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milk and animal

™ Quantitative analysis of colistin in egg,
C %A tissues by LC-MS/MS

Shen, Yueh Ting, Wel-Ting Su, Guan Jhih e er-Yuan Wang and Hwei-Fang Cheng

Ying-Ru 5 Chia-Ding Liao, Ya-Min Kao, D
d and Drug Administration
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2017 - 54" AnnuaL NoRTH AMERICAN Cuemicat Resioue WoRksHop

MEETING AT A GLANCE

Sunday, July 23, 2017
8:00 am-4:00 pm  Short Course: Steven Lehotay

Efficient start-to-finish analysis of chemical residues

Acacia 4-6

14

1:00-5:00 pm Exhibitor Setup -
2:00-6:00 pm Registration Orchid Foyer
3:00-6:00 pm Poster Board Set Up Royal Palm Ballroom
4:00-5:00 pm FDA/State Forum-government employees only Banygn
5:15-5:45 pm Moderator and Volunteer Training Orchid Ballroom
6:15-7:15 pm Restek Vendor Seminar Vista Ballroom, lobby level
7:30-9:30 pm Welcome Reception Royal Palm Ballroom
Monday, July 24, 2017
All Day Registration Orchid Foyer
7:00-10:00 am Poster Board Set Up Royal Palm Ballroom
7:30-8:15 am Early Morning Coffee Orchid Foyer
7:15-8:15 am Waters Corporation Vendor Seminar
8:30-8:40 am Opening Remarks Orchid Ballroom
Sherry Garris, Chair, FLAG Works, Inc.
8:40-8:45 am Introduction and Presentation of NACRW Excellence Award
Kelly Dorweiler, 2017 NACRW President
8:45-9:30 am Presentation by Excellence Award Winner
9:30-10:45 am SESSION 1: Orchid Ballroom
Advanced Detection Techniques
10:45-noon Exhibition and Poster Opening Royal Palm Ballroom
11:00-noon Poster Session A (authors present for odd #s) Royal Palm Ballroom
noon-1:00 pm Cash Lunch (Exhibition Hall) Royal Palm Ballroom
12:15- 1:15 pm LECO Corporation Vendor Seminar Vista Ballroom, lobby level
1:30-3:10 pm SESSION 2: Orchid Ballroom
Veterinary Drugs and Anti-Microbial Resistance
3:10-3:55 pm BREAK (Exhibition & Posters) Royal Palm Ballroom
3:55-5:35 pm SESSION 3: Orchid Ballroom
Novel and Emerging Food Contaminants
6:30-9:30 pm Luau Social Event - Naples Grande Beach Resort Sunset Veranda/Vista Ballroom

Tuesday July 25, 2017

Royal Palm Ballroom

All Day Registration Orchid Foyer

All Day Exhibition & Posters Royal Palm Ballroom
7:30-8:15am Early Morning Coffee Royal Palm Ballroom
7:15-8:15am Phenomenex Vendor Seminar Vista Ballroom, lobby level
8:30-10:45 am SESSION 4: Orchid Ballroom

Advanced Sample Preparation

15



10:45-noon BREAK (Exhibition & Posters)
11:00-noon Poster Session B (authors for even #s)
noon-1:00 pm Cash Lunch (Exhibition Hall)
12:15-1:15 pm Thermo Fisher Scientific Vendor Seminar
1:30-3:10 pm SESSION 5:

State/Federal Laboratory Updates
3:10-3:55 pm BREAK (Exhibition & Posters)
3:55-5:00 pm SESSION 6:

Mass Spectrometry Forum
5:05-6:00 pm Organization Committee Meeting

open to all attendees

6:00-10:30 pm

Shuttle service to/from 5" Avenue downtown Naples

Two shuttles scheduled to run every 15 minutes

Wednesday, July 26, 2017

Until noon
Until noon
7:30-8:15 am
7:15-8:15 am
8:30-10:45 am
10:45-noon
12:00-1:00 pm
1:05-2:45 pm

2:45-3:15 pm
2:45-3:15 pm

3:15-4:55 pm

4:55-5:10 pm

Registration
Exhibition & Posters
Early Morning Coffee
SCIEX Vendor Seminar

SESSION 7:

Natural Products, Supplements, and Cannabis

BREAK (Exhibition & Posters)

Agilent Technologies Vendor Seminar

SESSION 8:

2017 - 54™ Annuat North American Chemicat Resioue WorksHOP

MEETING AT A GLANCE

Royal Palm Ballroom
Royal Palm Ballroom
Royal Palm Ballroom
Vista Ballroom, lobby level

Orchid Ballroom

Royal Palm Ballroom

Orchid Ballroom

Orchid Ballroom

Outside - Hotel Entrance

Orchid Foyer

Royal Palm Ballroom
Royal Palm Ballroom

Vista Ballroom, lobby level

Orchid Ballroom
Royal Palm Ballroom
Vista Ballroom, lobby level

Orchid Ballroom

Residue Analysis in Aquaculture Products and Water Systems

BREAK

AOAC Pesticide Contaminant Sub-Committee
Meeting - open to all attendees

SESSION 9:
General Topics

Poster Awards and Closing

6:00-10:30 pm

Shuttle service to/from Mercato (Blue Martini)

Two shuttles scheduled to run every 15 minutes

Thursday, July 27, 2017
User Meetings

7:30-9:30 am

10:30 am-12:30 pm

SCIEX User Meeting
Agilent Technologies User Meeting

16

Orchid Foyer
Orchid Ballroom

Orchid Ballroom

Orchid Ballroom

Outside - Hotel Entrance

Royal Paim 1
Royal Palm 3

15
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Quantitative analysis of colistin in egg, milk and animal tissues

by LC-MS/MS

Ying-Ru Shen, Yueh Ting, Wei-Ting Su, Guan-Jhih Peng, Chia-Ding Liao, Ya-Min Kao,
Der-Yuan Wang and Hwei-Fang Cheng;

Taiwan Food and Drug Administration, 161-2, Kunyang St; Wyndmoor, Taipei City 11561,
Taiwan; gjpeng@fda.gov.tw;

Colistin is a kind of antibiotics used to treat infections in animals. It is also used to treat
human infections by its effective antimicrobial ability, and is considered a drug of last
resort in human medicine. In 2015, the plasmid-mediated colistin resistance gene, mcr-1,
was discovered. To reduce the probability of mcr-1 transfer between different bacteria and
between humans and animals, many countries limited the use of colistin. As this result, we
developed a simple, quick and selective method for colistin analysis in variety of livestock
matrices (chicken, bovine, kidney, liver, egg, and milk) by liquid chromatography coupled
to tandem mass spectrometry. The extraction procedure was applied by using 1M or 6M
HCl to liberate the analytes from proteins and followed by using solid phase extraction
cartridge to clean-up extracts. Polymyxin B was used as internal standard (IS) in this study
to correct the loss during operation and matrix effect. The calibration curves showed good
linearity over the concentration range of 5-200 ng/mL with determination coefficients >
0.995. The mean recoveries were in the range 74-112% with coefficient of variation < 14%
for all samples. The limits of quantitation ranged from 24 to 150 ng/g (mL). This developed

method was applied to market samples for monitoring colistin in foods.

17
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) Quantitative analysis of colistin in egg, milk and animal
C I%A tissues by LC-MS/MS

Ying-Ru Shen, Yueh Ting, Wei-Ting Su, Guan-Jhih Peng, Chia-Ding Liao, Ya-Min Kao, Der-Yuan Wang and Hwei-Fang Cheng

Taiwan Food and Drug Administration

Colistin is a kind of antibiotics used to treat infections in animals. It is also used to treat human infections by its effective antimicrobial ability, and is
considered a drug of last resort in human medicine. In 2015, the plasmid-mediated colistin resistance gene, mcr-1, was discovered. To reduce the probability
of mer-1 transfer between different bacteria and between humans and animals, many countries limited the use of colistin. As this result, we developed a
simple, quick and selective method for colistin analysis in variety of livestock matrices (chicken, bovine, kidney, liver, egg, and milk) by liquid chromatography
coupled to tandem mass spectrometry. The extraction procedure was applied by using 1M or 6M HCI to liberate the analytes from proteins and followed by
using solid phase extraction cartridge to clean-up extracts. Polymyxin B was used as internal standard (IS) in this study to correct the loss during operation and
matrix effect. The calibration curves showed good linearity over the concentration range of 5-200 ng/mL with determination coefficients > 0.995. The mean
recoveries were in the range 74-112% with coefficient of variation < 14% for all samples. The limits of quantitation ranged from 24 to 150 ng/g (mL). This
developed method was applied to market samples for monitoring colistin in foods.

Method development

Figure 1. The schematic diagram able 1. Maximum residue limits of colistin in animals from different countries and unions
of the experimental design

Maximum Residue Limit (ppm)

Drug Tissue Animal type
[ Apparatus parameters test | Taiwan  Japan EU  JECFA

Muscle ~ Liver ~ Fat(with skin) Livestock and poultry 0.15

Sample matrix selection Colistin Kidney Livestock and poultry 0.2

[ (Polymyxin E) Chicken egg Poultry 03

Method optimization Bovine milk" Livestock 0.05
1 1.* The maximum residue limit unit of milk is mg/L.

2. The examination of veterinary drug residues referred in this Standard shall be marker residue, including the drug itself and its significant

relevant metabolites.
- The residue of colistin is defined as the sum of colistin A and colistin B in Japan and JECFA.

w

‘Commercial products survey |

Figure 2. Chromatograms of colistin in bovine muscle (a) or egg (b) extracts spiked at 0.02 pg/mL prepared by

Figure 3. Chromatograms of colistin in
different pretreatment.

milk spiked at 0.01 pg/mL with/without
0.01% TFA in mobile phase.

— | 6M HCl for denaturation

‘::" colistin B (3865380) 325¢4 colistin B (386>380) 9.70¢4 + 1 an i colstin B (386>380) 667
i Dilute to 1M HCI Ban mobile phase with 0.01%TFA
B
Centrifugation K
" _ SPE pul’ification 200 210 20 23 240 250 260 270 280 290 300
Y 0;"5, colistin B (386>101) 3934 s colistin B (386>101)  1.10e5 100- " colistin B (386>380) 2.38ed
= Replacement of solvent Blank at 001 pgfmL colstin mobile phase with 0.015TFA
E B
o | Analysis
R T TR R [ENE AT ' [[E%TcA for denaturation L T [T ]
colistin B (386>380)  1.03¢3 colistin B (386>380)  5.51¢3 ) 1 grank i colistin 8 (386>380) 4850
0.1% FA fﬂf extraction P ‘mobile phase without 0.01%TFA.
Remove fat by n-Hexane
T R - L  eomttme EETE TR T R R T
colistin B (386>101) 29604 a u listin B (386>101)  6.01¢3 o i colistin B (386>380)  1.09e:
. , “ colistin & SPE purffication Blank at 0.01 pg/m. colistin muwe'ph:; e ommes
.
Replacement of solvent
o e i i e
Summar
Spiked level Intraday (n=5) Intraday (n=5) Interday (n=10) MRL
Matrices t
ue/g (miy R% V% R% % R% CVie ue/g (mL)* A colistin analytical method was developed and validated in
Milk iR e 78 B e~ 30 & 0.05* this research. This method can be performed in chicken
Oﬁ* 85"2‘ 151-58 Zi-g ;;’ :;-2 153-01 muscle, bovine muscle, pork kidney, pork liver, chicken egg,
Bovine b 74.. " 1 b 7 b q | o 1 "
0.15 and bovine milk with simple and rapid procedures, and can
muscle 03 75.6 5.6 835 5.8 79.6 74 L P rapid p o
Chicken 01 817 39 908 29 877 97 o015 be used for qualification and quantification. To investigate the
muscle 03 74.2 8.8 89.5 10.4 81.8 13.5 . residue of colistin in poultry and livestock products by this
Porcine 0.12 833 5.2 87.1 24 85.9 4.2 developed method, we create a product survey. The
iver 03 89.7 38 - - - - 0.15 determined values of all 20 products including chicken muscle,
0.6 - - 99.6 4.0 - = - ; ) X
— o2 = o5 T an 08 = 0 bovine muscle, chicken egg, and bovine milk were lower than
kidney 03 933 37 106.3 3.6 99.8 77 : LoQ.
— 0.15 106.3 21 913 6.4 100.4 73 -
& 03 107.5 30 99.6 3.0 103.6 49 -

*: Unit of milk concentration is pg/mL.
—: Data was unanalyzed.
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