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$ Amethodofsimultaneousdeterminationof15sulfonamidesresiduesinaquaticproducts
wasestablishedbysolidphaseextraction-highperformanceliquidchromatography(SPE-HPLC).
Thesampleswereextractedwithethylacetate,degreasedwithn-hexane,andpurifiedbypolymer
cationexchange (PCX)solidphaseextractioncolumn.Theanalysiswasperformedbyhigh
performanceliquidchromatographywithachromatographicconditionofseparationonaWatersC18

column (4.6mm!250mm,5.0!m)undergradientelutionmodewithmethanolandPBSsolution
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containing1.1%aceticacid (0.01mol/L)asthemobilephase.Thetargetanalytesweredetectedat
thewavelengthof270nm.The15sulfonamideswerecompletelyseparatedwithin65min,showinga
goodlinearrelationshipwithin0.5~10.0!g/mLwithcorrelationcoefficientsgreaterthan0.9900.
Thelimitsofdetectionwereintherangeof10~20!g/kg,andthelimitsofquantitationwere
20~60!g/kg.Theblankrecoveryratesofspikedsamplesatthreemassfractionlevels(500,1000,
2000!g/kg)rangedfrom73.1% to109.6% withtherelativestandarddeviations (RSDs)of
1.0%~6.7%.Theestablisheddetectionmethodinthisstudyshowedgoodreproducibility,stability,
andlowdetectionlimit.TheresiduesofSAsin10differentspeciesofaquaticproductsfromJiangxi
provinceweresampledanddetected,andnoresiduesweredetected,indicatingthattheresiduesof
SAsinaquaticproductsfromJiangxiprovincewerenotsevere.
!"#$%&'() sulfonamides,solidphaseextraction,highperformanceliquidchromatography,
multi-residues,aquaticproducts

!"#$% !

$%&

" &'#()*+,!-"

!

&'()*+,(*-,./

#

$0

" .+/0123456$27

8#&9:;<=>?@AB2C>56$$

$%&

D

E56FG%HIJ%=>KLMNO#PGQ>R

ST%UVW%XYZ[\W%]^

1"2

$

$%&

2_`

?%_ab=>cdefW%ghij#klmn

%opqrst

132

#uvwg2mxyz%{|}~

}#=�6�]5$}#��Ed�%d�%d��

M��

14!52

$ .��rst��#��:�����

���

$%&

�����? !

-*6,-'- 7/&,.'/ (,-,8

#

9:;

" � � $ � : � n   ¡ ¢ £ ¤ ¥ !

<=./6

%(,-/+8*7,'& <=--,&&,=+

#

<%<

" ¦�W%§¨ %©

ª%«ª%¬­Mn ®

$%&

2

9:;

.

">> !?@A?

1#2

&

9:¯°¯±²

34#

³´µ¦�¶EW%·}n

 ®

$%&

72

9:;

.

">> !?BA?

#!¸B¹+º»

f¼½®2

9:;

.

3# !?BA?

1C2

&¾¿ÀÁ%Â/M

:�ÃÄ

$%&

2

9:;

ÅÆ�ÇÈ¦�$ ÉÊ

$%&

f:hË�EÌI2�?��#.ÍÎÏÐ#ÑÒ

'Ó�ÔÕÖ%×xÕØ2

$%&

���ÙÚK¡D

EÛÜÝÞ$ ßàáâ #9:

$%&

f

3>"4

ã2ã

rä?åæ�

D EF> 8

# çe®

EEG#H

&>Rèé

°

1D2

$

$%&

fêë#!ì¨%í¨%î¨"

1E2

%ïð

1F2

%½¼

ñò

1">2

®�EÙÆ$ fó>ô

1""2

%õ

1"32

(ö÷:\ø

2ùú

1"42

®�ÙÚÆ�!¸º»%!¸B¹+º»%

!¸¹ûüý!¸¹ûþ$ ÿ!MÄ"#$

4

Ón

>ú!%ú%&ú%'ú"gh!"#$%��\(

)*#f

3>

+,-È.Õ2&úgh/ÙÆ�

$%&

1"52

$

ÉÊô� ®

$%&

2��-012#ç34ô�®

$%&

��;<5Ê67$;<#ÙÚ

$%&

��28Ü

K¡E9:)*¡ý;<)*¡$ 9:)*¡E=

>9:?@¡ !

/+IJ-/K(,+A/. ,--'+=&=7L/+8 *&&*J

#

M;N$%

"

1"#2

ý A g B ¡ !

O=((=,.*( ?=(. KL*&/.

,--'+=OP7=-*8=K?7*QP,O *&&*J

#

<RN%

"

1"C2

# CDÓK

¡�&ßà5Eý5gFG}03\(ÙÚ#DE

×xÕØ%ÙÚHÕI%FG}ÎMNO$ J;<:

hËCÓIHÙÚK¡K>RLM#LMæ2N}

O PQRÜS>;<K¡\'TÔU$ ;<)*

¡EVÇWF

K

X>YF¡ !

?*& OP7=-*8=?7*QPJK

8*+./- -*&& &Q/O87=-/87J

#

R<K9$B9$

"

1"DK"E2

% ØZ[

ÇWF¡

1"FK3"2

%_

B

ØZ[ÇWF

K

X>YF¡!

'(87*B

P,?P (,S',. OP7=-*8=?7*QPJ 8*+./- -*&& &Q/O87=-/87J

#

TU;<B;<K9$B9$

"

133K3C2

M$C\K¡]^_W`aÕ

Ø#�}�?�Ô#

VU;<

;<ÇbecDÓ;<H

IdLe#&;<:h�fghi�ÙÚ®j�k

l2;<#mnez>dG$ oRpYq¥rsÙ

Ú�tuWFv# mn=>

VU;<

ÙÚ<RÜÄO

 \(wp2x`yzU{|$ n O +Y}

p#.�~�O ®pY2rs#l��RÜS>

�Ç��vx`��z�|# �S>

9<W

�Ç�

�v

13D2

%

U<W

�Ç��v

13E2

�

V;X

�Ç��v

13F2

x

`�zí¨O #

Y'M<PM:$

x`Ð

14>2

�|ú¨�

 M$ C�Óx`�z�v®#

U<W

�Ç��v�

�.�3��N�����3%��#DE���

��yÇ���Û^>#e���j�#�>2

QV

$&



!"#"$!%& $!'(%)"

)( *+,-

!

./ ,0

"

#+120/,-.324 5./.61+-,/+3- 37 89 #2073-,1+:.4 !.4+:2.4

+- $;2,/+< =63:2</4 >? #30+: =@,4. "A/6,</+3- B&+C@

=.67361,-<. )+;2+: %@631,/3C6,D@?

EFG!H$) FI IFF5 #%("H%" $H5 J(F'"%&HF)FKL M30N OP (442. 8 QRQO

!"#!$%&'(!)*+,-

!"#

./012

3

$%&

./0124

'()*+()

! 56789:;

1<=>%?!@

,-.

" ABCDEF6

/"#

./

012GHIJKLMNO" PQRSTUVWX

,-.

YZ$[! \VW]^_[`abcdefg

0(

hi`aj

,-.

klm!`a

,-.

n7op=:

qrst`a!ouvw/xyqz{|`a" #}

M~����� �?=}M�

10

iUW�m?h

��j�� uvw/xy�$%

2& 34546

&

3(10

'

73+8

N�g

10

i

,-.

j����! ����g

1'

i

,-.

X��Q�! o��

+

i���������

����( ��

1'

i

,-.

�

$/%9

�z{|:+

��� �

/9#

./012Q¡¢M�

,-.

;1

£>{|! ¤¥ga¦�§¡¢M�

1'

i

,-.

�

,/:;</%9

�¨©�(ª©�3����©�«-!

`¬­®g¯i

,-.

���!*�

+

i

,-.

3��

���`a! °±²��

/9#

./012+��!

³´:³µ=¶!����·¸:¹º»c¼½�

�����¸'¾¿!X¡ÀM�

,-.

�Á���

;ÂÃÄÅÆ(

!"!

!"#$%

!"!"! 1'

!

,-.

"#$ UWÇÈ%

.=>?@AB@CBDE

!

,F

') U W É Ê %

.=>?@GHB@CI>E

!

,J

') U W Ë È

%

.=>?@KLMBABDE

!

,/F

') UWÌSÇÈ%

.=>?@NEM@CBDE

!

,!1

')UWQÌÍÇÈ%

.=>?@NEGEM

!

,!O

')UWÌÉ

Î Ê %

.=>?@NEGHBCI>E

!

,!J

') U W Î Ì S Ç È

%

.=>?@NEGH@CBDE

!

,!3

') U W Ì Í Ï Ð

%

.=>?@NEGHIPLKLMBA@CBDE

!

,!/

') U W Ñ Ï Ð

%

.=>?@QH>IMIKLMBA@CBDE

!

,"/

') U W Ì Ò Ê

%

.=>?@NEGHIP@CI>E

!

,!R

') U W Ó Ì Í Ç È

%

.=>?@NIDINEGHIPBDE

!

,!!

') UWhÔ%

.=>?@AIPBD

!

,OS

')UW_ÕÊ%

.=>?B.IP@CI>E

!

,TR

')UWÑËÐ

Ö %

.=>?@QH>IMIKLM@CBDE .IAB=N

!

,/R

') UW×ÕØ

%

.=>?@QHBDIP@>BD

!

,U

'* ÙÚÛÜÝÞf?ßà�¸

áâ(

!"!"#

%&'()*+ Ìã) äå %æXxy

ç'*è�

J:FT-

éêëìáâ+íäî)äîäï)

ðñò%æXxyç')ó¡ôîÖ%q¨ç'*è�

!@QV>BD

áâ+õÎ¡%öî÷ÎÖ)R¡%æXq

¨ç'* øùÞúûü�¸áâ+ ó¡öîÎ÷Ö

%q ¨ ç '* ý þ ÿ f > Þ ß û ü � ¸ á â +

U=W9H:X,

£>!%

1' N%

!��"#ì

/,- (Y1' Z

)

9

1[

(Y1' Z

)

!Z,S

6

(Y4 Z

'* $%f?Þß�¸áâ+

/9#

./012%

5( NZ

!

0 N%

'*&'()*Þß�

¸áâ+

<%&

./012%

5( NZ

!

0 N%

'*+�

9\]

áâ+,-6¡X.ç¡( /J*071ê2345(

!"#

&'#()

]@GEM. :354'

u v w / x y 6 % 7 �

]@GEM.344[

8 9 Î p ! : ; � � < %

/F-

' :

:NKI^EM

xy=�>')

]@GEM. 9

1[

%

6Y5 NN!3'( NN

!

'Y( !N

'xy2*è�

]@GEM.

áâ+

<9;3'1[X

?u

@ABzCD* ~E�Þ�FÞú6<�¸áâ+

<,W;36&

GH./01IJ*^KLM6<�¸á

â+

]F;13

NO6* PQÝR6<�¸áâ+

!B>>B;

U

ç¡6*+�

!B>>BKIME

áâ(

!"$

*+,-

!"$"!

,-./

]@GEM. 9

1[

%

6Y5 NN!3'( NN

!

'Y(

!N

' xy2 +2S

0' "

+TLZU

1( !%

+V'

1 N%_NBD

+

/F-

WX

3+( DN

+V�/*Yw

-

XÌ

ã! Yw

&

X�ZUqZ

1Y1)

äî�

/&,

[\w

%

(Y(1 NI>_%

'+ ]»^_`a*

(*0( NBD

! ZUqZ

4')

Yw

&

+

0(*'( NBD

! ZUqZ

[()

Yw

&

+

'(*

'' NBD

!ZUqZ

5()

Yw

&

+

''*5( NBD

!ZUqZ

5()

Yw

&

+

5(*5' NBD

!ZUqZ

4')

Yw

&

(

!"$"#

"#01)234567 qb�cd1

1'

i

,-.

��M

1'Y( NZ

7

'( N%

&'e�!6Ì

ãYf§&!7ghi'j»X

0(( !Z_N%

�k�

lmw( nn

0(( !Z_N%

�k�lmw7ghi'

j»X

1(Y( !Z_N%

�k�:o;i'j»p%�

�Yw %

(

)

(Y'

)

1Y(

)

'Y(

)

[Y(

)

1(Y( !Z_N%

'!7

;1[ "

qr8stuv(

!"$"$

234567 �ZUqZ

1Y1)

äî�

/&,

[\w%

(Y(1 NI>_%

'*�cd1

0Y'[ Z \@

3

</S

6

)

1Y'5 Z \@<

3

/S

6

! 6.ç¡Yf! ®

11 N%

�íw

î!.ç¡§&x

1 %

(

!"$"%

895:;<

1

' ;1 ÃÄ���� #¡¢MyLz{$

%

`&_J 0([41

&

3(16

'

7018

!1|K)J}~�}�q�

�p�m6!d1��ëL

1Y(( Z

%�cx

(Y(1 Z

'!

J7

'( N%

�®�

'Y(( Z

ó¡ôîÖ�����

�zC!�!®�

0 N%

�äîäï;1Yì!��

p�

3 NBD

! .�;1

0( NBD

!

[ ((( M_NBD

zC

'

$$$$

$

%%%%

%

####

#

,,,,

,

----

-

8888

8

PS



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

! "!#" $%&'

!

()*%+,-./012345

"#

6789:;<=

!"!

)*+,-./01234

!"#$

"#

%

$%&

&'()! *+,-./

01234!#567

'

8" 95:;<

'

%=>

?1234@ABC! DE=>1234F

"#

%

$%&

#GH@IJK2L!

( !)*+,

$@AMN?O

P! 1234BC

"

%

(

%

'

@QRS

"

%

(

%

'

TU!@

AVWXYX

"

TU" /01234BC

"

@AZ

[?\WXYX

"

]

%

TU! ^

"#-'# +./

!

$0

%

$1

%

$20

%

$3"

_%

$%&

&`@A! aPbcd&^

45-46 +./

!

7

%

$%&

Pbce!af9$&`@A'

/01234BC

(

@AZ[?VWXYX

"

]

8

TU!ghi@

$%&

?jklmno!

"'-'6 +./

\

Wp&'@A! a

$%&

Pbqcd&

$09

r

$:;

f

9$&`@A" /01234BC

'

@AZ[?\

WXRX

"

]

<

TU!\WX

$30

(p

#

$r

$31

(p

=

$ sptm?@A2!

">(

! 9$<

7?@

?@

A!uv,wsptm@A2L=xy

"A#

!9$<

&`@A!zp{F|!}~�) ��!��95�

�1234BC

'

��@�r�J"

5

!

)*+-./012

#

$%&'( ! )*&+'( ,-%.( /0%1+(23 ('43+*2 ,0*5(140( 6

+./

!���������A��]!���0

' +,

?����6�n��8!��s8n��"

(

$ � r¡¢ £����n��^

4# !

¤

¥¦§¨! ©ª

# +, 5A" +BCD, E<C

«

"5 +,

¬­

®! ¯°±²

"-( +./

! ³�´

? 555 FD+./

A�

#

+./

!µ¶�·¬­®!¦·?¸�·¹º

2<G

»,

¼�¢� "

2<G

»,¼�¢34BC*

2<G

»,¼�¢½

80

' +,

¾¿+

' +, 5A" +BCD, E<C

À ! £A�

TZ?¸�·Á�´

#

Â

D&

?Ã2¡

2<G

»,¼

�¢!�0

' +,

¾¿%

' +, 5A" +BCD, E<C

Ä3!Å

�0

4 +,

ÆÇ@È

#@

É ¾¿34"

E,8

»,¼

�¢34BC*

E,8

»,¼�¢½80

' +,

¾¿%

' +,

ÊËÌÀ ! £A�TZ?¸�·Á�´

#

Â

D&

?Ã2¡

E,8

»,¼�¢! ½80

' +,

Ì%

'

+,

ÆÇ@È

#@

¾¿Ä3! Å�0

4 +,

ÆÇ@È

#@

É ¾¿34"

HIJ<KJL$

� �b0BC*£

A�TZ?¸�·Á���[

HIJ<KJL$

� �

]!¯°±²

" +./

!

? 555 FD+./

A�

# +./

!���

�Í0" @QÎÏ

2<G

»,¼�¢%

E,8

»,¼�

¢?34�r

HIJ<KJL$

� �]� �?��

�!y

4# !

¤¥§¨!0

" +,

ÐÑÒÓ*+,�

Ô!�Ô�¡

5A(( !+

ÕÖ!¹º×M�,\WØ�"

678"9

>?@A TÙ?95�Ú67Û�

'

8!

=>n�ÜÝ?n�ÞÎßàáâ@�/0

:83

$2$$ $MNM.&M.O& (6

ãä !

! P5>5#

SUå æ à á &

E2,<

Èç/0

J+QBRSF

\Wèéê/Ï& ë0

9F.)./ (5"?

«

JTOSC (5"=

Û�XS?ìí"

!"6 69

6

:;.

789:;<=>?

/0îM�,\W^

(55-455 /+

ïðÛ�ñ

ò!ó�<

"#

%

$%&

?ÅhôÎïð!õNöS

"

"

÷S

"

øù!TúØ?

"#

%

$%&

^

(#5-(?# /+

l

Ùcû?ôÎ! ��95��

(65 /+

é!

"#

%

$%&

?ÅhôÎïð!üúØïð"

@@@@

@

AAAA

A

,,,,

,

BBBB

B

CCCC

C

!!!!

!

5

6 69

6

:;.

=DE9:;<

$%&'( 6 )%<+=4= %&.*0,3+*2 >%?('(2/3-. *@ 69 A+21. *@ :;.

$%& !

+NT

D/+ $%& !

+NT

D/+ $%& !

+NT

D/+

!"#$ (=( !"%& (?# !"'$ (=(

!"()#$ (=4 !"*(+#$ (=6 !,(%-& (66

!"-()#$ (=' !"(+./ (=( !,0./ (==

!,(1& (== !,2(+#$ (65 !,34 (=7

!,5!" (=# !,0'/6 (#7 !"7!8 (#5

92D+./

:;< %

=>?@D@

:;< 8

=>?@D@

5 # 7#

'5 # 7#

4# 45 =5

## 45 =5

=5 # 7#

=# # 7#

$&



!"#"$!%& $!'(%)"

)( *+,-

!

./ ,0

"

#+120/,-.324 5./.61+-,/+3- 37 89 #2073-,1+:.4 !.4+:2.4

+- $;2,/+< =63:2</4 >? #30+: =@,4. "A/6,</+3- B&+C@

=.67361,-<. )+;2+: %@631,/3C6,D@?

EFG!H$) FI IFF5 #%("H%" $H5 J(F'"%&HF)FKL M30N OP (442. 8 QRQO

!

!

"#$%&'()*

"

#$%&' ! ()%*&' +,$-' ./$0*'12 '&32*)1 +/)4'03/' "

+

5

",$%&'()*

!

#$%&' 5 ()%*&' +,$-' ./$0*'12 '&32*)1 +/)4'03/' !

!" #$

!

%" #&

!

'" #($

!

)" #*!

!

+" #*$

!

," #*&

!

-" #*%

!

."

#*(

!

/" #0(

!

!1" #*2

!

!!" #**

!

!%" #$3

!

!'" #42

!

!)"

#(2

!

!+" #5

"

-

6 67

.

89- !

.%&'()*/01$23-

:*.; 6 <*., +'/=)/>$14' &*?3*0 4,/)>$2)./$>- )= 67

@*10- )= 89- 310'/ ! @*10- )= '&32*)1 +/)4'03/'-

";! 89-

456789:

!

!"'"%

"#$%&'()*+,-./01

234567829:;<=#>12)*+?@

ABC$

!

%&DEF@GBC$

"

%&H%

#67

IC0J

K&

!+

L

#67

IC0MKNO

%

PQ"

-

" 67

.

89-

4567

:*.; " 82$10$/0 43/A'- )= 67 @*10- )= 89-

";5

;<=>8?@

";5;6

!"#$%&'()

!+

L

#67

IRST

UVW&XYZ[\VW" VWI]^1_`ab

X]^cde&fghiYZjk1_56]^>

lm]^nop&qr" st

!+

L

#67

&uvZ

)w9xyz&{|}~F��

'8

����'��

��'~F��

.98

��'��'~F��

.98

��

�����

,

L]^1_{

!+

L

#67

]^8�

$

#:,

%( �������"��

! ;< + !=>= #67

-

.C012&��

!?'")

"I]^���u&��V

W]^1_I]^cde$

#:,

%&�����O

'

PQ&  ¡& ¢i£¤Y¥� $

7@ABCD7C 7E=FEGEHIFC

BIF=D7

&

##J

% ��¦W]^1_&]^cde§¨

©jª«¥¬&���­

+

PQ) ®O

'

�­

+

¯

°&¢i����]^±²D³´\&{

!+

L

#67

I]^cde�

.)K!8L!9%"-8

& µ�¶·¸¹i

º829:;»=¼½�"I

!)

L

#67

$

.."/8!

/.",8

%

M'%N

��f¾¿]^cdeÀº!��&]^

cde�

,)K,OL/%"98

&X{YZÁ&

#67

]^8

�VÂ&ÃX{

#42

�

#(2

&]^cdeÄ@

,+"98

ÅÆ&Ç¿�iÈÉ�ÊvoË"`½ÌÍvÎÏ

ÐÑ&¿:;OÒ²D�p&²)³´[!~F��

'8

���������]^cde�

-9".8L

//"98

&X{ÁYZ

#67

]^8��Ó&Ç{

#&

�

#(2

]^cde�Ô!~F��

.98

�Õw~FÖ

�

.98

��²)³´9×�\& ×

!+

L

#67

I]

^cde�

,."'8L/)"/8

" ®­

+

¯°&ØÙ<I

#67

wP|�I]^1_LÚ�Û&

,

LVWI]

ÜÝ_Þ×ßLàáÚâã]ÜcdeÞ¥¬I

ª«ZäVåæf¾& ç����×[è�I

#67

]Ücde�Xé]ÜÝ_9|ê�ª«¥¬$

$P

9"9+

%&Øë&ì.íî&ïðñò����ó@]^

!">;EF

#$% 6

&'()>8

*+% Q

&,()>8

9 + /+

'9 !9 /9

+9 )9 ,9

++ )9 ,9

,9 + /+

,+ + /+

!">;EF

*$% 6

&,()>8

*$% Q

&,()>8

9 + /+

'9 %9 .9

+9 )9 ,9

++ )9 ,9

,9 + /+

,+ + /+

OR



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

! "!#" $%&'

!

()*%+,-./012345

"#

6789:;<=

)

!

*+,-./0

"#

1

$%&

2,-34567

'()* ! +,-./0(&,1 ,2 3450/65(,1 036,730(3& ,2 "# 8(19& ,2 $%& :&(1) 9(2230315 &,;7315&

8

# <

19+,-.:;

"#

1

$%&

,-3452<=>?@AB!

$$=

>*>#

"

?/@;3 # $()1(2(6/163 /1/;A&(& ,2 5B3 9(22303163& (1 5B3 3450/65(,1 036,730(3& ,2 "# 8(19& ,2 $%& C(5B < 9(2230315 3450/65(,1

&,;7315&

!

$$=

>*>#

"

$%&

!"#$%'(

&'&( &) *+,- )*(&) *+,- )*(&. *+,- +(&'&) /012

$, -./.

0

)12-

03

)42)

3

1#25

6

))/-

03

-"/*

0

$7 -+/-

0

1+/)

36

1+/1

36

5)/+

6

1#/4

3

11/1

3

$8, -+/.

0

)1/)

03

))/5

03

)#/#

3

)-/4

03

))/#

03

$9" -1/+

0

-"/+

036

-*/1

36

)5/4

6

-+/*

036

-5/4

03

$9, -5/+

0

)./.

6

)+/4

6

-"/1

03

)+/.

6

)5/*

36

$97 -1/1

0

))/+

0

-*/*

0

-4/#

0

)-/-

0

-*/+

0

$9. -"/-

0

)5/5

0

)#/)

0

)1/4

0

)1/#

0

)-/1

0

$98 "*"/.

0

-"/-

3

-4/-

03

-4/-

03

-"/+

3

-4/-

03

$:8 -5/)

0

)4/5

3

)4/4

3

)./-

3

-*/1

03

-*/-

03

$9; "*./1

0

)"/+

<

)*/#

<

)-/5

6

--/*

03

-#/5

3

$99 -./"

0

)1/*

0

)#/5

0

-+/1

0

))/+

0

)-/1

0

$,= "*./*

0

-./*

3

-*/+

3

-"/#

3

-5/4

03

-"/)

3

$>; "*.2*

0

5425

<

1*2*

6<

1#2"

6

))2-

3

)12#

3

$8; )42"

0

512*

6

112+

03

5-24

36

152"

3

1*2)

36

$? --2+

0

-*2"

3

))24

3

))2#

3

)12-

3

)+2.

3

!!"#$%&'()*+"

!@*2*#

#$

,-$

D*E*D

>?@ABCD ./01

"2+24

2345

6789:;%<=3

A:B

=.>?@A

8:C

BC

D5E&

ADE

BCD5E6

?FG:HGI$

FGH%I

$%&

3JKLMNOPQR$

STUV

8:C

BCD5EFWXYZ%[\]

^_%`KLMNa

1.2"(J"**2.(

%bcdefg

h

K++L+4M

i

8:C

BCD5EIjk"

1*2.(J)-2-(

'6

lm"

11(J--(

'.n2

$%&

op3`KLMN(q

r

ADE

BCD5EFGs[\]^t_%u`Kv

MNw% xy

5(J"*(

% z{

ADE

BCD5EI

$%&

|}~��(

?FG:HGI$

FGHFGs[\]

^��%�`�vMNw%y

-(J"1(

$ ��%��

8:C

BCD5E�P.nFW$

D*E*!

EFGHBCD ����UV%����

3�.,����

8:C

BCD5EI

$%&

3��

#%



!"#"$!%& $!'(%)"

)( *+,-

!

./ ,0

"

#+120/,-.324 5./.61+-,/+3- 37 89 #2073-,1+:.4 !.4+:2.4

+- $;2,/+< =63:2</4 >? #30+: =@,4. "A/6,</+3- B&+C@

=.67361,-<. )+;2+: %@631,/3C6,D@?

EFG!H$) FI IFF5 #%("H%" $H5 J(F'"%&HF)FKL M30N OP (442. 8 QRQO

!"! #$%&'()*+

!"#

",-./012"

3456789:;<=>?! @ABCDEFB

G

$%

HIJ39 #

&' (

$% KLBG

)*+,- ./0'

39&

&' 1

$%

23!

MN9%

+45 6789: ';8 <

OP53

Q7

!"#

RS!TUVWX>' 56YZ

54(4<

[

7\],^_" BC.`

, 6:

Pa7

<

OP53

Qb

5+ 6:

cde"fg_hicdejk

2;=

l

mn^o_p

'2:;

Bq"rTst

<

uv!wtx

y"z

+45 6789: ';8

{P58Q|"}~P5��

9���}~�

5,

O

!"#

7���" ��

5,

O

!"#

���

2;=

lmn^o*+&yt

<

[

"

$".

�012{

1(45>?5+@4A>

( z

23!

MN9{P5

3Q|" }~P5��9����}~�

5,

O

!"#

"��

,?1 6BC

�����>�&yt

<

[

3

$"

.�012{

AD41>?@14,>

( �EFBG

$>

HI

J39 &

&' (

$ �KLBG

+4+,> ./0'

89&

&'

1

${P58Q|"�P5��9[}~��O��

7

!"#

���" ��D

5,

O

!"#

7.�012�

�"BC{

,A4A>?D<4$>

b

@4+>?<14A>

) �� K

LBG

+4+,> ./0'

39&

&' 1

${P53Q|"�

�9[¡

A

O

!"#

���¢-"��£¤¥�O3

QP5|D¦&§B7

!"#

¨+!T>©"xª 

!"#

«3¬­®39"¯°.�012±�!

"4 +45 6789: ';8

(

34 23!

MN9(

;4

EFBG

$>

HIJ3

9&

&' (

$(

E4

KLBG

+4+,>./0'

39&

&' 1

$!

!

!

"#$%&'(

"#

)

$%&

*+,-.

'()* ! +,,-./& 0, 1(,,-2-3/ 4051(3) &046/(03& 03 /7- 2-/-3/(03

0, "# 8(31& 0, $%&

9*!*!

!"#$%&' ²³ {W³´��µ

B"�

!"#

�¶+! BCX>W

( 6:

7J%EFB

G

$>

·IJ39b

+45 6789: ';8

²³

2;=

lm

n^o"BC1¸¹º²³9_£¤-!9m��

}~Bq"»¼½�}~�

5,

O

!"#

"��¾�²

³9:;¿(À["Áxz²³�K! _Â@AÃ

Ä

( 6: +45 6789: ';8

Å{²³9!

9*!*#

"(#$%&' {WÆÇ³È

2;=

lm

n^oRS7

5,

O

!"#

"ÉÊmËÌÍÎÏ"�Ì

[Ð>W

(

O³È9&·Ñ

F

HIHÒ

G

ÓJ&EF

X{

<@!<@!$

$ ÔÕ9

H(,I

%·Ñ

H(AI

%EFBG

,-

Óg

·Ñ

H(1I

$D

!"#

7³È!T"rTÖt

,

uv! ×z

EFBG

,-

Óg·Ñ³È|"56[

5,

O

!"#

�

�ÆÇØ³È"³È012�

1DJ1-?D@J(-

&yt

,

[

"

$(z·Ñ

K

HIHÒ

K

ÓJ&EFX{

<@!<@!$

$

ÔÕ9³È|"Ù

!2E

�Ø³È"�Ú

!"#

½Ø³

È"³È012Û�¬EFBG

,-

Óg·Ñ&yt

,

[

3

$(z·Ñ³È|"Ü¡Ý§B7Þ�ßªØ

³È" à³È012á{

1*+-?$A*+-

&yt

,

[

;

$! âã"¿:;7EFBG

,-

Óg·Ñ³È!T

%ä! ãå" X>W

<

O¹ºEFBG &

5-

%

(-

%

,-

%

1-

$7Óg·ÑD

5,

O

!"#

7³È!T!rT

�væçÓg·ÑEFBG7è."³È012é

Pêëì! ¥bíîïð£¤

!2LKM2:;

º|~ñ

òó[

$$

Oôõö÷ßø+uùg7³Èúû

H(DI

ü°! EFBG{

,-

�

1-

7Óg·ÑD

5,

O

!"#

7³È012BC{

1D*1-?D@*(-

%

D$*,-?

5+(*,-

"��³È012X>ýþ! EFBG

5-

Ó

g·Ñ³È012á{

$5*<-?<,*D-

"�EFBG

(-

Óg·Ñ{

A$*5-?D$*(-

!%ÿÃÄzEFBG

,-

Óg·ÑÅ{

2;=

lmn^o7³È9!

9*#

/01234567

!"#^

5*++ N

$%&ó56"UV

(

'KL

BGJ( &

,++

%

5 +++

%

$ +++ !N9ON

$ 7.�01@

A( YZ

5J(J<

7)�*\]D56UV�*_£

¤-!9m��}~! +'J(,-@A

A

."/

¤�!012c3~ñ

!"#

KLBG"45.�0

12%67b687

P!E#

"9:&ó56b.�&

ó56��tyt

A

[

"

�

3

"�rTy;

A

!w;

A

xy " Ù

$ +++ !N9ON !2Q

7.�012Û�

&

1(J5R

$" �<

!"#

�

(

'KLBG=7.�01

2�

1DJA-?5+@JA-

"

P!E#

�

5J+-?AJ1-

"67b6

>7

P!E#

BC�

5J(-?AJ1-

b

5J+-?AJ<-

"��

u?@\]!"",-;b,¼;½>ä!

OQ



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

! "!#" $%&'

!

()*%+,-./012345

"#

6789:;<=

$%

!"#$%& !

&%

'(#$%& ")*+,-+./0

' ((( !)*+)

!

"% ,-

!

'% ,.

!

/% ,0-

!

1% ,2"

!

#% ,2-

!

3% ,2.

!

4% ,2'

!

5% ,20

!

6% ,70

!

"(% ,28

!

""% ,22

!

"'% ,-9

!

"/% ,:8

!

"1% ,08

!

"#% ,;

#

)

!

*+,-./012./3456789)

"#$% ! &#$' ()*+,*-./0) 1#23#4 0'*,-.5,$*.-6 ,+ 5')

71./8 ./4 6(#8)4 +#6' 6.-(1)6

9%!

:;<=>?<

123

"%(( )

4!"5#%&$6789:;

<=,->?4@A(1BC$ DE

"%/%1

4FG

HIJK%&LMGHNOPQR# DESTUV

WXY4TZ+[IJ\]4^_`a

</6!1(=

$bc

Zdef4(1ghi(1jk4lmnopI

J4Qqr "

>?@?AB CD EFAFGA?CH

$

I9-B

% io-r

"

>?@?AB CD JKLHA?ALA?CH

$

I9;B

%$stuv

4

#IJ4Q

qrwo-r+xy

"(M'( !)*+)

w

'(M3( !)*+)

$

$%

z{+.

#N

|}~�!

&%

~�

!

����

!

|�"z{�

0

16!16!'

%@AC!

7%

~�!

"% ,-

!

'% ,.

!

/% ,0-

!

1% ,2"

!

#% ,2-

!

3% ,2.

!

4% ,2'

!

5% ,20

!

6% ,70

!

"(% ,28

!

""%

,22

!

"'% ,-9

!

"/% ,:8

!

"1% ,08

!

"#% ,;

#

)

:

@ABC6D

;:

E

<=6

3BC5F

"#$% : >135#,/ )++)056 ,+ 4#++)*)/5 )13)/56 ,/ ;: 8#/46 ,+

<=6

G

! ;:

E

<=6

312HIJ=KLM

?.71) ! @)0,A)*#)6 ./4 (*)0#6#,/ ,+ ;: 8#/46 ,+ <=6

,$B

!"#$%

&*O!)*+)P

'()

*+*N

,-(./0*N

12 13

4567

#(( 66%' '%1 /%3

" ((( 6'%' #%6 #%5

' ((( 53%( 1%/ #%5

859:

#(( "(4%1 "%4 '%'

" ((( 61%( 3%/ #%1

' ((( 45%3 1%6 #%1

85;7

#(( "(#%" /%4 #%6

" ((( 6/%/ 3%4 "%(

' ((( 54%( #%1 #%3

85<=

67

#(( "(#%4 /%# #%"

" ((( 64%6 1%# #%3

' ((( 55%5 #%" #%6

85-<

>67

#(( "(5%3 '%4 '%6

" ((( 63%1 1%1 #%'

' ((( 5/%# #%5 #%"

45<9

?:

#(( "(1%( #%' 3%1

" ((( 64%5 /%5 3%(

' ((( 5(%1 /%" /%"

85?<

=67

#(( "("%/ 1%" /%4

" ((( 6"%6 1%/ '%3

' ((( 5#%3 3%1 3%(

85<>

@A

#(( "(3%# /%6 #%6

" ((( "("%' 1%4 #%/

' ((( 55%# 1%6 #%/

85B

@A

#(( 65%4 /%( 1%5

" ((( 63%6 "%/ 3%/

' ((( 55%6 1%/ 1%"

45<

C:

#(( "(4%4 "%# 1%6

" ((( "('%4 1%/ /%1

' ((( 56%5 #%# /%/

853<

>67

#(( "(3%# /%/ #%6

" ((( 6'%" 1%# #%3

' ((( 5'%" 1%6 #%(

85DE

#(( "(4%5 1%1 #%4

" ((( "('%" /%" '%6

' ((( 56%( 1%( '%6

85F

!:

#(( "(6%3 "%# /%(

" ((( "('%( '%5 #%3

' ((( 6(%6 #%" #%"

85B;

AG

#(( "('%' 1%# 3%"

" ((( 51%" 1%5 #%5

' ((( 4/%" 1%6 #%/

85H

!I

#(( "(4%4 "%4 1%#

" ((( 66%/ /%' '%3

' ((( 55%" 1%4 #%/

�&;(��m0

!Q3

4�/f#

#$



!"#"$!%& $!'(%)"

)( *+,-

!

./ ,0

"

#+120/,-.324 5./.61+-,/+3- 37 89 #2073-,1+:.4 !.4+:2.4

+- $;2,/+< =63:2</4 >? #30+: =@,4. "A/6,</+3- B&+C@

=.67361,-<. )+;2+: %@631,/3C6,D@?

EFG!H$) FI IFF5 #%("H%" $H5 J(F'"%&HF)FKL M30N OP (442. 8 QRQO

!"#$"

[1]!".#$%&'()*+, HPLC-./0123[J].456789!2018!44"5#$26-27.
WANGY.StudyontheapplicationofHPLCmethodforsulfanilamideresiduesinaquaticproducts[J].!"#$%&'(&#)' *+&$,-./(

0 1.%2/3'3"4

!2018!44%5&$26-27.%inChinese&

%%%%

%

&&&&

&

PPPP

P

'

5

()*+,-./#,-)0#1234563

167'. 5 8$/.6# #6/".9 '$/.6# .+&6($3/: ;<=: 6/> ;<? 3@ (2. -.(23>

!"# !"#$ !"%&$%!&$'() '()* !

*

+,-$+!&$,&- ./-$%!&$,&-

0123 "./0 123#4* 5*/67 06285060 06110 9 50 /0

0145 "./5 *39$45 0776: 06285060 06110 5 50 /0

0163 ".:7 332$4* 32965 06285060 06111 1 50 /0

017823 ".:9 *1:$4* 2:/6* 06285060 06111 1 50 :0

0197:23 ".:2 /50$4/ *5362 06285060 06110 9 50 20

0174;5 ".:0 :25$4: 31067 06285060 06113 0 *0 20

01;7823 ".:/ 599$45 7**6: 06285060 06111 1 50 /0

017:<= ".:: 593$4* 5556/ 06285060 06111 1 50 /0

01><= ".:9 225$4* /256/ 06285060 06111 1 *0 90

017?5 ".:2 903$4* 2296: 06285060 06111 3 50 /0

01@7:23 ".:2 0*9$45 79961 06285060 06111 / 50 :0

01AB ".:3 531$4: 1/26: 06285060 06111 7 50 *0

01C!" ".:9 9:9$4/ 92060 06285060 06113 2 *0 20

01>6=D ".:3 /13$4/ 7*:6* 06285060 06111 2 50 *0

01E!F ".:9 392$4/ 50963 06285060 06111 9 *0 20

"6

:;'

;6

<;'

<6

='

=6

>;'

>6

?;'

?6

@A;'

@6

B;'

A6

C;'

B6

D;'

C6

E;(

7

A BC

89:;<=>?@7

D$"E A F$"2 ,.#@3#-6/%. '$+&$> %2#3-6(3"#6-G 3@ BC

G6-,'.G

F-.1GHIJKLIMNOPQ1RS(

HEA

AB9:+C5

T0UVWX1-.!YZ[\]^T_1>

;):;)`A;)<;)=)C;)B;)E;)D;

a?;

50

bcd#$%efgGh! ibj%k

lGh

2

m!T0n,opKq1-rYj%s1

!"#

eftu! vwGhHxqj%!

50

bcd#

$%

AD(<

yz{|{

7

}~! ����#$%s

!"#

+,���c�k(

UVWXg

52

b

!"#

1

AD(<

Gh��!t

�g�0�#$%��a�X1

D<E

�����!

T0����yz.��

!D>

89!��g�bd

ohK#$%s

52

b

!"#

+,1-.( j%��

��� �!¡¢£¤¥!

D<E

������X¦!

T0

FGHIJ# <

53

yz�§¨Gh! ©

* 000 !&$,&

!DK

1ªP«¬­®¯"

7:65L

&!°±

!"#

²

:

³

´L§µ#¶·1ªP«¬­²

7369L850169L

!

M!=#

²

560L8967L

!-.1GHIaKLI§¸²

508*0 !&$,&

a

*0890 !&$,&

( T0F-.Y��

50

b#$%s1

52

b

!"#

+,efgGh! �¹v

wGH!����#$%

!"#

+,���c�k(

OO



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

! "!#" $%&'

!

()*%+,-./012345

"#

6789:;<=

[2]!"#!$%!&'(!).*+,-./0123456789:;<=[J].>?@ABC!2017!46"10#$8-12.
SONGYZ!DONGQ!XINGGX!etal.Applicationofimmunoassayinthesulfonamidesresiduesdetection[J].!"#$%&' "(
)*%&% +,$-.#'/#$&' 0.-*%.*1

!2017!46%10&$8-12.%inChinese&
[3]CHATZIMITAKOST!STALIKASC.Zincferriteasamagneticsorbentforthedispersivemicrosolid-phaseextractionof

sulfonamidesandtheirdeterminationbyHPLC[J].2-.$".3*4-.&' !"#$%&'

!2020!155$104670.
[4]SHAHRIMANMS!MOHAMADS!MOHAMADZNN!etal.Paper-basedpolymericionicliquidforthinfilmmicroextraction

ofsulfonamidesinenvironmentalwatersamplespriortoHPLC-DADanalysis[J].2-.$".3*4-.&' !"#$%&'

!2021!171$106798.
[5]COMMISSIONCA.Maximumresiduelimits%MRLs& andriskmanagementrecommendations%RMRs&forresiduesofveterinary

drugsinfoods$CAC/MRL2'2015[S].London$FAO/WHOJointPublications!2015.
[6]:DEFGHI@A@JK.L5MNO:P4QRS7TU[EB/OL]."2002-12-24&[2022-7-5].http$//www.lssyjc.com/5/

2018-06-25/830.html.
[7]ZHANGQQ!YINGGG!PANCG!etal.Comprehensiveevaluationofantibioticsemissionandfateintheriverbasinsof

China$sourceanalysis!multimediamodeling!andlinkagetobacterialresistance[J].5%6-$"%4*%/&' 0.-*%.* 7 8*.3%"'",9

!

2015!49"11&$6772-6782.
[8]VW!XYZ![\!).]?^_`abcd:12345S7ef,-[J].NOghi!2020!36"9&$82-86.

XIANGJ!TANGWL!LIUH!etal.DetectionandanalysisofsulfonamidesresiduesinmeatpoultryinHunanprovince[J].:"";
7 2&.3-%*$9

!2020!36"9&$82-86."inChinese&
[9]KIRKANE!TAHIRAO!BENG! AS!etal.Rapiddeterminationofsulfonamideresiduesinhoneysamplesusingnon-targeted

liquidchromatography-highresolutionmassspectrometry[J].0*<&$&/-"% 0.-*%.* ='#1

!2020!3"10&$451-459.
[10]jkl!mn!op!q.rstu -Rvwsxy/z{89|}~�: 5�1�3���[J].:IP4��!2020!54

"10&$24-29.
WULJ!HEB!ZHOUY!etal.Simultaneousdeterminationoffivesulfonamideantibioticsinexcrementandsewageofdairy
farmusingsolidphaseextractionandhighperformanceliquidchromatography[J].>3-%*1* !"#$%&' "( ?*/*$-%&$9 @$#,

!

2020!54"10&$24-29."inChinese&
[11]��!���!��!).rstu -�Rvwsxy -���y/9���: 17�123���[J].:I��8���!

2020!30"13&$1537-1541.
XUEM!YANG FX!JIN Q!etal.Determinationof17sulfonamidesinwatersamplesbyultra-performanceliquid
chromatography-tandemmassspectrometryaftersolidphaseextraction[J].>3-%*1* !"#$%&' "( )*&'/3 A&B"$&/"$9 8*.3%"'",9

!

2020!30"13&$1537-1541."inChinese&
[12]YENNTP!NHUNGNT!NGUYENTB!etal.Antimicrobialresidues!non-typhoidal!"#$%&'##"!()*+)% spp.andassociated

microbiologicalhazardsinretailshrimpspurchasedinHoChiMinhcity"Vietnam&[J].:""; >"%/$"'

!2020!107$106756.
[13]JANSOMBOONW!BOONTANONSK!BOONTANONN!etal.Monitoringanddeterminationofsulfonamideantibiotics

"sulfamethoxydiazine!sulfamethazine!sulfamethoxazoleandsulfadiazine& inimported!,"&-".)/. catfishproductsinThailand
usingliquidchromatographycoupledwithtandemmassspectrometry[J].:""; >3*4-1/$9

!2016!212$635-640.
[14]��!���.��� 3�N=���1�345S7,- ¡¢[J].@£O¤¥!2017"1&$69-71.

DONG Y!YANG H Y.Changjiconsumptionofeconomicfishsulfonamidesresiduessecuritypresentsituationand
countermeasures[J].!:&$4 =$";#./1 =$".*11-%,

!2017"1&$69-71."inChinese&
[15]GALARINIR!DIANAF!MORETTIS!etal.DevelopmentandvalidationofanewqualitativeELISAscreeningformultiresidue

detectionofsulfonamidesinfoodandfeed[J].:""; >"%/$"'

!2014!35"1&$300-310.
[16]WANGC!LIXM!PENGT!etal.Latexbeadandcolloidalgoldappliedinamultipleximmunochromatographicassayfor

high-throughputdetectionofthreeclassesofantibioticresiduesinmilk[J].:""; >"%/$"'

!2017!77$1-7.
[17]BACHC!BOITEUXV!HEMARDJ!etal.Simultaneousdeterminationofperfluoroalkyliodides!perfluoroalkanesulfonamides!

fluorotelomeralcohols!fluorotelomeriodidesandfluorotelomeracrylatesandmethacrylatesinwaterandsedimentsusing
solid-phasemicroextraction-gaschromatography/massspectrometry[J].!"#$%&' "( >3$"4&/",$&<39 C

!2016!1448$98-106.
[18]AYALA-CABRERAJF!MOYANOE!SANTOSFJ.Gaschromatographyandliquidchromatographycoupledtomass

spectrometry forthe determination offluorotelomerolefins!fluorotelomeralcohols!perfluoroalkylsulfonamidesand

#&



!"#"$!%& $!'(%)"

)( *+,-

!

./ ,0

"

#+120/,-.324 5./.61+-,/+3- 37 89 #2073-,1+:.4 !.4+:2.4

+- $;2,/+< =63:2</4 >? #30+: =@,4. "A/6,</+3- B&+C@

=.67361,-<. )+;2+: %@631,/3C6,D@?

EFG!H$) FI IFF5 #%("H%" $H5 J(F'"%&HF)FKL M30N OP (442. 8 QRQO

sulfonamido-ethanolsinwater[J].!"#$%&' "( )*$"+&,"-$&.*/ 0

!2020!1609"460463.
[19]SADEGHIS!OLIEAEIS.Nanostructuredpolyanilinebasedpipettetipsolidphaseextractioncoupledwithhigh-performance

liquidchromatographyfortheselectivedeterminationoftracelevelsofthreesulfonamidesinhoneyandmilksampleswiththeaid
ofexperimentaldesignmethodology[J].!123$"3*4+23&' !"#$%&'

!2019!146"974-985.
[20]YUW!LIK!LIUZL!etal.Noveltyaqueoustwo-phaseextractionsystembasedonionicliquidfordeterminationofsulfonamides

inbloodcoupledwithhigh-performanceliquidchromatography[J].123$"3*4+23&' !"#$%&'

!2018!136"263-269.
[21]LANGJY!YANGYS!WANN!etal.Preparationofboronate-modifiedlargermesoporouspolymermicrosphereswithfumed

silicananoparticleandtolueneassynergisticporogenforselectiveseparationofsulfonamides[J].123$"3*4+23&' !"#$%&'

!

2022!175"107193.
[22]FUL!ZHOUH!MIAOEM!etal.Functionalizationofaminoterminatedcarbonnanotubeswithisocyanatesformagneticsolid

phaseextractionofsulfonamidesfrommilkandtheirsubsequentdeterminationbyliquidchromatography-highresolutionmass
spectrometry[J].5""6 )*4+27,$/

!2019!289"701-707.
[23]ZHANGY!LIXQ!GUOZ!etal.Assessmentoftheimpactofhydrolysisonboundsulfonamideresiduedeterminationinhoney

usingstableisotopedilutionultrahighperformanceliquidchromatographytandemmassspectrometry[J].5""6 )*4+27,$/

!2021!
361"130094.

[24]MAJM!FANSF!SUNL!etal.Rapidanalysisoffifteensulfonamideresiduesinporkandfishsamplesbyautomatedon-line
solidphaseextractioncoupledtoliquidchromatography-tandemmassspectrometry[J].5""6 8324%34 &%6 9#+&% :4''%477

!

2020!9#4$"363-369.
[25]SHENRJ!HUANGLJ!LIURQ!etal.Determinationofsulfonamidesinmeatbymonolithiccovalentorganicframeworksbased

solidphaseextractioncoupledwithhigh-performanceliquidchromatography-massspectrometric[J].!"#$%&' "( )*$"+&,"-$&.*/

0

!2021!1655"462518.
[26]!"#!$%&!'(!).*+,-./0-123/4567809:;<=><? 30@ABCDEFGHIJK[J].A

LMN!2021!42%14&"276-285.
MAJM!FANSF!LIQ!etal.Determinationof30foodbornestimulantdrugresiduesinporkandbeefusingultra-high
performanceliquidchromatographycoupledwithquadrupole-timeofflightmassspectrometry[J].5""6 8324%34

!2021!42%14&"
276-285.%inChinese&

[27]?OPQR=STUTVW!?OPQR=SSXYZ=[\Z]^_`.ALabSXcd eICAL? 13@fgG

HIhJKi:j +,-./0k"GB29694'2013[S].lm"?Sndopq!2014.
[28]rst!uv!w(!).xyz{|@}~~<?�1@fgGHIJK�i:j��[J].AL���M�!2017!53#5&"

98-102.
LIAOHZ!WANGY!HUQ!etal.Studyonthedeterminationof14kindssulfonamidesresiduesinchickenmeatinLeshan[J].
5""6 &%6 54$+4%,&,2"% 8324%347 ; <43*%"'"-/

!2017!53#5&"98-102.#inChinese&
[29]DIX!WANGX!LIUYP!etal.Microwaveassistedextractionincombinationwithsolidphasepurificationandswitchable

hydrophilicitysolvent-basedhomogeneousliquid-liquidmicroextractionforthedeterminationofsulfonamidesinchickenmeat[J].
!"#$%&' "( )*$"+&,"-$&.*/ =

!2019!1118"109-115.
[30]AMELINVG!VOLKOVANM!TIMOFEEVAA!etal.QuEChERSsamplepreparationinthesimultaneousdeterminationof

residualamountsofquinolones!sulfanilamides!andamphenicolsinfoodusingHPLCwithadiode-arraydetector[J].!"#$%&' "(
0%&'/,23&' )*4+27,$/

!2015!70#9&"1076-1084.
[31]?OPQR=SSX8���9�9���!?SSXnds��^_`.��L���$"GB/T30891'2014[S].lm"

?Sndopq!2014.
[32]��!���!�`�!).+,-./0 -�����Z ¡9:k¢6:j��L? 14@fgGHIJK[J].ALM

N!2012!33#4&"230-233.
ZHENGB!YUHX!YANGHC!etal.Simultaneousdeterminationof14sulfonamideresiduesinfisheryproductsbyhigh
performanceliquidchromatographywithonlinepostcolumnderivatizationandfluorescencedetection[J].5""6 8324%34

!2012!33
#4&"230-233.#inChinese&

[33]FURJ!SUNJL!LIYQ.Analyzesulfonamideresiduesinporkwithagilentporoshell120EC-C18!4!mcolumns[EB/OL].

OS



!"#$

!"!#

%&

#$

'&

%

(

!"#$%&'()

! "!#" $%&'

!

()*%+,-./012345

"#

6789:;<=

!2014-11-12"[2024-01-09].http#//www.agilent.com/chem.
[34]!"$#$%.&'()*+,-./01234 556789:[J].;<0=>?$2011$30!11"#1320-1323.

LUK$TONGQY.Simultaneousdeterminationof5classesofantibioticsresiduesinhoneyusinghighperformanceliquid
chromatography[J].!"#$%&' "( )%*+$#,-%+&' .%&'/*0*

$2011$30!11"#1320-1323.!inChinese"
[35]@A$BCD$EF$G.H&'()*+,/0IJKLMN34OP5KQRST5UV9:[J].WNXYZ[\$

2018$44!7"#263-268.
TENGS$LYUQQ$SHENJ$etal.Detectionofsulfonamidesandfluoroquinolonesinporkanditsproductsusingultra
performanceliquidchromatography[J].1""2 &%2 3-$,-%+&+0"% )%2#*+$0-*

$2018$44!7"#263-268.!inChinese"
[36]]^_$`ab$c^d$G.efghijPk7l-&'()*+,mnIJ3 11oOP5Vp9:[J].J5qr$

2022$36!2"#33-38.
WANGXY$SONGCP$SUNXL$etal.Determinationof11sulfonamideresiduesinporkbymodifiedfluorescamine
precolumnderivatization-highperformanceliquidchromatographywithfluorescencedetection[J].4-&+ 5-*-&$67

$2022$36!2"#
33-38.!inChinese"

[37]stu.SPE-HPLC,mnvw3 13oOP5Vp[J].xyz{$2012$34!5"#375-381.
NIUYH.Determinationof13sulfonamidesineelswithsolidphaseextractionandhighperformanceliquidchromatographic[J].
!"#$%&' "( 3#80&% 30*7-$0-*

$2012$34!5"#375-381.!inChinese"
[38]]|}$~��$���$G.�)�� -H&'()*+,-.mnIJ3 22oOP5Vp9:[J].3��p/�$2021$

38!7"#105-111.
WANGHY$WUYL$ZHAODH$etal.Simultaneousdeterminationof22kindsofsulfonamideresiduesinporkbySPE-UPLC
[J].970%& .%0,&' :-&'+7 )%*;-6+0"%

$2021$38!7"#105-111.!inChinese"
[39]��$���$]�.��;<�,��3/���n��mn�,��[J].3�VN��$2012$13!1"#33-35.

LUJ$FULY$WANGX.Discussiononthedetectingmethodsforlimitofdetectionandlimitofquantificationinvalidationof
analyticalmethod[J].<$#= >+&%2&$2* "( 970%&

$2012$13!1"#33-35.!inChinese"
[40]GAJRAB$PATELM$PATELDA.Validationofanalyticalprocedures#methodologyICH-Q2B[J].3-2-$&' 5-=0*+-$

$2011$1
!2"#45-50.

#&


