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Abstract

Confirmatory method for analyzing sulfonamides, dapsone and trimethoprim in
egg with LC-MS/MS was developed. The residues were extracted from egg by using
acetonitrile, then vortex mixed and centrifuged at 4000 rpm, 4OC, 10 min, subsequently.
Next, the extract was defatted by hexane saturated with acetonitrile, then vortex mixed
and centrifuged at 4000 rpm, 4°C, 10 min, subsequently. The extract was evaporated to
dryness using a mild stream of nitrogen gas at 40°C. Then, the residue was reconstituted
in the mixture of 0.2% formic acid in water: acetonitrile: methanol (6:3:1), and after that,
it was mixed and centrifuged at 14,000 rpm, 4OC, 10 min, subsequently. Finally, the
extracted solution was filtered by using a 0.20 pm nylon syringe membrane filter. The
high-performance liquid chromatography (HPLC) separation was performed on a C18
HPLC column with gradient mobile phase of 0.1% formic acid in water and 0.1% formic
acid in acetonitrile. The triple quadrupole mass spectrometer (MS/MS) technique was
used to identify and quantify analytes using mass per charge (m/z) in electrospray

positive ionization mode (ESI+).
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53 w309 LOMS/MS  #ildlunisnsadnsisd Uszneudae 2 dau léun  High
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Mobile phase A
Mobile phase B
Flow rate
Run time

Injection volume

: 0.1% formic acid in water (H,0)

: 0.1% formic acid in acetonitrile (ACN)

- 0.4 1a3aansAOUIN
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- 2 lulasansg

Column oven temperature

Auto Sampler temperature
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Step | Total time | Flow rate | Mobile phase | Mobile phase
(min) (MmYmin) Line A (%) Line B (%)
1 0.0 0.4 85 15
2 0.5 0.4 80 20
3 3.0 0.4 70 30
il 4.0 0.4 70 30
5 8.0 0.4 5 95
6 9.5 0.4 5 95
7 10.0 0.4 85 15
8 13.0 0.4 85 15




56 wmadla LCMS/MS  1lunisuenaisaiemaila High-Performance  Liquid
Chromatography (HPLC) (LC technique; 16 identification point (IP) 1 Azwuw) Mt
Susurinansaomaiafivihnsinlosounasy (precursor ion; 1A IP 1 Azuuw) wazlossu
wandn (product ion) 2 leeeu (1§ IP 1.5 Azuuu e losew) Ao leseuiinandudslinnudy
g9dn (primary ion) wazlosauiiuandilianudusesadlu Sdlvianudutosnda (secondary
ion) SauldiAziuL IP 5 AzluL  HIUALNAIITELWINAANNTIUIEN15815U  Commission
Implementing Regulation (EU) 2021/808 ANTIEAT MS/MS, retention time, precursor ion

a v

wag product ion (M99 2) H5ail

MS Parameters 189M53AT1R8ATBY LC-MS/MS
Polarity : Positive
Scan Mode : MRM
Interface Source type : ESI
Curtain Gas (CUR) . 45
Collision Gas (CAD)  : 8
lon Spray Voltage (IS) : 4500
Temperature (TEM)  : 450
lon Source Gas (GS1) : 65
lon Source Gas (GS2) : 50
Entrance potential (EP) : 10



A13719% 2 Retention time, precursor ion, product ion Wag signal-to-noise ratio

ALy Product ion
. Internal Standard
AEFAVDY RT Precursor
aeiu Hoans Calibration jon RT . S/N
curve (min) 1° 2°0 Foms Transition

(ug/ke) (min) fon
1 Sulfaguanidine 5 2.44+0.1 215.00 156.00 108.00 | Sulfadimethoxine-D6 7.70+£0.1 | 317.00>156.00 20.2
2 Trimethoprim 5 3.06+0.1 291.00 230.00 123.00 | Sulfadimethoxine-D6 7.70+0.1 | 317.00>156.00 | 4793.1
3 Sulfanilamide 20 3.19+0.1 173.00 108.00 92.00 Sulfamethoxypyridazine-D3 5.74+0.1 | 284.00>156.00 N/A*
4 Sulfisomidine 5 3.21+0.1 279.00 124.00 186.00 | Sulfamethoxypyridazine-D3 5.74+0.1 | 284.00>156.00 | 5424.4
5 Sulfacetamide 5 4.28+0.1 215.00 108.00 156.00 | Sulfamethoxypyridazine-D3 574+0.1 | 284.00>156.00 136.2
6 Sulfathiazole 5 4.51+0.1 256.00 156.00 108.00 | Sulfamethoxypyridazine-D3 5.74+0.1 | 284.00>156.00 | 1198.6
7 Sulfadiazine 5 4.58+0.1 251.00 156.00 108.00 | Sulfamethoxypyridazine-D3 5.74+0.1 | 284.00>156.00 | 1756.9
8 Sulfapyridine 5 4.82+0.1 250.00 156.00 108.00 | Sulfamerazine-13C6 5.27+0.1 271.00>98.00 1971.1
9 Sulfisoxazole 5 5.25+0.1 268.00 156.00 108.00 | Sulfamethoxazole-13C6 6.70+0.1 | 260.00>98.00 3459
10 Sulfamerazine 5 5.29+0.1 265.00 156.00 108.00 | Sulfamerazine-13C6 527+0.1 | 271.00>98.00 | 1476.2
11 Sulfamethizole 5 5.68+0.1 271.00 156.00 108.00 | Sulfamethoxypyridazine-D3 5.74+0.1 | 284.00>156.00 800.7
12 Sulfamethoxypyridazine 5 5.79+0.1 281.00 156.00 108.00 | Sulfamethoxypyridazine-D3 | 5.74+0.1 | 284.00>156.00 103.4
13 Sulfamethazine 5 5.87+0.1 279.00 186.00 156.00 | Sulfamethoxypyridazine-D3 5.74+0.1 | 284.00>156.00 990.8
14 Sulfameter 5 6.06+0.1 281.00 108.00 156.00 | Sulfadimethoxine-D6 7.70+0.1 | 317.00>156.00 499.3
15 Sulfamonomethoxine 5 6.66+0.1 281.00 156.00 108.00 | Sulfadimethoxine-D6 7.70+£0.1 | 317.00>156.00 190.4
16 Dapsone 5 6.89+0.1 249.00 156.00 108.00 | Sulfadimethoxine-D6 7.70+£0.1 | 317.00>156.00 | 2126.4
17 Sulfachloropyridazine 5 7.03+0.1 285.00 156.00 108.00 | Sulfamethoxazole-13C6 6.70+0.1 | 260.00>98.00 286.6
18 Sulfadoxine 5 7.23+0.1 311.00 156.00 108.00 | Sulfadoxine-D3 7.20+0.1 | 314.00>156.00 324.0
19 Sulfamethoxazole 5 7.26+0.1 254.00 156.00 108.00 | Sulfadimethoxine-Dé6 7.70+£0.1 | 317.00>156.00 610.0
20 Sulfamoxole 5 7.40+0.1 268.00 156.00 92.00 Sulfamethoxazole-13C6 6.70+0.1 260.00>98.00 900.9




21 Sulfabenzamide 5 7.69+0.1 277.00 156.00 | 108.00 | Sulfadimethoxine-D6 7.70+0.1 | 317.00>156.00 5.6
22 Sulfaquinoxaline 5 7.71+0.1 301.00 156.00 | 108.00 | Sulfamerazine-13C6 5.27+0.1 | 271.00>98.00 856.9
23 Sulfadimethoxine 5 7.74+0.1 311.00 156.00 | 108.00 | Sulfadimethoxine-D6 7.70+0.1 | 317.00>156.00 2033

wuewn : * = lansadiuiad S/N 1a Wesnndyaiasuniu (noise) gann




6. @3UNANIINAADY

B3R UEINsE AT ERENSANAIEER S Trimethoprim, Dapsone waENgY
Sulfonamides 31u7u 19 @15 ke Sulfadiazine, Sulfathiazole, Sulfapyridine, Sulfamerazine,
Sulfamethizole, Sulfamethoxypyridazine, Sulfameter, Sulfamonomethoxine, Sulfamethazine,
Sulfachloropyridazine,  Sulfadoxine,  Sulfadimethoxine,  Sulfamethoxazole,  Sulfisoxazole,
Sulfamoxole, Sulfagquinoxaline, Sulfaguanidine, Sulfacetamide L& Sulfabenzamide Tuld e
wiplla High Performance Liquid Chromatography (HPLC) Tneldnaduy vdin C18 wandoud
Fuansaranenauwuudnaaulined sewing 0.19% formic acid lurh fu 0.19% formic acid lu
acetonitrile waznTIduUsUTiaLazInUSINUEI5MY Triple Quadrupole Mass Spectrometer
(MS/MS) Tngn1smsaaiafnsnanieUsty (m/z2) Minainunasiidnyszquinuuudidningaiuss
ESH)  Funada LMS/MS  WumadianisBudunaiuiiveusuvesaina wazldnzwuy

identification points 5 AZLUY N'mm:uLﬂiu“ﬁ%aﬂLLmaJaﬂmzﬂ'i'im%quIiU Commission

[l ¥
aaAa o <2 A U v

Implementing Regulation (EU) 2021/808 wagisiinmnduilszsiunuidudumaniiisiinle

[ [
v acd

(Lowest calibration level; LCL) Wi 5 pg/kg asuudsiidaduwisufieuliiose wazussg

muingusvasaneall

7. YolduBLug

7.1 Faisiannlddudsldmnsandmiunisin sz

_ @15 Sulfanilamide 1lasan Sensitivity 61 wazan S/N laiuness

~ @15 Sulfisomidine o391 A1 R Talrunaus

FemsuiuUsiBemgiiuAnluneuds eliaunsonsaliesgviasounguans
pndaendaingu Sulfonamides l¢uniy

72 asnedeuauldldveditiiieliiaumuizanlunsldudurdauasU3una
AN9HNANY mmsaﬁﬂﬂ%’lﬁu%%lumsmamﬁaLﬂﬁizi’qmsmﬁwmé’miﬂdm Sulfonamides,

Dapsone tag Trimethoprim Tulala

8. NAANIsUUIZNA

Y o

YOUDUAN 1.aN.9A% LFaTuns forwignisdtinamvdeunmunindundadn inativayy

NsAnwItuATIl SUTAIMTNNUAATIEYAI1TAINANEFR Tuaz TR NFUATIFADUANAIN



' v
& o o a % [

Wodniuaznandnandnd ddnasiaaeunmunindumdadni NYaglvnisfnunluasel

9

)

<
399

aalusies

9. 1BNA1581984

9.1 European Commission. Commission Delegated Regulation (EU) 2022/1644 of 7
July 2022 supplementing Regulation (EU) 2017/625 of the European Parliament and of
the Council with specific requirements for the performance of official controls on the
use of pharmacologically active substances authorised as veterinary medicinal products
or as feed additives and of prohibited or unauthorised pharmacologically active
substances and residues thereof. “Official Journal of the European Union”, 1248 (2022)
p. 3-17.

9.2 European Commission. Commission Implementing Regulation (EU) 2021/808
of 22 March 2021 on the performance of analytical methods for residues of
pharmacologically active substances used in food-producing animals and on the
interpretation of results as well as on the methods to be used for sampling and
repealing Decisions 2002/657/EC and 98/179/EC. “Official Journal of the European
Union”, L180 (2021) p. 84-109.

9.3 European Commission. Commission Regulation (EU) No 37/2010 of 22
December 2009 on Pharmacologically active substances and their classification regarding
maximum residue limits in foodstuffs of animal origin. “Official Journal of the European
Union”, L15 (2009) p. 1-72.

9.4 Galarini, R., Diana, F., Moretti, S., Puppini, B., Saluti, G., & Persic, L. (2014).
Development and validation of a new qualitative ELISA screening for multiresidue
detection of sulfonamides in food and feed. Food Control, 35(1), 300-310.

9.5 United States Department of Agriculture. (2018). Screening and Confirmation
of Animal Drug Residues by UHPLC-MS-MS. SOP No. CLG-MRM1.08(rev.08), p. 1-53.



