ik
W, SPATICER 3 W, MR 2 AT, BEE DEMOBFP IS AR IL ,  BH A G AR A v e R R RLOR 25 S
F, HA N ERAE A PR A [RLSCR B 54, 6% , 11 F SR Sk 00 R T 1900 g 5 Ak o [T Wi S5 AT 35 86. 3%
WA S 56 e % 405 P A A R AR
2.2.2.2  [EAFEBOE BB AR TR A 5

VEME ARG H AR SR sg ok, ARSI EsE 2, 4. 8, 12, 16, 18 mL A[RMABIH EEHT
VEME, P 3 AT UL, BEE VRN AR R I, PR A R SCR e i e A, R KA 86.3% , K
ARSI e P H R AR BN 4 mL,

R2 AR[EIFSE SR BA 5 PE MR AR Y [ i ®3  AREMEFRSEM %A % BE A f B [T g 2
Tab.2 Recovery rates of fetal chrysanthemum Tab.3 Recovery rates of fetal chrysanthemum
samples with different eluents with different volumes of eluents
AL % Ve AR/ mL R/ % SRR 22/ %
VEBSRRZE PRI AR 22 2 77.2 4.37
i 86.3 2.56 4 86.3 2.36
N 8 70.7 3.59
s 66.5 3.55
12 30.4 4.10
PR 54.6 3.82 16 314 3 84
LI 80.4 4.13 18 26.8 5.15

558 PE PR A AR B 4 M o0 BTG AR AP 1Y SPE [EARAE O, 750, I 4 mL HY R PR M 1L
Je, BEART BRFER BT T4, Z5RaE S fros, lbL, RS EREEISEE AR AR e, HMORR R H AR
WA B NS, IBRETSCR A 86. 3% , {25 = T Ak i PH AR i e 2 i 9 1) DA
2.3 {UBHEWIE
2.3.1  trifEdhge L mn

B MRS AR A GE AR B 10, 20, 50, 80, 100, 200 mg/L, UL HFrHE A AL PR, B
REW T R AR bR AT RIS, 1SR BOARMERR AR 6 s, Wl UL, 7 10 ~200 mg/L AITERE,
HEML AR v =7 929.2 x —35 525, HZMERLF (R =0.992 1), LAGS 0 [ 5 56 i 47 e L % 42
TR R 4 0. 20 ~0. 50 ng/g, EEBRN0.66 ~1.65 ng/g,

200 1817
16k y=7 929.2x-35 525
150k i R=0.992 1
2 St
Eloop 2ot
i o B gt
® 5ol e A ik e =
& of
) !
0 | - A 2k
0 1 1 1 1
~100 I I I I I I I | 0 50 100 150 200
0 2.5 5.0 7.5 100 125 150 175 200 R ]
#/min _ p (MR BE R )/ (mg - L7
B 5 ZREEANRIKRAEMMSERERT SPE BT & ik E E 6 BEBENIREMRS
Fig.5 Chromatographic diagram of fetal chrysanthemum samples Fig.6 Standard curve of
through solid phase extraction column when acetonitrile was ethametsulfuron

used as extraction liquid
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2.3.2  [AISCRSEE

ARSI 1 P RDST SR 2 B8 S 3 A 5 g R sk 2 ik PR T i 2 Ry 25 L RE A BE BT, WS 50, 100,
200 mg/L 5 3 AR R B A R R B R AR VR, EAT 6 WRER S SR, WA i 2 BH P A i e R
GERT- 3 IR H 86.3% ~103.2% , ARXTARHEMG 252 3. 77% , Jrik B IMELS, PI & Stk o i
BOR,

3 #ig

T 3 25 B B AHAS [ A BE U FIAS [R] X €35 40 BS RO s, A5 B gk 55 . ZIEFIK
YERTRSIA, BREEVEY 0 ~19 min, ZMEERFIECH 5% ~20% , 20% LHEP-FF 1 min, JFHHK 1. 20
mL/min, 3 ERSCRIF HAORRE BRI, AEMARE T, 58T RE AT AL B A5 QR ORI A2 | [ AH A5
TG 58 TR o 2 RO 58 A ARG AR i 2 B SR AN ISR A S, % IR i i B AR AR R A S, B AR Il
R 54. 9% I 25 51 86. 3% it FH [ AH A B - = A50VRORH €00 338 125 0 i 2 v e R B B 1) B P, TR
TR A PO IS 9 12, 028 min, FEFRBRIETE 10 ~200 mg/L TEFEINEME SR RLF, MR R =0.992 1,
FEREBR (S/N=3) #0.20 ~0.50 ng/g, EEME (S/N=10) H0.66 ~1.65 ng/g., 7E 50 ~200 ng/g
TPl A P S v, iR 48 e s B SF- 2 [T 86. 3% ~103.2% , AHXIREZE (n=6)
K377 %, FIEEE R HTEOK
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