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Food Safety According to Japanese Food Law: 


Positive List System for Agricultural Chemical Residues in Foods And 


Application ofLC-MSIMS on Analysis of Antibacterial Agrichemical Agents" 


21 ~illrltl 2551 

8.30-9.00 

9:00-9:15 

9:15-10:00 

10:00-10:45 

10.45-11.00 

II :00-12:00 

12:00-13 :00 

13:00-13:45 

13:45-14:30 

14:30-15:15 

15:15-15:30 

15:30-16:30 

16:30-17:00 

. 
cu .ot 

lUfi 21- 22ltil~ 27 ~illrltl 2551 

fhHU~fll';iiftltlUl 

Registration 

Opening address 

Associate Professor Dr. Sirirat Kokpol 

Director, Food Research and Testing Laboratory 

Current and futtrre Japanese Food Regulations: 

Positive List System for Agricultural Chemical Residues in Foods 

Mr. H. Kununiya 

Role ofInstruments in Food Safety Analysis 

Mr. K. Kojima 

Coffee Break 

Introduction of LC-MSIMS by Applied Biosysterns 

Mr. Jason Neo 

Lunch 

Quality Control Procedure, Control Sample Preparation and 

Method Validation 

Mr. K. Kojima 

"Chasing zeroes" of residual antibiotics in food 

Assistant Professor Pornpan Udomkarnjananan,e 

Case Studies ofAnalysis ofAntibacterial Agents: Chloramphenicol 

Mr. H. Kununiya 

Coffee Break 

Case Studies ofAnalysis of Melamine 

Mr. H. Kurumiya 

Questions and answers 

http:10.45-11.00
http:8.30-9.00


22 ~i;'IlfUJ 2551 

8:30-9:00 

9:00-10:30 

10:30-10:45 

10:45-12:00 

12:00-13:00 

13:00-15:00 

15:00-15:15 

15:15-16:30 

16:30-17:00 

21 ~i;'IlfllJ 2551 

8:30-9:00 

9:00-10:30 

10:30-10:45 

10:45-12:00 

12:00-13 :00 

13:00-15:00 

15:00-15:15 

l5:15-l6:30 

16:30-17:00 

Registration 

Preparation ofsample, reagents and standard reference 

Mr. H. Kurumiya 

Coffee Break 

Preparation of sample, reagents and standard reference (continue) 

LWtCh 

Analysis ofchloramphenicol using LC-MSIMS 

Mr. H. Kurumiya 

Coffee Break 

Analysis ofchloramphenicol using LC-MSIMS (continue) 

Questions and answers 

Registration 

Preparation ofsample, reagents and standard reference 

Mr. H. Kurumiya 

Coffee Break 

Preparation ofsample, reagents and standard reference (continue) 

LWlCh 

Analysis of Melamine using LC-MSIMS 

Mr. H. Kurumiya 

Coffee Break 

Analysis of Melamine using LC-MSIMS (continue) 

Questions and answers 



Current and future Japanese 

Food Regulations: Positive List 


System for Agricultural 

Chemical Residues in ·Foods 


Mr. Hiroyuki Kurumiya 

PAI-NET· 


10/17/2008 

F acuity of Science 
Chulalongkorn University 



20 October 2008 

CURRICULUM VITAE 

Name HIROYUKI KURUMIYA 

Date of Birth 28 January 1936 

Nationality Japanese 

Address 15-15, 16 chome, Yachiyodaikita, Yachiyo-shi, 

Chiba-Ken, Japan. 

Education Nippon University 

Faculty of Engineering and Science 

Industrial Chemistry, Bachelor Degree 

Membership PAl-NET NPO in Japan 

The Japan Society for Analytical Chemistry 

Profession Chemistry, Instrument Analysis, Environment 

Research and Material Science (Polymer) 

Years with Firm 

1960-1993 Chemical Inspection and Testing Institute 

(Chemical Evaluation Research Institute) 

1960-1964 Tokyo Laboratories of Chemical Inspection 

and Testing Institute Inspection and Testing of rubber 

and plastic goods 

1973-1974 	 Chemical Bio-testing Center Division 

Biodegradation, Bioaccumulation of Chemical 

Substance, Research and development 

Toxicology Research 

1980-1984 	 Environmental Monitoring and Research 

Division 

1983-1984 	 Chemical Standard Division 

1985-1994 	 Overseas work as JICA Expert at Sumatra 

Chemical Research Development and Training 

Center 

1 



1989-1993 Director of Overseas Division 

1993 Retire 

1985-1990 . JICAas Expert for Sumatra Chemical Industry 

Training and Research Center (for 5 years) in 

Indonesia 

1992-1995 Japan-Indonesia Science and Technology 

Forum (for 3 years) 

Research and Development Program in 

Serpon Science Research Center Laboratory 

Group under BPPT and LIPI in Indonesia 

1993-1997 Free Consultant Works,JETRO,JICS,JICA 

1997-2000 JICA as Expert for Environmental 

Management Center (EMC) (for 4 years) 

In Indonesia 

2000-2001 Technical Expert of Nissuicon Co., Ltd. 

Regional Laboratory Monitoring Capability 

Development Project (RMCD project by JBIK) in 

Indonesia 

2002-2004 JICA senior volunteer for Pollution Control 

Department (PCD) in Thailand 

2004-Present 	 PAl-NET 

2004-Present 	 PCD, Khon Kean University and Asia SEED in 

Thailand 

2004-Present 	 National Institute ofAdvanced Industrial 

Science and Technology Training Division 

as Instructor for Analytical Instrument 

Training 

Main Activities of Domestic Experiences 

1. Industrial Rubber Products Development 

(Automobile Parts, General Use Products) of manufacturing 

process, Quality Control Process 

2. Special Research Survey of Long life Aging of Vulcanized 

Rubbers 

3. Design and construction management of Biodegradation 

Testing Facilities and Bioaccumulation Testing Facility 

4. Testing Method Development of Biodegradation and Bio

Accumulation of Chemical Substances 

2 



5. Toxicology Evaluation Testing Method Development 

6. Standard Reference Material Preparation Process 

Overseas Experiences 

1. Latex Application Technology Condom factory construction 


in Indonesia (1980-1985) 


2. Water animal toxicology study in USA (1979) 

3. Sumatra Chemical Industrial Development Center (1985- 1989), 3 years 

Academy School, education 

4. 1989-1993 Temporary Survey Works 


*Development of Application Research of Eucalyptus essential oil, in 


Indonesia 

*Rubber Industry Survey in South-East Asia Country 

*Development Project for Chemical Safety Assessment System in 

Malaysia 

*Higher Education Development System survey in Indonesia 

(Outer Island Universities, Sumatra, Kalimantan, in Indonesia, 

survey of facility of Science and Engineering faculty) 


*Survey facilities of several universities in Sri-Lanka 


5. Consulting and survey works for PusPIPTEK at Serpong 


(1993-1994) 


6. Survey facility of Seed bank in Myanmar (1997) 

7. Facility Setting of Mexico Environmental Center (1997) 

8. Environmental Management Center at Serpong Indonesia 


(1997-2001) 


9. Regional Laboratory Monitoring Capability Development 


Project (2001-2002), Strengthen monitoring equipment and 


Training staffs in Western area of Indonesia 


10. As Senior Volunteer of PCD (Pollution Control Department) 

Establishment of QC/QA system of Air Pollution Monitoring 

Station and Calibration of Equipment, and development of 

Technique for Monitoring VOC in Ambient Air 

(2002-2004) still continue 

11. Teaching air monitoring technique in passive sampling 

system to student at Khon Kean University 

3 
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The Regulation of Japan for 

Food Import 


HIROYUKI KURUMIYA 

PAl-NET 


Officials related to Food Import 
Japanese Government has several 
organizations for protecting people in health 
from imported foods from overseas 

Those foods are regulated by several laws, 
which are governed by the following Ministries : 

The Ministry of Health, Labor and Welfare (MHLW) 


The Ministry of Agricultural Forestry and Fishery (MAFF) 

The Ministry of Finance (MoF) 


Procedure of Import 

1.1mporter should have a consultation with 
the Quarantine Station which distributed 
at many local cities , which harbor and 
airport ( international) and/or JETRO 

2. Then provide necessary documents by 
the instruction of the officers of the Quarantine 
Station 

1 
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Procedure of Import 
3. 	Importer should submits notification of 

import and application documents to 

related Office of each Ministry depend on 

foods, processed goods, various goods 

Officials: 
Quarantine station of MHLW (keneki jo) 

Quarantine station of MAFF (keneki jo) for 
cattle 

Communicable prevention office of MAFF 


(boueki jo) for plant 

Customs of MoF (zeikan) 


Laws for Regulation 
• Ministry of Health and Labor 

1. The Food Sanitation Law 

Regulation for Food, Food Additive, Packing 

Material, Toys, Containers, especially Pesticide 

residues, Antibiotics, Food poisonous bacteria 

in fish & shell 

2. The Quarantine Law 

Regulation for infectious bacteria in food 

3. The Food Safety Basic Law 

Laws for Regulation 
• Ministry of Agricultural, Forestry and 

Fisheries 

1. Plant Infectious Prevention Law 

The protection for invasion of harmful 

insects through grains, beans, fruits, 
vegetables 

2. Cattle Infectious Disease Prevention 

Law 
The protection for invasion of infectious 

disease through Pork, Beef, Ham etc 

2 
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Laws for Regulation 

• Minister of MHLW & Governor of local 
government 

The Pharmaceutical Business Law 

The regulation of Medicine , Instruments 

of Medical Use, etc 

The regulation for Medicine for Animal 

( Minister of MAFF) 

Laws for Regulation 

• Ministry of Finance 

Tax law, Customs Law 
Collection of duties, prohibit of goods of 

social ills, and confirmation of approval 

of the food sanitation law, the plant 

infectious law, etc 

Flow of Submitting Document of each 
Articles 

I Foreign co'§try 1 
D hmporter.l 

Fruits ,grains 
vegetables 

~ 
Mort 

Plant Boueki 

3 
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Import Notification 
Importer should notify the following items 


(stipulated Art 27, Food Sanitation Law) 


1.lmporter's Name and Address 

2.A list of individual wares , quantity, weight, a kind of 
packing, uses 

3.Name of Additives 

4.Name of raw material, manufacture and process 

5.Whether genetic modification (GM). or classified 

distribution production control 

6.Details of additive components 

7.Material of utensils, packing, toys 

8.Any trouble of cargo ( goods) 10 

Watching System of Food Import 

Inspection 
• According to Notification, Official will to 

check and investigate the notification 

items 

There are three ways: 

• Inspection by Order 
• Monitoring Inspection 
• Instruction to do the inspection by 


importer 


12 
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Strengthen watch and inspection 

Inspection and watching focus specifically to 
agricultural chemicals residue by Food 
Sanitary Law : 

The positive system is enforced on 2003, 
every agricultural food are banned ,if the 
food contains residue of Agricultural 
Chemicals are contained to 0.01 ppm and 
Officials provide standard analytical method 
of all agricultural products 

" 

Quarantine station in Japan 

Thank You for Your Attention 

15 

5 



$l1.:E §] (Kingdom of Thailand) 

~iUltl)ll~ (Name) ~.tJltI)lli1fiJT (Address) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 0t¥J~Jl~M (Official laboratories) 

Fish Inspection and Quality Control Division, 
Department of Fisheries, Ministry of 
Agriculture and Cooperatives 

Department of Medical Science, Ministry of 
Public Health 

Department of Science Service, Ministry of 
Science and Technology 

Institute of Food Research and Product 
Development 

Food Analysis Division of Medical Science 
Department. 

Veterinary Public Health Laboratory Bureau of 
Quality Control of Livestock Products 
Department of Livestock Development 

Pesticide Residue Laboratory of Agriculture 
Department. 

Agro-Pesticide Monitoring Laboratory of 
Agriculture Extension Department. 

Centre of Export Inspection and Certification 
for Agricultural Products (CEICAP), 
Postharvest and Processing Research and 
Development Office, Department of 
Agriculture, Ministry of Agriculture & 
Coopera ti ves ,Thailand 

Kaset-klang, Chatuchak, Bangkok 10900 

Bamrungmuang road, Bangkok 

Rama VI Road, Ratchathewi , Bangkok 10400 
, Thailand 

Kasetsart University, Chatuchak Bangkok 
10900 

YOS-SAE, Bangkok 10100 

Tivanont Rd., Bang-Kadi, Pathum-Thani 
12000 Thailand 

Bangkhen, Bangkok 10900 

Bangkhen, Bangkok 10900 

.Bangkhen, Bangkok 10900 

TH 10001 

TH10002 

TH 10003 

THlO004 

TH 10005 

TH10006 

TH10007 

TH10008 

TH10009 

-O:7-{-l



~~~M~ (Name) -	 ~~tlMtt.PJT (Address) 

B mJE~1lt~M (Regi s tered 
laboratories) 

Overseas Merchandise Inspection Co.,ltd. 

2 	 Laboratory Center for Food and Agricultural 
Products Co., Ltd . 

3 	 National Food Institute 

4 	 SGS (THAILAND) Limited 

lNo.12-14 Yen Akas Soi 3 Chongnonsri TH20001 
'Yannawa, Bangkok 10120 

150 Phaholyothin Rd., Khwaeng Ladyao, Khet , TH20002 
!Chatuchak, Bangkok 10900 . 

I 
i 
12008 Soi Jaransanitwong 40, 	 TH20003 
!Jaransanitwong Rd., Khwaeng 
Bangyeekhun, Khet Bang Phi at, Bangkok 
10700 

41123 Soi Rama ill 59 Rama ill Road TH20004 
Chongnonsee Yannawa Bangkok 10120 

-0,,1- 2· 



Introduction of LC-MS/ MS 

by Applied Biosystems 


Mr. Jason Neo 


10/17/2008 

Faculty of Science 
Chulalongkorn University 



Curriculum Vitae 

Mr Jason Neo 
Applications Team Leader 
Applied Biosystems B V 
South East Asia 

Mr Jason Neo is the Application Team Leader, overseeing both Proteomics and Small 
Molecules applications at Applied Biosystems South East Asia. He has conducted 
application training for more than 50 customer labs to this day, including customers in 
Singapore, Malaysia, Vietnam, Thailand, Indonesia and Australia. He has extensive 
experience in the Mass Spectrometry for over 8 years and is currently actively involved 
in new method developments, consultation services and collaboration with customers in 
research. He holds a Bachelor of Science from Curtin University of Technology, 
Australia and Master of Science from National University of Singapore. 
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Introduction of LC-MS/MS 
by Applied Biosystems 

Jason Neo, MSc 

Applications Team Leader 
Applied Biosystems Asia 

, I 
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The Leader in Mass Spectrometry - Since 1986 

~p Applied I ~ .' 
~g Biosystems cMOS SCIEX 

leading global supplier of analytical instruments 
and technology solutions 

Global Service support 

M.S instrum~nts shipped 

~. . . 

, , _ .- . _:~emsl~~-=les 
Proteomics &Smali Molecule Portfolio.
Breadth of Instruments, Consumables & Software 

. "". -::..,. ..•.. . .:. . ...::....~ ..., .. ' ( 

>'" . • ;~-• • ' 

•• , " ~"': - . - - ., -"'<'I~0 

iiii.{:,~:
:! .... . 

. -' 

r;'Zl -" :" .~~.';' ;-'- ~__:.Jo."'!:"'- ~ 
0 

_ t:.r - ~.; " ,\,:,.

'PO-ROS" Reagents : ~ '. • 

APr- Family 

~f!d ~;=1 
~~~ l ".. -J 
~~ 
... 0" _"+ 

I 

~ 

ProteomtCS. 

'
.:.:.... 

4 



20.1\0/2008 


-. A."=-I~~ 
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AB/MDS SCIEX LC/MS/MS Portfolio 

t.~. . 

C;,,,\.,,-e~" .......
.~~ 

~b ~... 
-t-"\'Q 

3200 Q TRAP~ QSTAR" ELITE 4800 TOFITOF~ 

LC/MS/MS System LC/MS/MS System 

...!~id9p.m~t~r.~-:;::';· . 

~ 3:"'iQ--'-3"~~ -
- __"""'"-f'._ ... 

API 2000'" APt 3200'" API 4000'" APISOOO"" 
.LC/MS/MS System LCIMSIMS System LCIMSIMS System LCIMSIMS System 

.. '. A"?~'~~ 
- . - 

Introducing the New AS SCIEX Platform 

AB selEX QT~ 5500 Sysam AS SCIEX Tripi. ~d~ 5500 SJ$1.m 

• i 

.,, 
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Portfolio of LC/MS/MS systems .. ~ 

API 3200"' 
3200 Q TRAP

systems 

API 4000'" 
4000 QTRAP

systems 

API 5000'" 
system 

API 5500"' 
55OOQTRAP® 

systems 

--API 200()"' I 
system . 

API 3200'""', 4000™, 5000™, 5500™ and 
3200, 4000, 5500 Q TRAf>® systems use 

Turbo \IT'" source technology. • . 

7 I 
I 

CI 2006 Applied BiosySfems 

QJetTM Technology - Higher Sensitivity 

• A-high-pressure RF-only quadrupole that captures more ions and 
efficiently separates ions from neutral 


- Captured ions are focused and transferred to 00 

• More efficient than a skimmer 


- Curtain Gas TM interface maintains ruggedness 


• I 
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 ' 

Return to Import Procedures 

Procedures of Import Notification of Foods and Related Products 

Consultation at an imported foods inspection section of the 
quarantine station prior to the import 

Notification Form for Importation of Foods, etc . 

Other Documents Preparation ofDocuments for 
Information on materials, ingredients, and manufacturing Import Notification 
method 

• 	 Sanitary (Health) Certificate (if necessary) 
Self-inspection Results Of necessary) 

Submission of a Notification Form for Importation of Foods, etc_ 01 

on-line import notification 

Document Examination at a MHLW 
Inspection Required ------,

Quarantine station 
Designated Inspection 
Laboratory 

, 

Quarantine 

,Ir Station 

Administrative Inspection 

L.. 

~ 

, 
Issuance of a Certificate of Notification 

, 
Customs Clearance I 

Domestic Distribution l 

(Monitoring Inspection) 

I 

t 
Passed 

I 

Inspection Unnecessary 

or 

Quarantine Station 

Administrative Inspection 
other than Monitoring Inspection 

Rejected 

Disposal, re-ship, etc. ofthe Cargo 

Return ToTop 

Return to 1mport Procedures 
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Chloramphenicol on different API systems 
~I QI&..,ns l !C'WWM:"IoiII 'o,,,,,,,,~ 

m O.Sng/mL I :: O.5ng/mL 
t 

: .. O,Sng/mL ~ 


~ Chloramphenicol : I ~ Chloram~henicol ; "I Chioramphe~icol 


~ API 2000 TOA syst~m : : API 320qn.o system ; : AP I 4000 lOA fystem 

~ LOD = 0 .1ng/mL ,1 : , LOD = 0,001ng/mL
~ LODo T",/mL 

I ~ I~ I "; 
, 'i ~ • ! I 

ll\ ~ - 10x i « -lOx ' 
I ~ j SIN ·j---I"'-J-S-I-N-+1·1 

II ~'Itl\ !~~~:\ \~I';"lt!\ . VI~ \'.'::H~l'\I!r,: j ! ;~ I 
I ~ . J h r' 'I r II ' I "ij [" i.i i i 
I ~ : ~ s; 
1 4iI I ! ' I 

I 4l l ~ ~ 
, I ~ J\ " I '! ~ ~ !: := ~ !" .{:. -E ~ ~ ~ -= d t. ""':::-:::-:,:-:,-!.-'-:-."o",--=-,--=-.':"".':"",~,~.:-:1 &--;-,::- •• 

"-. 
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Regulatory Requirements and Bioanalytical Method Challenges 

• 	 Highly selective - meat or organs as matrices 

• 	 Highly sensitive - low or zero tolerance of residues. trace levels due to 
protein binding 

• 	 Accurate & precise 

• 	 Qualification and quantitation at the same time 

• 	 Robust & reliable 

• 	 Easy sample preparation 

• 	 Mass scale screening and fast tum-around time 

• 	 Simultaneous assay of multiple drugs/metabolites 


- Trend to use multiple drugs 


- Many drugs rapidly metabolized 


" 	 II 

~ Applied I ~ An.1iyti<31
-	 ftgBiQ5ystemS ~MDSTecMOrogi.. 

• 	 Provide much more selectivity • -Single quads provide low 
sensitivit and low selectivit • 	 At a user interface level, identical to 

single quad MS, for single MS 

experiments 


• 	 Triple Quads add another level of 
mass filter, along with the ability to 
improve selectivity and obtain 
structural information 

• 	 4 IP's in a Single injection (2 MRM's) 

G'..lide1ine 2M2J'357/EG for re_sidue onaly si~ 

- SIM a"~ MRM 1< Identification pointO)l 

- "'IS :>'E-CU'"" , 0 ( 3Q 
- MS r proaUC1 1.5 ) 

- F;.sI: scar 5c-eCa (,or.s > 10~.4 of tase pealil . 
nas~ 5;.~-:t.'"al horaneS) 

12 	 I 
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Outline 

• 	 Increasing interest in food testing due to scandals and 
public interest in safer and healthier food 

• 	 LCIMSIMS ideal technology to analyze polar and 
thermally labile molecules 
- Melamine and Cyanuric Acid in pet food samples 

- Chloramphenicol in various matrices, such as milk, meat, fish , 
seafood, and honey 

- Screening for antibiotics in honey 

-	 Quantitation and screening for pesticides in drinking water and 
fruits and vegetables 

• 	 Confirmation based on MRM ratios or library searching 

• 	 A turn-key solution for LC/MSIMS in routine food testing 

I 

, , 

A~:'~~ I~~~=ies 
. . 

Look for the Latest Scandal ... 

• 2007 - Melamine and Cyanuric Acid in pet food 
samples caused the death of pets in North America 

• Analysis by LC/MS/MS using API 3200™ system 
based on HILIC separation and detection in negative 
and positive polarity with ESlin MRM 

• 	 2008 - Melamine and Cyanuric Acid in Instant Formula 
I'" .- -' .. - ,,- ~ ....~ .=--.- = -1 

Ir-~-"·~ L i : "C	 O, 

!'- ;:': '." ~--= ' l c.,:.~~.~ ~' 
! . : ~ 	 ! (e.2ppt» . ~~ =.-;...--::- =~::-::.:: -=-

- C1~ ~ac ~ ~fj;¥ ~~-~ 

: ~ : ( 3 ; poo~ I :=-"-_.------_ -.-_~--'-- - __"'_A 	 _:...::- ,-? ..~_- ~ ~'_" .'.- ~--- - ----- . ' , . .! = -- ~. 	 ~.-

I 16 
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Growing list of contaminated food 
-

~ U.S. Food and Dmg Administration 4~:~·r~: 
'... " 

FDA's Warnings/Advisories 

-rne FDA IS ad"';sj~g consumers not to.consume the fallowing products because of pos!i4ble melamine contaminati.on: 

·K~a·s fv\2:-::-, C~.e-:--.e ~~: C,:..:~ i es New! 

.Yil; orand S","", f..ti;~ L}.-iIiC 

·YIU Bn~ Pure Milk Orin. 

·~ue Cat Flavored Drint<,s 

·Wtw1e RaODtt Candles 

oUr. Sc""*,, I.IandeN<ng Blend Instant Coffee (3-<n-l) 


. ~~ Brown ArablC3 Instant Coffee (3~n-l) 
-.Mr . BroWol Blue MoW'o:t3i:"'i g:~r~ l......s~a.•~ C:::.;.e ~3-i:;-:) 
-Mr. Brown C3r:.mel Macd1iala Instant Coffee (3-in·1) 
-Mr . Browi1 frencn V~a Instant Conee l3-1n-t, 

-Mr. Bro'.N'l Mandheling Blend instant Coff~e (2·in·') 

.1.If. Brown '.filk Tea (3~n- l) 


-Lnf21n1 f~ man.r.aaured .n CI'ltr.a 


A!.~I~~ 
- - • _ -' x ~ • 

Chemical Information 

~ Melamine 

! MV'/; 126.12 

: CA.S No. 108·1B-1 

I~("~._ .... A.-..d 

..-.,....-.. 

OH 

N~N 
; Cv~nuf'k Add 

..Jl. ! 
HO N~OH 

. MW: 12'9 .01 

~ CAS No. 108-40-S 

.. 


9 
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Sample Preparation 

• 	 Liquid-Liquid-Extraction (LLE) of pet food samples was 
performed using the following procedure: 

• Add 5mL of ~cetonitrile to 5g of homogenized sample 

• Mix thoroughly and let stand for 15-30 minutes 

• Add 5m L of saturated NaCI, mix and let stand for another 15-30 
minutes 

• Separate by centrifugation and inject the top layer 

• 	 Furth.er dilution of the extract with waterl acetonitrile 
(50/50) might be necessary if the sample is heavily 
contaminated . 

I 	 () 2008 Appied Biosystems 

Samp'le Preparation - New Method 
• 	 Alternative method 

- Accurately weigh 5g of homogenized sample into a 250mL conical flask . 

- Add 1250~L Melamine-15N3 stock solution (200~g/mL) to the sample and 
wait 15 minutes. 

- Add 1 OOmL water and vortex to mix sample with water, ensuring there 
are no clumps in the sample: .. .... 

- Connect a condenser apparatus to the top of the conical flask and boil the 
mixture for 10 minutes. 

- Remove the conical flask from the heat and leave on the bench for one 
·minute. 

- Remove 1 OO~L from the mixture and add to 9900~L water/acetonitrile 
(50:50) in a 15mL VWR centrifuge tube and vortex. 

- Centrifuge sample at 50bORPM for 10 minutes 4°C. 

- Filter the solution through 0.45 ~m (PVDF) Whatman syringe filter . 

- Transfer to LC vials for LC/ESI-MS/MS analysis. 

20 

10 
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HPLC Conditions 
• 	 Shimadzu 20AD pump x 2 + Gradient mixer SUS-20A + SIL-20AC 


Autosampler, CB.M-20A System controller 


• 	 Column : GL Science Inertsil Hille 5um 3x150mm, Guard column: 


Inertsil HILIC guard cartridge, 10x3mm ID, Temp. : 40x 


• 	 Mobile Phase: A : ACN + 1OmM Ammonium acetate; B: Water + 

10mM Ammonium acetate 


• 	 Flow rate: O.Sml/min, Injection Vol: 1Qui 

• 	 Gradient Table 

Time (minI Row ImliminJ '~ (AI ", (BI 


0.1 	 0.5 97 3 

5.0 . 05 20 SO 

5.5 	 0.5 3 97 

5.6 OS' 97 


11). 0 0.5 97 


" 	 t;;l"JQe~::,..os-fSl'~ 

. 	 M.~_I~~ 
.. 	 - ' 

Mass Spectrometry conditions 
• 	 Model: API 3200 (Applied Biosystems) 

. - ESI (+), ESI (-) 

•	 . MRM Parameters 

, . Compound · Retention Time Q1 (amu) Q3 (amu)' : DP (V) "'CE (V) 
. .' (min) . . . . t. ....: 
Cyanunc acid 2.5 128 42 30 30 

128 85 -30 -13 
4.0 127 85 M 26 

127 68 44 48 
! 127 60 44 27 
~M7e~la-=~·-n~~-~~~)~----~4~.O~---r~1~30~----~6~9--~~474--~~40~ 

130 87 44 29 

Z2	 i 

1 1 
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Detection range (O.Sppb-SOOppb) 

--=::-:::::-:=-::-:-:=:c:::__ . ' ...-.-;-:,--:-- - -- .'
• ...:.. .r'_~ ·_ . r 

...... ,."', ,"... . .. 
- j 

/ 

- ; 

Cl 200e Applied Bi<nystems 

1 ppb Melamine and 1 ppb Cyanuric acid 

• • •• w · •• _ ••• _ .. •• _~. _ 

• <I. ~'""i." I··..._•..•#.: I) ' ... ....-, ...... .... .... n · ... _ _ _ •• • . ... '~'\'_ . ' •• 


i 
CyanurIC AciO i 

1-.:. .. ·). , 
......... s...ec ..... ~: 


,."'! :-..~ .. :..:-.i!'I~k l~Or·; 
! I'~l Ut-Iamine 

:"'..",,1'. , 
!-'~r'T.:::::...~, " !f<' 

;: . ~~-: Of'( /ffl:r":'" ')0 ," i 

I 
..~ ; 1 

," 

f I 
l _ 

--le:.:..: ' ~ , .:.:..L.._,,~",,::,.. ", ' 

l' 
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Chloramphenicol in 

milk, meat, fish, seafood, honey ... 


API 3200 ™ LCIMS/MS system 


25 : 

KI;I~ ~ - II"D ~pIied I~Analytical 
. 	 .  ~ 

LC/MS/MS of Chloramphenicol >r---::\ 
/• Broad spectrum antibiotic 
,~. 

r1N 'OM 
\ 

• Prohibited to use for food-producing animals ,FO 
0--: 

• 	 HPLC and MS/MS . \ 
CI 

- Phenomenex Aqua 5u C 18 125 A (50x2mm) 

- Flow rate : 400~Umin 

- Gradient H.O(CHPH + 0 1 % formic acid + 5mM ammonium acetate 

- API 2000"' . API 3200nl. and API 4000'" lC/MSfMS systems 

- Electrospray Ionization source in negative polarity 

- Chloramphenicol and Ds-Chloramphenicol in Multiple Reaction Monitoring 

• Sample preparation 
Protein precipitation and Liquid-liquid-Extraction of milk 


- Liquid-Liquid-Extraction of meat 


- Liquid-liquid-Extraction of fish and seafood 


- Dilution with water to analyze honey 

26 1 
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LOD of Chloramphenicol on API 3200™ system 
.• JX • .....,p __ l2O..Jr"rjil' __ ~51C".,o..a.-(.,AI'_(T_~~ 

I . 
~ .. . ..3 

".! 0.1 nglmL 3211152 
"" i Chloramphenicol 3211257 
"" ; API 3200'" system 
"' i LOD = O.01nglmL . ;<~--I ..17.-1 ' 

~""j.:-I-~~.J~ ';:'''--1- ~-
.~: :':"':- '...: III :-~.--==== ~.,--:-----,----,.----::---"~-'-"7",-~~-:--~~~>:---,O !. 

XiC"':UOliiid~ iK§'iSO_ ...... s;;:;;;S/ti, .. SIIIIri~EC''- ' . ... ,._S~h 

"""j Internal Standard 
§l Ds-Chloramphenicol 


ljOOl 

27 I C 2006 Apptieo SiOSYSlems 

-

A~=m51~re=;e. 

Chloramphenicol in food API 3200™ system 

.. :: l : 1 : .: . : : : :: ~ : ~ ~ 

I, .... "'.. 

11 
; 

~xx.~ In\. 
~Xi 
«I': 
~'X ~ 

)Q;r~ 
~~ i 
:oJ':: 

~, . 

':--x~ 
..J 

.; 

Sld 'l 

I 
" J •.it :. , 

","i~ 

I 
I 
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Cli uid ™ Software for Roine Food 

Run Samples 

.:.-; . .: r:'""'=">< . :~' ~~' :-'~~"i" ."'l 

:: ...J"'! - :~,... .......... ,~ ~...... ,. 


''J-( . 
~l.I ...:.::)I'f1C~ 

' ,0«' 

'-<, 
Subml'1 
""unp!c~ 

:";)&"""'1 -~,,,,, 

Standby l .... , 
! 

- I~ 

Cliquid ™ Software for Routine Food Testing 

c:=:.~:-:;· ~'7=:.~ 

0=-____ _ ~.--~i 

Run S.lmples 

---_._------- 

--c:='! '~:4. __ ~~! 
:- oC; ____ ~ • .a -.......-="_ . t ___ 

: ~~~:...-.-.-.......--.....,..- !-,,-,
'. ~~~-~---"...~--. 

··I;..~-:- ~ 

Standby 

:. 

• 
-.:.~-!.....,.,...... ! ... ;.-...,--....;~.-- , "". - :.1 
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Screening for antibiotics in honey 
4000® Q TRAP LC/MS/MS system. 

~Nestle 
Good Food, Good Ufe 

3' 	 i 

The challenge of an antibiotic screening method 

• 	 Quantitation and confirmation of 54 compounds of 7 compound 
classes (acaricides. aminoglycosides. amphenicols. f3-lactams. 
macrolides. sulfonamides. tetracyclines) 

• 	 Targeted concentration 20~g/kg (except for acaricides) 

• 	 Broad range of chemical structures 

• 	 Molecular weight: 122-916 

• 	 Isomeric compounds needs to be separated 

• 	 Aminoglycosides: hard to retain on RP-columns 

• 	 Tetracyclines: tend to epimerize 

• 	 Beta-Lactams : degradation (acid . alcohol. temperature) 

• 	 Macrolides : singly and doubly charged 

32 

16 
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«8 A.ppIjed I ~MDSAIa'>~
"-QBiOSysWM ... TecM..~ 

- . ~. - - , 

LC/MS/MS of Antibiotics in Honey Samples 

• 	 HPLC separation 
- Column: Zorbax SB-Ct8 (50x2.1mm) 1.8!Jm particles 

- Ion pairing with 1 mM Heptafluorobutyric acid (H FBA) 

• 	 MS/MS detection 
- 4000 Q TRA~ LC!MS/MS system 

Turbo VTM source with Electrospray probe 

- Detection of 104 MRM transitions at a dwell time of 10-1 OOms 

- Total cycle time of 1.92s 

• 	 Sample preparation 
-	 Four step Liquid-liquid-Extraction and serial injections of . 


reconstituted extracts 


Chromatogram of 2ng standard 
1.2.' 

2.0.' 
1.'." 104 MRMs 

Detection of many MRMs 1.'.' Dwell Time: 10 to 100ms 
! Pause between scan: 5ms • without loss in sensitivity

en 	 1.4e a 
a. 
o Dutycycle: 1.92s 
~ 120'1 


Cg 1·0.'1 

a.o..' 

,0..1 

2.0.' 

, 7 a 10 11 12 13 

l< o"","~(bI 

\7 
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Analysis of an honey sample . 
. 7.3 

Tetracycline2.10'1 3.7 445-H10 

Sulfathiazole /4_9 
'1 

(94 ~glkg) 256.,,56
1·a."1 

J 

i 
I 

1.S." ---
~ i 


4-epiTetracycline

- 1f

u 

UO'j 
i 

256.,92 
- iE 0.90'\. 

j 
0.50'1 

l 
.w5-H27 

0.30'\ 

, 7 a , 10 11 

3S I Q 2Ofi~..,tii'lW""ns 


A generic method to quantify pesticides in water 
and food samples at highest sensitivity 

~:: eurofins 

18 
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, . 	 '.~I~~1es . 
. ,- -	 - , 

LC/MS/MS of Pesticides in Water and Food Samples 

• 	 Generic HPLC: 


- Phenomenex Synergi 4u Fusion-RP 80A (SOx2mm) 


- Eluent A: water + SmM ammonium formate 


- Eluent B : methanol + SmM ammonium formate 


- Gradient: 80/20 - 10/90 over 8min 


- Flow of 200l1Umin 


- Injection of 20l1L 


• 	 MS/MS: 


- API SOOOTlA and 32001!> Q TRAP LCIMS/MS system 


- TurboVTlA source with Electrospray probe at SOO°C 

. . 

- 2 MRM transitions or 1 MRM transitions with Enhanced Product 
Ion spectra to confirm presence of identified pesticide ' . 

3 ;" i 

A'~I~~ 
-	 . - -.- ~ 

Cliquid™ software - MRM catalogue (>500 pesticides) 

~~I , 
~ <~-- I 
1~}..(bM;;">;t;~~.,.~ .Tests ~~~ ...~;,.~.- -'.--:- "..;.:t 

a
Q:: ~ 

= -= -=--

Acq uiring 

;,.
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Positive findinq of Metolach'lor (API 5000™ system) 
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Screening with Confirmation on Library Searching 
(only possible on Q TRAp® LC/MS/MS systems) 

MRM Survey Scan 

Hundreds of MRMs 

Enhanced Product 

Ion scan (MS/MS) 


i. Ii 
,; Dynamic Exclusion j 

, A"a~I~~ 

Quantitation and Confirmation with Library Search 
j- oz . ·~ .. .... _ G; .. .... , .5 __ ~ Q~_iS_4! ... ...., :':"1 _ ! 

, :: : Survey scan: i I: :11 

::i MRM to quantify 11I: 
~: (Highest possible ~ II 
:::1 selectivity and sensitivity) , I ~ " I' 
- ': I ..••• ••••~ •• - - •• - • 4! 

,.~::;;-C=--~..., .. -.-;,-. -v~.-=-c-_-;o;;r-I"C-~--=:;--

i ::: Dependent scan: 

: ::1Enhanced Product Ion 

! ._; to confirm by library search 


I ::1 (Fit 956%) , , 
 I 
i ': ; "' I 

i :~! T [ :' ~ '.I '~ 

'" 
. I T I 

, 
~ ... 
<..2 i 
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Summary 

• 	 LC/MS/MS ideal technology to quantify and confirm the presence 
of emerging contaminants in food samples 

• 	 API 3200™ LC/MS/MS system provides sensitivity matching 
current regulations of routine food testing 

• . API 4000™ .and 5000™ give extra sensitivity to simplify sample 
preparation or to dilute samples to reduce possible matrix effects 

• 	 MRM ratios to confirm analytical results (triple quadrupole) 

• 	 Enhanced Product Ion spectra (0 TRAP® systems) with highest 
degree of confirmation based on mass spectral Hbrary searching 

• 	 Cliquid™ software makes LC/MS/MS easy to use with pre
configured methods, report templates and the MRM catalogue 

"I 

. 	 

61~~ I ~Ar""~ , 	 ~.g Blosystems ..... MDS Techilologi<!$ 

Acknowledgements 

• 	 University of Guelph - Guelph, ON (Canada) 

• 	 ERICo - Velenje (Slovenia) 

• LAVES - Cuxhaven (Germany) 

'. Nestle -lausanne (Switzerland) 

• 	 Eurofins - Hamburg (Germany) 

• 	 Federal Institute for Risk Assessment - Berlin (Germany) 

• 	 And many other food and environmental testing 

laboratories worldwide 




20/10r2008 

-. . A"'=-I~~ . 
. -, , - -. - ...... ' 

Outline 

Philosophy and Cliquid™ portfolio 

Key features 

Security login 

Four step workflow to perform analysis 


Pro-configured tests and automatic reporting 

MRM catalogue and mass spectral libraries 


Customization of tests and report styles 


Languages 
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The Current Situation in many Routine Testing Labs 

• Expert user(s) adopt new 
technology or develop new 
techniques and are responsible 
to deploy to technicians level 
~sers 

• Technicians perform routine 
experiments and data 
processing using the same 
software platform 

• Food Testing and Forensic 
Toxicology are good examples 
of markets where routine 
analysis by LCIMSIMS has not 

yet become widespread 


1 1 1 1 

• 
.. I 	 C 200lJ ApplIed BiOSYSlems 

. 	 ~. . - - ,~ - . 

. ..~ ~ , ~ Ana.'y';aI".Q B,osystems _MDS Tedlnologies 
, -

Cliquid™ Software Goals 

• 	 Goal to provide "training less" solution for LC/MS/MS 

applications 


• Workflow framework for routine testing 

" Provide expert userwith the ability to deploy sophisticated 
. methodologies with little or no training to laboratory 

technicians 


• 	 Provide complete solutions with pre-configured tests and 

reports matching regulatory guidelines 


24 
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Cliquid ™ Portfolio 

• Pesticides of 5 • 20 Amin6Acids • completely • Remedi replacement 
different classes customizabIe • Drug Screening 

• Azo-dyes with homemade • Mass spectral library 
• Chloramphenicol methods and • Benzodiazepines 
• Nitrofuran reports • Other quant methods 

metabolites to be released 
• Malachite green • MRM catalogue of 
• Mycotoxins -1200 drugs and 
• Acrylamide pharmaceuticals 
• MRM catalogue of 

- 500 pesticides 

A"~I~~ 
. ~ - - - - -

Cliquid TM Food & Beverage 
Software for Routine Food Testing 

+ + 

API 3200 TM + Shimadzu LC + Cliquid™ 
Includes: 

• API 	3200:'\C LCIMSIMS system (or any other API XXXX or 

3200 Q TRAP~ system or 4000 Q TRA~ system) 

• Shimadzu Prominence LC or Agilent 1200 LC 

• Set of HPLC columns and mix for System Suitability Test 

• Installation. Familiarization and One Year Warranty 
50 	 0 ZJOO """"" ~emsI 
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..~ ApprlCd I ~MDSJ An.a1!~. 
~Q~ _ To_-"*s"" 

I 

Cliquid™ Software 

Click + Liquid = Cliquid 

(Out-of-the-box, high performance LC/MS/MS analysis) 

51 ! C 2008 Applied 8iosyslems 

ilnal!lsl I. 

Cliqu,i2i~ §9.~~re -:- Security Login. 
. !, 

~--..,../c:-~ 
~? .- -'-~---=:.-

-=-'

. Technician... run and reprocess samples to generate reports 
Administrator. .. additionally activate and edit tests and reports 
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Cliquid ™ Software Profile (name, email, language) 

Initial Setup 

-~i.:s ~.Y$ ':G :Y. '!-.t :<.."'1/ ':me 
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• .1: .... ~ 1.0 .-...~ -~X~-:-¥X.,' :..r. 
"loc" . :: I. 

- • 6!'!II:t. ~prted - I ~MDS An.a!ytical
~8iQSystems _ T~ 

. -

Cliquid ™ Software - Homepage 
IF ti' 

0:;-,:. 

e 8§t __~Wilfried 

~~-,.,... .... ~"." 
C 

( ;.r'.: '~~,:-;,o-.:. 

.. J" •• __ ..-.........
m 
"'<>--x..-...-~ 
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~=-:~~ Standby ......... 
~ 
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Cliquid ™ Software - Create New Project 
10-. a , " 

a ;:::".: _~.____ 

New Project 

~r",-~~ 

:;~~~"'"""OOn --~~·s.: · :':':"_____n. 

:;;~-"-...~ aii:io.......... 

~~ ...... 

..~;?~ 


'_~ .• M".I:t. 


Standby 

55 1 

N&~emsl~~i'S 

1. Step - Choose Test - Cliquid™ Food & Beverage 
1F rp::"4% , .I!?It4QI.a.¥ i·1 @. ¥'.!r . 
! 
i 

I Run SamplesI 

I 

I :.:.:.-:" :...-;: .. 
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Standby 
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Pre-configured Tests - Cliquid ™ Food & Beverage (1) 

. ' A~~~I~~ 
. - - 

Pre-configured Tests - Cliquid™ Food & Beverage (2) 

e!D!l ~ - ". ,. , .__ .___ 

.,~ ~,_. u ~~N~it~ro:..::fu::..:r.:::a:.: ico-.:::.:..1--' ' ;'" ~.:. ' n...::m,,-,e,,-,t.:::.ab=-o=.;lc:.;ite.:::s"--~Ic------....C.::::.:hl:=o.:..:ra:::.in::J1P::.:lh.:;:e::-:n~ j 

~:;::.::::;+'::J ,Ii! =.j l ! 
::~,::~~-=:r. ~ i :~ ,-' -,-.-,-.-,-,............ -'.-:-,-.,i 1 _---:-_----.;,1<-----,---. ,'-..
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2. St~g;:s~u}ld or Import Sample List 
j 

c ~_ ..._.. ~_ . __ ~ 

Pl, , 

Run Screening ~I!III•• ~A!I!I2l3I:i1i\';1U ~iA!'!!. 1Ii:::!'I!! 

""'-==.l~""",~~ ... aGO :::~ ("j 

', - .. , ~'- --=~.-- ~~"p:::z::::c::::a:::c:::z:::::~ 
::-":":".I~·~.... ... ~., 

£....~.~~ '-~...!"'-~-'!' . ......... . 

. _.-;_ ..-,._. .tepon =.,...: 

!=i .it r 

Standby 
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A"?~stems'~~i~ 

c =~'.~.._-.._ 
Run Samples 
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:,.... - . 
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f..-..,.....!. 

Standby
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3. Step - Customize Report I Specify Report Output 

(J ,' .:' . 

Run S c reening 

':4 c:- , 
C"~O:loC iC~ 1 

5.1-": '.";;",: ..,..,-,..c~ ;j .'Y')C('\ 

:.:~.·.'1::>.!I .t·.K-t,~, ,!~ 

2: ~·.·.al ......., ;..., '.~ 'r"': fl 

: r...J : ".,.--; ' : ''':-' ':= :-e-;:':-=-' 

: t.o . ... ~t:r : • .r-..-..r. 

~~~~ Standby 
=-"t>l!$'!'O"~ 

.- --.------ - . .. --.----~-~------

4. St~g:: ~~Xqipiw, Equilibrate, and Submit 

o.~. 

Run Screening 

~!§~ Standby 
~~ 
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Autorrwatic {\f9uisition - Equilibration and Job w,st 
I . 

0:.-::: ._ .. . __ 


Adrianna 
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Automatic Acquisition Report List and View Report 
lit, 4 e H -ilk';' 

Adrianna 
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Example Quantitation Report 
Calibration Curves and slatistical data for all :>n<>lvt"''' 

67 I 

. . 

. _ - M~~msl~~~iO$ 
. . 

Customization of Reports Styles Based on "!r.dot 

~ 
i ~~:-, ::;~.
! ....--. .~ 

!  .....  ...... ~ 
! -:.a..-.,... ..... ... _....-
Analyte 

66 i 

Summary 

Quantifier und qualifier o\l€rla . 
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Every Lab Wants to Screen a Slightly Different Panel 

;~ ":'tS::-f::l. r;.....-a:7, I....s::.o...::" 3.--.: ;,'~'CI':'a:-e - ;)ep;s,:u-;-.e:u:::;f~:.vd 3afe'1 v.r~c:,:)oI" t..iocc.e !.:tOut ';'-~:ru:ao 
Mctt..xs for Residual Compositional Substances of AgncuUuraJ Chemicals. Feed Additives. and Veterinary Drugs in 
Food (Syoku·An NO.0124001 January 24 . 200;: amendments May 26 , 2006) 

:;' I 

A'~I~~ ' . . . "

Creative Concepts 

1111 
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Cliquid® Software - MRM catalogue 

~~~~====================~[ 
Acquiring • •o• 

7. -------~"ppot~J~TQ.~--~------------'I 

- . 

_ _~~msl~~;es 

iMethod™ Tests - definition 

• An iMethod™ is an installer for Cliquid which installs 
everything a user needs to perform the included tests 

- New test simply "appear" in the SW interface 

• 	 iMethods™ maybe delivered through download or via CD 

- Utilizes the pack/unpack feature of Cliquid 2,0 Softwa!e 

• 	 iMethod™ Store to include other updates to key features 
or content 

- Templates, MRM catalogue, MS/MS libraries, Patches, etc. 

12j 	 C' 2008 Applied Bios),SIems 
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-, .....D A.ppIied I ~MDSAnaly!l~
ft.Q IIiOSystems ... TecMologles 

~. :. - . - . .~-

iMethod™ Tests Contents 

iMethod Test Package 

• 	 All Cliquid Test components 


- Acquisition methods 


- Quant methods 

... ' . 

- Appropriate templates 

-:- MRM catalogue entries 

- MS/MS entries (where possible due to licensing) 

- All SOP Documents for method, example data, report 
templates 

iMethods TM Store 

E.n.aolno CUSl~ to ~r.-'~ Of I6ef 

;cnC"It)uIC(Jrnet:1lOOS.tf\ooIr~~CIQ...cI~ 
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Cliquid® Software and iMethod™ Tests 

IPr.iiii-----ii~L[------===::;;J~· --,=="L~~.d! 
t · ,i , I1_ iI_I ' ' . : 

; I---"~~~---
,- -- - --'--- --~-.-:.. 
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"Chasing; ZCI"OCS" 

of I"csidnal ;mtihiotics 

Zero is a small number 

1950s & 1960s --- part per thousand, ppm 

1970s & 1980s --- ppm, ppb 

1990s & 2000s --- ppt, ppq 

Analytical technology: 


Zero =the current limit of detection (LOD) 


How we chase zero 

• A contaminant is found in food and deemed to 
be unacceptable 

" A new instrument or method drops the LOD 

" The contaminant is found again & new ones may 
appear on the scene for the first time 

" Society is obliged to chase the receding "zero" 

1 



From AOAC Inlemalianal: May-June 2007 

The Seafood Inilialive: Doing Ihe Righi Thing 

• critical and immediate need in developing new methods 

• bridge between the international trade of food and agriculture 
good analytical method 

• food safety issues concern chemical and biological issues --
pesticides, antibiotics, speciation of fish, bacterial 
pathogens 

• some of the banned antibiotics in shrimp culture: 
Chloramphenicol, Penicillin, Oxytetracycline, cipronoxacin 

'Chasing zero 

FDA actionable levels for unapproved drugs or drugs without established 
taterance levels are allhe limit of deteclian (LOD) of Ihe analytical 
methods. 

FDA's methods used In lnspections are below the detection limit of 
cUrrently available rapid lest kils. 

FDA can inspect only 2% of all imparted seafood in Ihe United Slales. 

At presenl, no kits have achieved the sensitivity or specificity to drug's 
metabolites needed for drugs like Chloramphenicol. Nitrofurans and 
Malach~e green. 

Foodsafety:sconsensus 

A multipurpose method mighl keep them ahead of emerging problems. 

A multi~antibjotjc method might be useful. 

prevention is what will save eveeyone money. 

II needed to be done dose to the source, preferably before exporting. 

AOAC effort is to f.od pressing analytical issues and to build consensus 
regarding what is really needed. 

2 
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Analytical problems 

Large number of compounds. 

Pamnt drugs and melabolites. 

Metabolites: Phase I; oxidized, reduced or hydrolyzed. 

Phase II; 	biotransformed egoGlucoronalion, 
sulfatation, conjugation with glycine. 

Extremely low levels (ppb) msidues to be analyzed. 

Complexity of matrix. 

From ·Commission Decision 200216571EC· 

Screening methods: detect the presence of a 
substance or a class of substances at the level of 
interest and mainly include bioassays. 

Confirmatory methods: provide full or complementary 
information enabling clear identification and 

ntification of the at levels of interest. 

Extraction :procedures 
Trend: 	 - able 10 extract a large number of samples in short time 

- using less sample. less extracted s<»ution, and shorter dean-up 
cartridges 

I solvent extraction. followed by SPE I 
Antibiotics bind to matrix components, esp. proteins and metals. 

Antibiotics++divalenl or trivalent calions can be displaced by adding 

EDTA. 


Anlibiotics++protein .can be deslroyed by 


1. diluting the sample with saline solution 

2. protein denaturation 

3. enzymatic/chemical hydrolysis 

3 



Problematic cases 

Degradation of analyzed compound due 10 enzymatic degradation of 

protein 


Detennination of metabolites and conjugates from the parent compound 

Screening methods -Bioassays; being too specific to allow effective 
identification or multi-analy1es 

Screening methods; only semi-quantitative analysis and sometimes give 
rise to false positives 

Some cases ofchasing zero 

Chlofamphenlcol 

• Antibiotic used by China in bee colonies 5 or so years ago - deemed to 
be carcinogenic 

• Traces found in honey around the world 

• ·Can't set an acceptable level- according to regulators 

• Each lot tested down 10 LOD of 0.5 (0.3) ppb 

• Canada improved LOD down to 0 .05 (0.03) ppb 

• Chasing Z9ro causes upset to bUSiness, regulation, and consumer 
confidence 

Sorne caseS ofchasing zero 

Chloramphenicol (CAP) - Latest Analysis 

M .Bononi, F.Tilleo, Journal 01 Food ~mposllion and Analysis 21 (2008) 8()...69 

"Liquid chromalograpnyllandem mass spedfomelry analysis 01 chlOrampheOlcol in pt'opoIts 
e)(1:racts available on the lIilijan mar1<.el" 

• LOD = 0.05 ~gIl<g 

w Thiamphenicol (THAP) used as internal standard 

w Negative ionization electrospray, selec1ed reaction monitoring (SRM) 

LC·MS/MS triple quadrupoles. ESI 

·2 mass transitions: THAP 354 ~ 185. 354 ~ 290 

CAP 321 ~ 152. 321 ~ 257 

• %recovery 80.0 - 99.0% 

4 
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Some cases of chasing zero 

Acrylamlde 

Carcinogenic in animal tests at ppm levels 

• Found in 2002 it is formed in healing sugars, carnohydrale, and amino 
acids such as asparagine - ppb levels 

• Major international meetings 

• Extensive producU process testing 

.. Regufalory agencies kloking al interventions 

• Toxicity tests still underway to determine relevance in humans 

. SOme cases of chasing zero 

Perchlorate 

• Thyroid effects, cancer possible? 


.. Possibly from military sites, entering ground water 


• Found al ppb in letluce along Ihe Colorado 

• later found in milk . etc. - even FOE's lab waler 

• Possibly formed nalurally from sail, sunlight. and alkali pH 

·Qther cases (riot antibkiticS) 

• Packaging residues - BPA, IlX, butadiene, phthalates, etc. 

• processing residues - chloropropanols from aad-hydrolyzed vegelable 
proteins 

• Heavy metals in foods - Hg in fish; Cd in veggies; Pb in chocolate, water 

• Mold toxins - AFB1, FMB, OlA, DON, in cereal grains, nUls, oil seeds 

• Allergens? 

5 
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Some Cases of chasing zero 

• Some are intentionally added to the environment 

- Some are nalurally- occuning 

• Some were intentional, but now are unavoidable at levels dose to zero 

• Some are cartinogenics or metals 

- Some have high exposure, some low 

• Regulatory mandates differ, but wIlat does the science say? 

"_"'T·r~(lo....~u.t .......IIT 


·· Problernspresentedoychasing ZerOeS 
• Point is, do we have the resources to pursue a/l of these as major issues? 

,. Can society afford 10 continue to operate using the toxicology model of the 
mid 20". century? (Foreign chemicals are rare in pure food; wilen 
found, we chase to zero.) 

- Can't toxicology guide us to agree on some toxicologically Ulsignificant 
exposure level? 

-Consumer confidence in food is eroded 

• Disruption of business, international trade 

• No end in sight.. .zero rushes ahead of us as sensitivities make quantaI gains 

• Global sourcing, advances in methods. sensitivity around food defense . .will 
make issue more acute U1 future 

6 
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Some Analyses of residual antibiotics in food 

Compound Matrix Extraction Clean up Recovery % LOD,LOQ Determination Ref. 

flg/kg 

N itrofurans Poultry,porcine and bovine feeds LLP SPE 60-78 20-50 LC-MS/MS I 

LC-DAD 

Poultry muscle LLP - - - LC-MS/MS 2 

Prawn LLP LLP LC-MS/MS 3 

Tetracyclines Pig muscle, liver and kidney Solvent extraction SPE 61-97 10 LC-MS/MS 4 

Milk and honey 15-25 flg/L SPR-BIA 5 

(LOD) 

Milk 0.2 flg /mL ELISA 6 

(LOQ) 

~-Lactams Bovine kidney Solvent extraction SPE 58-70 LC-MS/MS 7 

Milk , meat juice, eggs and honey y, EU MRL ELISA 8 

(LOQ) I 

Bovine muscle, kidney and milk 2-50 LC-MS/MS 9 

Milk based 2.6 flg/kg SPR-BI A 10 

(LOD) 

Milk 0.5 flM Fl uorescent BI A 11 

(LOD) 

Sulfonamides Eggs and pork Solvent extraction On-line SPE 66-85 LC-UV 12 

Pig meat Solvent extraction Two SPEs 81-99 CE-UV-Visible 13 

Pork tissue Extraction cell PLE SPE 79-98 CE-MS/MS 14 

Cattle and fish muscle tissues 3-15 LC-MS 15 

Semi-skimmed milk and minced beef <50 flg/kg FIA 16, 17 

(LOQ) 
- -
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Analyses of residual antibiotics in food (con't) 

Compound Matrix Extraction Clean up Recovery % LOD,LOQ 

Ilglkg 

Determination Ref. 

Tetracycl ines 

Sulfonamides 

Quinolones 

~-Lactams 

Macrolides 

Muscles from pig, cattle, sheep, horse, deer and 

reindeer 

Kidney from pig, cattle, sheep and horse 

Sol vent extraction - 44-111 LC-MS/MS 18 

Quinolones 

Macrolides 

Other veterinary drugs 

Salmon Solvent extraction SPE 40-100 LC-TOF-MS 19 

Amphenicols 

i 

Honey and pig kidney Solvent extraction SPE 95-120 LC-MS/MS 20 

Honey, prawns and pork kidney Solvent extraction Two SPEs - LC-MS/MS 21 

Honey SPE - 63 0.1-0.2 LC-MS/MS 22 I 

Honey and pig kidney 0.02-0.04 UPLC-MS/MS 20 

Muscle, eggs, honey and milk 0.11 Ilglkg 

(LOD) 

ELISA 23 

Pork, beef, chicken, shrimp and milk 10'~M(LOD) Chell1i luminescent 

immunosensor 

24 

Honey and prawns 0.D7-0.10 

Ilglkg(CC~) 

SPR-BJA 21 

Shrimps 0.1-250 

Ilglkg(CC~) 

Dual SPR-BIA 25 

Tetracyclines 

Sulfonamides 

Quinolones 

Shrimp Solvent extraction SPE 10-90 10-200 LC-MS /MS 26 
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Analyses of residual antibiotics in food (con't) 

Compound Matrix Extraction Clean up Recovery % LOD,LOQ Determination Ref. 

~g/kg 

N itroimmidazoles Chicken and fish Solvent extraction Sol vent extraction 88-111 0.11-0.60 LC-MS/MS 27 

Nitroimm idazoles Pig kidney, milk, sheep liver, salmon, cheese Solvent extraction SPE 21-104 LC-FLD 28 

Fluoroquinolones cattle muscle, trout, chicken and egg LC-UV 

Sui fonamides Bovine, porcine and poultry muscle Solvent extraction On-line SPE 70-130 0.1-8.4 LC-MS/MS 29 

Quinolones Chicken li ver Solvent extraction - 86-106 ELISA 30 

Chicken muscle Ultrafiltration SPE 74-88 LC-TOF-MS BIA 31 

2.7-5.9 Dual SPR- BIA 

~glkg(lC50) 

Bovine raw milk 17-24 CE-MS/MS · 32 

Five banned Feed stuff Solvent extraction SPE - ELISA 33 

antimicrobials 

130 veterinary drugs Bovine, porcine and chicken Solvent extraction LLP 70-110 0.1-10 LC-MS/MS 34 

Tylosin Honey Solvent extraction LLP , SPE 47.6-70.4 BIA 35 

Macrolide Milk and yogurt PLE - 68-96 0.2-9 LC-MS/MS 2 

Honey 15-25 SPR-BIA 5 

~g/L(LOD) I 

Filloroquinoiones Egg - In-tube SPME 75-94 LC-FLD , LC 36 

DAD 

~-Lactams Milk 0.12-32 BIA-AITaY 37 

Sui fonamides ~g/L(LOD) 

Macrolides 

Tetracyclines Bovine and swine: muscle, kidney and liver 2-5 LC-MS/MS 38 

I Penicillins 
-
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Abbriviation 

BIA bioassay; CE capillary electrophoresis; CE-MS/MS capillary electrophoresis tandem mass spectrometry; ELISA enzyme-linked 

immunoassay; FLO fluorometric detector; LC Iiq4id chromatography; LC-MS/MS liquid chromatography tamdem mass spectrometry; 

LLP liquid-liquid partitioning; PLE pressurized liquid extraction; SPME solid-phase microextraction; SPE solid-phase extraction, FIA 

fluoroimmunoassay; IC50 inhibitory concentration 50%; LOD limit of detection; LOQ limit of quanti fication; SPR surface plasmon 

resonance;TOF time-of-flight; UPLC ultra-performance liquid chromatography 
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Analysis of Chloramphenicol 
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Chemical Structure 


OH 
~ I .o N CH-CH-CH -OH2 . 2--o-- I 

NH-CO-CHCI2 

1M::: 322.0123 
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Basic Information · 
Chloramphenicol 


(CAP: Simplyzed in the followings) 


Produced from bacteria, streptomyces venzuelae 

Recently produced by chemical synthetic method 

2,2-dichloro-N-[(1 R,2R)-2-hydroxy-1-hydroxy

methyl-(4nitrophenyl)ethyl]acetoamide 

Molecular Weight: 322.01 3 

Effect of Biological Function 
1. Broad-spectrum antibiotic active against a 

variety of pathogens. 
CAP was previous used in veterinary and human 
medicine. 

2. Serious sub-reaction 
Plastic anemia in marrow of human arising 
from its using, so led its use to be banned in EU 

and US in 1994. 

3. In Japan, also, according to newly regulation for 
food safety law, prohibited in food, and veterinary. 

2 
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Similar Compounds of CAP 
Thiamphenicol and Florfenicol 

oo H0C1, N ' or "'" ' ' CIdL:
~. . <~ OHO 
I

0

Chlorampiienlcol 	 Aortenlcol 

00 H, f 
' 

HoC- I' '1 	 CI 
O~~ , ' , ,? 00°o\N 

s 
II 
° 

thiamphenlccil 

Fig. 17. Structure ofamphenicols. 

Development of Analytical 

Method 


CAP has specific functional groups, which is not so 
difficulty for analysis. 

For example: 	 Phenyl composition has UV 
absorption, LC-UV/PAD, 
and by 2 Chlorine atoms, GC-ECD 
is possible applied. 

Please Refer next slide 
From Waters Technical Application Note AMDJ038 

3 
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HPLC-PDA, and TIC-MS 
• Exarrlple 50 ng ( CAP) 

50ng Chloramph&nicol 

*-"1tf'1h'~C1' 

~-2 


~-..M,..-"", 	 c:-;;r.:o..... 

l~ ~~~ 

. 	 ...l 	 ~~ 


J: iJIit· I", ., 	~ 1M r. '! ...~ 

50 ng Chromatogram of CAP 

• Upper Chromatogram 
PDA (Photo Diode Array) 

• Middle Chromatogram 
ESI Negative Mode (TIC) 

• 	 Lower Chromatogram 
ESI Positive Mode (TIC) 

Waters Technical Application Notes: AMDJ038 

8 
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Analytical Condition 

HPLC: 
Waters 269 separation module 
Column: XTerra RP18 5 11m, 2.1x150 mm 
Mobile phase: 


Acetonitril/pure water (gradient) 

0% Acetonitril to 100% in 5 min. 


Flow rate: 0.2mLlmin. 
Mass Spectrometer: ZQ 2000 mass detector 
Ionization: ESI Negative 

9 

MS Spectrum of CAP Standard 100 ppb 


.., . ~f-.¥> ell
U ..." e:) 

30400 .. a 50 

~~r:=':-
I 

j tU 
% j+-4------: 
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Linearity of Calibration Curve 
Compound name; Chloramphenicol 
Correlation coe,ftlclent r =0,999666, 1"2 = 0,9993'33 
Calibrallon tUM: 2667,96 " 'K + 34701 ,5 
Responae type': Eldemal Std, Anla 
Curve type: Unear. O"gln: ElCclude, WetohllnlJ: Null, AxIs trans: None 

LC-PDA & LC MS Waters 


11 

:ING. 

, .;ty 

Wott:n 2695 Separation, Module 

H9111" lA· &.8 ZQ mol.) deltcfOl. comb/n«/ wf,h the 
" . 

12 
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More Sophisticate Method 
Recently LC-tandem-MS is developed, 

more higher precise analysis is possible. 


Food, Meat and Fish etc. composed by 

many components. 


These material disturb the signals of 

analysis. 


So called LC-MS/MS, many models have 

released. 
 13 

More Sophisticate Methods 
• Meat/Sea Food 

LC-ESI(-)QqQ-MS LOD 0.01 Jlg/kg 

• Shrimp 

LC-ESI(-)MS LOD 0.02 Jlg/kg 

• Muscle, urine 

LC-APCI(-)QqQ-MS LOD 0.02 Jlg/kg 

• 	 Muscle 
GC-ECD LOD 2-4 J.lg/kg 

14 
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Various LC-MS-MS Models 


1. Applied Biosystems 

API 2000,3000,4000,5000,3200 Q-TRAP etc. 

Q STAR Elite (ToF) 

2. Waters 

Micromass Quattro Micro 

Synapt HDMS (lMS, Q-ToF) 

3. Varian 

500 LC-MS/MS (ION-Trap) 

4. Thermo Electron Corporation 

TSQ Quantum 
15 

CAP Analysis 
by API 3200 (Q Trap) 

16 
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API 3200 (Q Trap) Construction 


.. 
"l'=""" 

~ 
. ~." ... .•. 

dwell time: Sm t 

paoSl!li.;tim(l; Ims 

t~~-,.... i' 


.......~.~" 
.... 
,~

-'
. ..:" 

LINAC :Jt),/.::j/tda.. ~~ 

Function of Each MS in Triple MS 


1112. ~/'Jv~IIt!l! e,[' < I;t t- 1J7J1,(!l1l!!10)1lUQ:A'I'"Y'l'- t'1':J:Q . :tl!li1lJ~~O);<llAIIMW;, (1iIJ' ",,151;:) :7),,:A 'Fr-:'I ;:J-oMS:A"' ? Hv 
(5 " BI1<g), SI'A (5 "Glkg). MRM (5 ~g/k8) . 
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'Comparison of MRM to 81M (1) 
Atrazine 

.... 
~.... MRM 

216/174 

216/104 


,) n .... ...:. ... 
_xiC 1/ ;ai~i(li_I)'. J'U.m"i_J__ "'lQ ,061. Oli' ii'iIi(Q ..... Ckr.;;;O"'._""'rt;;;;.~;:-.".......;;-,.---------.;._"".-.-......"..... 


•.•d.... 216 81M 
174 
146 

104 


, r9 

Comparison of MRM to 81M (2) 

Hexazinone 

._~c-" o4I"'O-O;_~'~:un71-l __~" 104I0I0 " .. O........ O't.o..o.._Cf-.. 
 ...~~ 
MRM -- 2531171 S/N=258 

-- 253171 S/N=98 

\ _..., I 

allC. 4Jiiii(Q_€2fti._iiIfiIii....1I iJiO 1f .. IhU_ld,,1d/f5.... lr• ..,.i~..J·L._ 

, . 
1'......... 

- 253 S/N=18 
S/N=6 
S/N<3 
S/N=5 
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Product Ion Spectrum of CAP 

Nu... . .... cp.. 

..)I fl "2." 

O~~I · ~Y
~r~tCM~H 

C~ 
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Quantitative by MRM of CAP 
MRM: Multiple Reaction Monitoring 

Mass: 320.8 1152.0 amu 
Sampte Name: .,.  eo min .. 
PNkNsm.o: "'C~,",mphenlc:ol· Mus(ea): "320.81152.0 amu" 

22 
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API 3000 

23 

Study of LOQ by API 3000 
Good enough peak at 0.01 ppb to 100 ppb 
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Condition of Measurement 

HPLC system 

Column 

Mobile phase 

:A 
:6 

Gradient 
TIme (min.] 

A [~l 

BN 

Flow r.I<I(~l/minl 

Column temp. ["C] 
~:'-7JI/) '5 
Injection volume [uL] 

Mass spectrometry 

Ion source 
Mode 

Tempar1llure lC] 
Polarity 

Jon source voltage [V] 
Monnoring time (min.] 

Acilent 11~~seri8s 

Synerp 4u HydrQ-RP80A (2.0mmC!> x ISOmm, 4uml 

O.I~,\"WH,O 
MoCN 

0 8 10 10.01 

90 10 10 90 

10 90 90 10 

200 

40"1; 

6'C 

25 
AP13000 

. T uboion Spray [ES\l 

MRM 

550 
Negative .-
-4500 ---.---....... 
20 

20 

90 

10 
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Practical Example Report 

CAP in Sea Bream by API 2000 and HPLC VP 
Shimadzu 

Analysis of Chloramphenicol Using Liquid 
ChromatographylTandem Mass Spectrometry in 
Sea Bream 

Authors: Toru Nishikawa, Tsuyomi BABA, 
Masafumi Murakami 

Public Health and Pollution Research Laboratry 
in Nagasaki Prefecture 

26 
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Results 

1. Fish sample is 6 bodies, not detected 

2. Detection Limit: 0.15 ng/g, S/N=3 

3. %Recovery : 71.3% RSD(CV): 9.5 % 

4. Clear Codex Standard 
% Recovery 60-120%, 
RSD less than 30% 
at 1 - 10 ng/g concentration of Meicine for animal 

in Food 

27 

Force feed of Std to Sample 

400 

OF=~~~2==~3~~4==5~=6~=7~~8== 

(time) 

Figl : 7-7'.{(7)7"7/':7~ilXl;::707A7;r.':::':::Z-Iva

5ng/g I;:ttQct?I;:TfttJOL-t;:~:7P70'7A 
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Hiroyuki Kurumiya 
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10116/2006 

Chemical Structure 


10/11 

~ H ' f 

1M2. )( .;; ~ V l: :Y7 .5!; /kIlQ)f6-B-Q).T
. ' . " r" 

, ~:ot- . 
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Friends of Melamine 

10/16/2008 

Friends of Melamine 

• Melamine 
2 ,4,6-Triamino-1 ,3,5-triamine 

• Ammeline 
Atrazine-desethyl-desisopropyl-2-Hydroxy 
4,6 -Diamino-2-hydroxy-1 ,3,5-trazine 

• Cyanuric Acid 
1,3,5-Triazine-2,4,6-triol 
2,4,6-Trihydroxy-1,3,5-triazine 

10/16/2008 

3 

4 



Friends of Melamine 

fi~1.;(7~/&lF-f(J)p.JJiI~Ji(J)~liitli@1(J)c!::i!3 L)-e~~o P7~/(])i!lliit!~I: 
i!3L \"lR 1.....R3(J)·NH2:fJ<~HI:1I~ib?t::IIJil%J:fJ<~j'~:.c!:::fJ<oo~ 0 

RI Rl R3 MViRl 
;I., 7 :: .. ~. NH2 NHz NH2 126. 12 

N/lN 7/z- I) / OH NH2 NHz 127. 10 
OH .7:"':J. I) ~ OH NH2 lZS.09

R)lNAR
2 3 -:"-7~)vB OH OH OH 129.07 

10/16/2008 

Chemical Character 

• Molecular formula: C3 H6 N6 
• MW = 126.12 

• Solubility: 3.1 gIL into water 

• Appearance: White Chrystal 

• Mp: 350°C 

• Bp: Sublimation 

• Density: 1.573 

10/16/2008 
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Analysis of Melamine 

• 	 According to the accidental event such asmany pets died 
by pet food made in China on mid of March in Canada in 
March,2007 

And in China, many infants who got suffer or die by taking 
milk added melamine dishonestly, the suffer is kidney 
failure in 2008 . 

Government Laboratory in US, FDA and FERN 

(Food Emergency Response Network) develop 

for analysis method, and also many analytical instrument 
companies proposed analytical method 

10/16/2006 

Analytical Method of Melamine 

• There are several methods proposed by 
official and private sectors 

• 	FDA in US 
• FERN in US 
• 	FAMIC in Japan 
• Shimadzu 
• Applied Biosystems 
• Agilent Technologies 
• Varian 

10/16/2006 
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Analysis Instrument of Melamine 

• Some Screening Analysis 

GC-MS (Shimadzu,FAMIC,FDA) 

Hp LC-pDA (Shimadzu) 

• More precise analysis 

GC-MS/MS( VARIAN) 

LC-MS/MS ( FDA, Applied Bio,Agilent ) 

(Tandem Triple Q-Mass ) 

10/16/2008 9 

Analysis of Melamine . 

• Shimadzu Report 

GC-MS 

Shimadzu : GCMS-QP2010plus 

Column: Rtx-5 (O.32mmLD 30m L O.25um) 


Temp : 100°C(1min) program rC/ min to 220°C 


program 20°C/ min -310°C(15min) 


Injection: 270°C, split less 


Interface: 230°C 


Scan range: 35-700m/ z 


10/1 6/2008 10 
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Analysis of Melamine 

• 4 friends of Melamine was treated with TMS 

. A 1:Cv-feAdila 

.. 

5 .2:Ammddd 
3:AmtIwInt 
A:M~.I 
6:~nzo~.3 

, 
i,11 1.. Ii .1 J

.. 
u t@. Ir.ll iU 12'- ...- 1$.1 IU·· 11.11 .... 19.0 :0.0 1~ 

Analysis of Melamine 


• Shimadzu report 
By Hp LC-pda 

~.---------------~ 

u 

I II . 

Column : Shim-pack CLC C8 
(46mmlDx150mmL) 

Mobile phase: NB=85/15 
A :10m mol citric acid contained 

with 10 m mol L-Octane Sulfonic acid 
B: Acetonitril 
Flow Rate: 1 mllmin 
Detector : SD-M20AOJ) 

10/16/2008 12 



Analysis of Melamine· 

• HPLC-PDA(Shimadzu) 

Milk product diluted 10 times with wate then diluted two 
times with mobile phase,and centrifuged 12000rpm for 5 
min,filtrated (mobile phase AlB=90/1 0) 

LOD 0.5mg/L 

~r 
IlJiA - . 

~ J.,l:..t"'~".u. 

~~1I1 (JllIlIlI< '-'" 
J>. 

...., 
.~ 

."'..~. 
~ ..."l:".ntl 

(Il!.~. l. ' . .. 

r u bi. 
0.0 '!r 10.(1 12$ 1l..D... 
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Analysis of Melamine 

• Pet Food (Shimadzu) 
Extracted by Acetonitril, then Centrifuged,filtrated 

mv.r-~~r-----------------~ 
3 

2 

1 
Melamine 

o. 

o 

, 
2.5 5.0 7.5 
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Analysis of Melamine 
• FDA (GC-MS)for Screening (10ug/g) 

Instrument: Agilent GC-MS 5975 
Column DB5-MS capillary 


Extraction by Acetonitril, H20, DEA 

50 : 40: 10 

DEA:Diethylamine 

Dry up,Silylate by BSTFE(SylonBFT) 

Add pyridine and DACP as Internal Standard 

DACP : 2,6-Diamino-4-chloropyrimidine 

Incubate at 70De for 45 min 
BSTFE : (bis(trimethylsilyl)trifluoroacetamide with 1% 

1o/1l1'iromthylchlorosilane) 

Analysis of Melamine 


Column 

Inlet Temperatura 
Detector Temperature 
Injection Mode 
Injection Volume 
Carrier Gas flow 
Oven Program 

Acquisition parameters 
Sampling Rate 
Threshold 
Filament Delay 
MS Temp 

10/16/2008 

30m DB-5MS 5% phenyl 95% dimethyl-polysiloxane 

ID: O.Z5mm Film Thickness; 0..2.5 microns 

Z80·C 
Z90°C 
Splitless 
1 III 
He at 35 cmlsec (constant flow) 
75· C (hold 1 minute) to 320· Cat 15° 

EI; scan mode. 50-450 amu 
2.(scan rate at 3.58 scans/sec) 
100 
6 minutes 
230· C (Source); 150· C (Quad) 

C/minute (hold 2.67 min) 

15 
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Analysis of Melamine 
• Chromatogram & Mass Spectrum 

10/16/2008 17 

Analysis of Melamine 

• LC-MS/MS Application 

Agilent LC-MS/MS 641 OtripleQ-LCMS 

'. . ~ . . ," ." . . 
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Analysis of Melamine 

• Sample preparation 

10/16/2008 

Analysis of Melamine 

• 50 ppt Melan-line 

. ~1 ,,' ~ '. ~ . 
I 0.2 O~4-P.6~\ ,40~,8-' 
Acquisition Time (illin) 

10/16/2008 
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Analysis of Melamine 

• Practical Sample 

Pure Product Rice Protein Corn Meal 

10/16/2008 21 

Analysis of Melamine 

• Applied Biosystems Qtrap 3200 
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Analysis of Melamine 

Pet food 

• Sample preparation: LLE 

• Extraction by Water 

• (Add Internal Std,Melamine 15 N3 ) 

• Centrifuge 5000rpm for 10min at 4°C 

• Filter through 0.45 f.l m put into a vial 

• Start analysis 

10/16/2008 

Analysis of Melamine 

• 	LC Shimadzu prominence 

Equipped Gradient Mixer 

Column: Inert Sil HILIC 5 f.1 m (150mmx3mm) 

Temp 	 : 40°C 


Mobile phase: gradient 


A: Acetonitrile + 1 Ommol Ammonium Acetate 

B: Water + 10mmol Ammonium Acetate 


Injection Volume: 5 f.1 L 


10/16/2008 
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Analysis of Melamjne 

• Gradient Condition 

nme (min) Flow (mUmlnl % (AT % (B)---------------.-..---..-.-. - - ..-..¥-- - ~- -.- .~.---~-.- -- ---- ------ ---.-- ---- --. ---

0.1 0.5 97 3 ---- ..--,-.. -~-.--.---------..---.--------~----------.----_._-----_. --.--~-,,---.-. 

5;0 0.5 20 80 
- ......"._"------ - ,---_.. ,, .. -._-"...-.._ .._---'.__."--. ,--_....-._ - . - ----_ ... _---- _..-._-- .-_..__._--- .... 

5.5 0.53 97 
----.~----,-..- ..-------.- - - -.. -.--..--~--~---------.----------.---- ... 

6,6 0.5 97 3- - ---- -------.,._-.---_. -----
' 10 ~0 -0.5 97 3 ----.-.-..------

2510/16/2008 

Analysis of Melamine 

• MS parameter for detection 

Compound Retention time 01 (emul 03 (emu) OP IV) CEIV) 
-------------------~--.---'. - .. .. ,-...............-._--_.-----

Cyanuric Acid 3.6min 128 42 -30 .,30 


128 85 -30 ,13 


Melamine . 6.0min 127 85 44 26.
- - - _.. _._--_.__..._-,,_.._,._- .,,---_..._._-_._._- - . . - -.
127 . 68 44 48 

127 44 27- ._ ..__.._-•._-"_.. .._-----_._- .. _..,,,,-_.._---.__ .- ---........
Melamin&-·~]_~omin ._._. __ .~". _ . , .._ 69._ ... " . 44 _ ~____ 

130 87 44 29 
..- --...---.- ----..-.-.. ---_._---_....._ ". " , 

2610/16/2008 
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Analysis of Melamine 

• LC separation of Melamine & Cyanuric acid 

r-"=~.=~. I 
-0
"~ 

1 
I 

I L~ 
 11Ii (poslUve ESI)
I I 

I " 
I

Cyanullc Add I(negatNe E6I) 
I 
I. ~ 

j 
!:t::: 

___ . ___ __ . _ _ -'.. _ _ .. L_' u ~~J_ _ . __.. _ -~.~_"_ .. ..._ ~__._ ~~_.____ 

Figure 1. LC separation ofMelamine and Cyanuric Acid with MS/MS d6tection10/161: 27 
in nagative endposi\ive Electrospray Ionization .(ESIl 

Analysis of Melamine 
• Calibration Line of Melamine(MRM 127/85) over 

a range 0.5 ppb to 500 ppb 

Agure 2. Calibralion line of Melamine IMAM: 1271851 over a range of 0.5 10 

10/16/20( ·600ppb with coeffIcients of variation [O/OCV) and .ccurnoyiar each 28 
conca-nlration {S reolicatc iniectionsl 

14 



Analysis of Melamine 
• Signal to Noize at 1 ppb 

Gyanult: Add 

"'·:0·16.. 
P"~"".""l

kSU.DoooltN"'l-l..o.·, 

Flgur.3. Signai-to-Noise and confirmatory MRM transition at a concentration 
of 1 ppb of Melamine and' Cyanuric. Add 

10/16 29 

Analysis of Melamine 

• Result of Cat pet food 
,------ - ---- - -

Blank cat food ..mpl. 

,g' 

.Il[eii ......IlIi'..i·..... i.'''...JI.. _t_.... t~ .........1_ 


Mel.mlne
Contamlnalad cat food ",mple 

.. ·O_ 

I 
I 

I 
i 
II i 

.. ..1~----------
Figure 4. LC/MS/MS chromatograms of a blank and contaminated cat food 

sample
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Role of Instruments in 
Food Safety Analysis 
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Role of Instruments of Food Safety 

Analysis 


PAl-NET 


KENJI KOJIMA 


Contents 

1. Material that threatens safety of food 

2. Mechahism of security 

3. Role of instrumental analysi 
h,o.-' 

_ 

Material that threatens safety of food (1) 
1960'"""' Environmental pollution 

• Cultivated plant 
Ground pollution and water pollution 

of cultivation ground 

• Animal that captured it 

factory effluent feeding chain 


• Specific metal and compound 


Hg Cd Dioxin 


1 
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Material that threatens safety of food (2 ) 

1980----

o 	 Cultivated plant 


pesticide residue 


GM (genetically-modified) 


o 	 Cultured fish or farmed 


antibiotics dietary addition 


Specific compound 


ex acrylamide prion 


Material that threatens safety of food (3 ) 
1990 ----

• processed food 

There are a lot of kinds of the raw material. 

Harmful inclusion qualities are small 
amount. 

It is not possible to detect it by Chemical 
analysis method. Only the display 

Ex: allergen 

Mechanism of securing safety of 
food 

Farmer, F~her. Uveslock indUstry 

Mi~':9ti~=~~e!drn~OrefQn body In 

Ptant: Soil Wiler Agricultural chemicals etc. 
Livestock: Food Prevention medicine etc. 

• Food processing 
Addllive 
F orelgn substance End production through 
BadlNs [HACCP] food processing 

Dislribu1e 1><"""" D
Baci"U~A[ lAI\d ~ . 	 Retailer ~ Distributor 

2 
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Classification of material that 
threatens safety of food 

1. Biological material 

A disease bacillus, virus, and helminth 

A production life toxin in the inside of the body. 

2. Chemical material 

Epidemic included in food caused by chemical, 
paralysis or health hazard of chronic toxicity 

3. Physical Mateial 

Health hazard by physical action of foreign body 
contained in food 

Method of Safety for Foods 

one of example :HACCP 
HA: Hazard Analysis 

Survey the microorganism, the chemical, and the loreign 
body that gives lood harm under the lood processing and 
the circulation process 01 the lood. What prevention 
measures in which process you take based on the result 01 
the survey is analyzed . 

CCP: Critical Control Points 
An extremely important management point s, which are 
most effective prevent to lood harm, are decided and 
determine the criterion (Cl) to manage properly. Preparing 
lor coming off the Cl on monitor the lood process , 
Corrective action is deicided and made documentation 

HACCP: Effect of execution 

• Securing of Traceability and Transparency 

The number of specimen materials is 
necessary only in the inspection by end
products to detect the harm cause material 
that exists very much in the low 
probability. 

IS09000,IS014000 

3 
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Seven Principles of HACCP 

1. Hazard Analysis 

2. Critical Control Points 

3. Critical Limit 

4. Monitoring 

5. Corrective Action 

6. Verification 

7. Recordkeeping 

" 

Example of harm material: 

Fresh milk 


• Rot microorganism 

• Pathogenic microbe 

• Anti-fungoid material mixing 

• Extraordinary component 

• Mixing of detergent and sterilizer 

• Mixing of foreign substance 

Restriction for safety 

o 	 As for the danger of toxicity, danger 
from which the material with toxicity is 
taken into the inside of the body is 
different. 

o How much actually is taken? 

o 	 Food label system method below 
detection limit 

4 
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Risk ranking of chemicals in Japan 

m~1 
I 

orrnalde yde 
Dioxin i 

Cd i,As 
Toluene 

Cr Iholpis 
Be, en. 

Action of Japan to safety of food 

• Investigation of grasp of quality of 
contaminant taken by way of food in a day 
(kind) and amount (amount of exposure) 

• Public Research Laboratory of Public Health 
up to ten on average from 1977 

• Qualitative and fixed quantity watch of 
contaminant in food (monitor) 

• Contaminant by way of food intake 
investigation 

Object of investigation 

Dioxin 

PCB 


• 	 Endocrine disrupters (environmental hormone) 
Methylmercuries 
Toribtil tin (TBT) and Torlfenel tin(TPT) 
Cd 
Pb 
Mold and mold polson 
Carcinogen 
Low boiling point organic chloride (trichloroethylene 
etc.) 

radioactive pollutant 

The good acid ball Increase muscle syndrome(EMS) 


5 
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Contaminant measures in food 
The Ministry of Health and Welfare (2 0 0 5 ) 

• Cd 

• Hg 
• Dioxin 

• Mold poison 

• Acrylamide 

.. 

2. Securing of safety by inspection 

Examination

9 Q 
V 

[,-_Re_ta_ile_r----,1 Q [ distributor 

17 

End production through 
food processing 

r- ....r:l- .[ Import 

Basic approach to Import 
Inspection 

Export Countries Inspection 
1.Biological material: A disease bacillus. virus, and helminlh, A 

produc1lo<1l~e lo>on In the Inside of the body. 

2. Chemical material: Epidemic Included in food caused by 
chemical. paralysis or health hazard of chronic toxicity 

3. Foreign materials 

Import Countries Inspection 
1.Biological material: A disease bacillus, virus, and 

helminth. A production life toxin in the inside of the body. 

No food test concerning chemical materials 
and foreiqn substance 

6 
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Procedure of food imports to Japan 

About the import procedure based on 
Food Sanitation Law 

The obligation of the import written report 

(Food Sanitation Law Article 27) 


The food sanitation inspector examines 

based on Food sanitation law in 

quarantine station 


to 

Examination with the Ministry of Health, 
Labour and Welfare quarantine station 

• It suited the manufacturing standard 
provided for by Food Sanitation Law? 

• Is the use standard of the additive 
appropriate? 

• Is not a poisonous substance contained? 

• Is it a manufac;turer who had a sanitary 
problem in the past and is the place? 

Food Imports Inspection (1) 

Inspection instruction system 


Direction of the Minister of Health, Labour 
and Welfare, 

Inspection system that cannot advance 
import procedure until those who import it 
oneself bearing cost of executing 
inspection, and being judged legal 

7 
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Food Imports Inspection (2) 

Monitor inspection system 


o 	 Inspection system executed in the Ministry of 
Health, Labour and Welfare quarantine station 
based on program for the year that considers 
amount of import during year of each article and 
past violation results 

o 	 The import procedure can be advanced 
without waiting for the judgment of the 
examination result though examination body is 
gathered from aiming of the monitor inspection 
system at smooth import circulation. 

" 

Role of Instrumental analysis 

• Detection of harmful Chemicals 

• Quantitative Analysis: Detection Limit 

Ex : Amount of metal element of human body 

(include 1 K9) 

Fe 85.7 119 

Si 28.5 119 

Zn 28.5 119 

Mn 1.43119 
23 

Unit of amount of substance 

(mole) 

1. The mole is the amount of substance of a 
system which contains as many elementary 
entities as there are atoms in 0.012 kilogram 
of carbon 12; its symbol is "moL" 

2. When the mole is used, the elementary 
entities must be specified and may be atoms, 
molecules, ions, electrons, other particles, or 
specified groups of such particles. 

8 
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Mole and ppm 

1 mole include entities: 

6.02214199 X 1023 


Avogadro number 


ppm: parts per million 

ppm £ 

" 

Density of substance in sample 

Density level Problem Conservation 
measures 

ppm (mg IL) Acute toxicity Relapse prevention 

Preventive 

(Carcinogenicit 

ppb (IL giL) Chronic toxicity 
maintenance 


y) 


ppt(ng I L) 
 Environmental Risk measures 
hormone 

(Dioxin) 
~ 

What kind of Analytical 
Instruments used 

~=-'~-~ 

. ,llIe IIrtll .." rompound ~ 
",nnltanl chemlcab, Dlilodoro I f.b ttancu, 

and trldlIOJ"Odh,lcDc., 
CD., I" c."lrOflll"luhl hn ftC (~IQdR) 

_'\I IC Absorption Spevtros 
IC -Atomic Emissin Spectrosco 

ICP-MS 

9 
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What is the chemical 
ana1ysis? 

The measurement Is one 

dimensional Information. 


The chemical analysis Is two 

dimension Information. 


The numerical value 
obtained for the analytical 
Instrument Is a relative 
value. ____• • 4 

" 

... .. ." .. ~ . 

Procedure (process) for instrumental analysis 
and Analysis instrument 

Sampling 

Reporting 

The chemical analysis process 

Process of Instrumental 
analysis 

10 
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Chemical analysis process and 
Application chemist/operator 

• Role of Application chemist 
Make a SOP(Slandard Operation procedure) 
Operato~s security 
• Role of operalor 
It analyzes based on SOP and the report is made. 
Control of maintenance of device/apparatus necessa 
for analys Is 

Note when quantitative analysis is executed 

• The sample is uniform. 

The measured value of analytical instruments 

show the mean value of sample 

• The capable density range of quantitative analysis 
is limited, 


Density adjustment of sample is need before 

measurement. 


The Work of Quantitative analysis takes times 
and ability 

" 

Feature of quantitative analysis 

• Obtained measurements are relative 
values. It is necessary to obtain the 
standard curve by using a standard 
sample to make this relative value 
correspond to the true value (absolute 
value). 

• The numerical value corresponding to the 
true value is obtained within the range 
where the standard curve becomes a 
straight line. 

11 
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Standard curve method 
Absorbance 

o Measure the reference 

o Measure the test sample 

0.2 

0.1 

o 4 6 6 
Concentration PP"" 

Feature of Quantitative Chemical 
Analysis 

Iconcentration I 

) ~ Dilution 

~ concentration 

1; Range of accurate measurement 

12 
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Quality Control Procedure, 
Control Sample Preparation 

and Method Validation 

PAl-NET 


KENJI KOJIMA 


CONTENTS 

1. Objectivity and reliability of data 

2. Measurement data and analytical Value 

3. Item of validation for Chemical analysis 

1. Objectivity and reliability of data 

• G x P 
- GLP (Good Laboratory Practice) 
- GMP (Good Manufacturing Practice) 
- GCP (Good Clinical Practice) 

• Validation 
- DQ (Design Qualification) 
- IQ (Installation Qualification) 
- OQ (Operational Qualification) 
- PQ (Performance Qualification) 

1OOe/IM O 
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Measurement & Analytical 

Values 


• Measurement value: 

Numerical Value obtained instruments 

information 

• Analytical Value: 

The numerical value corresponding to 
the true value is obtained within the range 
where the working curve becomes a 

straight line. 


lOO6l\onG 

Objectivity of analysis result 

• The analysis value are useful for the 
society with objectivity. 

• Measurements Value are shown by the 
numerical value compared with a universal 
amount that becomes a standard . 

• The analysis value requests the value 
according to a standard operating 
procedure. 

'OOIl1onO 

System of units that gives 
measurements objectivity 

• Systeme International d' Unites(SI) 

The international system of units 

base units defined in an absolute way without 

referring to any other units. The base units are 

consistent with the part of the metric system 

called the MKS system. In all there are seven SI 
base units: meter, kilogram, second, ampere, 
kelvin, mole, candela, 

Other SI units, called SI derived units, are defined 
algebraically in terms of these fundamental units. 

lOOIIl0/20 • 
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Traceability 

A national standard is provided on the international 
average based on the international unit system. 

• 	 First Standard: Equipment proofread based on 
national standard 

• 	Second Standard : Equipment proofread based on 
First Standard 

• The objectivity of measurements of the measuring 
instrument is secured with the chain of this 
proofreading. 
"'jCII) Jt!!IUII)&iE ~'Ill;V:IUI :t ~ ,~ ~ /1."' ::' t '!: ~ L.--.fj- t:' Y'f 1 -n'It Sr 
vo' <> t~'? 

Traceability system Mass 

First proof 

-'-_~ [ Socond proof 1 

To secure the reliability of measurements 

• About the expression of reliability 

• From the error margin to the uncertainty 

• Definition of error margin: Value in which 

true value is pulled from measurement 

value 


• Definition of uncertainty: Parameter that 

accompanied result of measurement that 

characterizes difference of value to which 

it can reasonably tie amount of 


"'''measurement 
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Concept of uncertainty (accuracy) 
evaluati°tl(1 ) 

? -< ;1<1)'f'IU' ~ (atltll'l:IJ!/l) 
uncertainty 

IConcept of accuracy evaluation of the past II c~cePt of new uncer1ainty evaluation I 
l00&11MO 

Trueness, Precision 

,..,,,"'" 

P:good 
T:good 

P:900d~ 
TP''''O~ 

Concept of uncertainty (accuracy) 
evaluation(2) 

.1J!;'f'IU·~ ,II, ~i;lt.IJ!;'f'IU·~ Ii It!l'f'IU'~ ,i
Standar d uncertainty Combined Standar dr uncertainty Expanded uncertainty 

Uncertainty (type B) It presumes 85 decentralization or standard I 
deviation by the scientific Judgement that makes information that 

obtains the uncer1ainty that cannot be repeBt.ed.ty requested from the 
!measurement 8 radical. 


(1)Measurement data before 
(2)Knowledge and experience concerning measurement object and 

measurement equipment 

(3)Specification of manufacturer or measurement equipment 
(4)Proofreading cer1i1IC8te and data described in result 

(S)Uncertainty of quoted reference data 


1OOtI10f10 

http:repeBt.ed.ty


10/20/2008 


Uncertainty of A type 

• The one that comes from principle of 
equipment analysis method 

• The sampled sample doesn't represent the 
whole at a certain time by 

• the one that exists in a certain space. 

• It exists at a certain probability. 

• Normal distribution is assumed. 

lOOlltOtlO " 

DIff.rence= q A. 0 B, (J C, 0 D • 
• ynth •• /zed 

,--_-:">L__, [C.libralion (difference ; a A) 

{ CaJibraHon (difference: (1 0) 
,--_......>.<-----., 

[Calibration (difference : (J c ) 
,---~'------, 

Uncertainty of B type 

• It is individual variation in the adjustment 
and the preprocessing of the sample. 

• The habit cannot be averaged . 

• The data obtained with the device doesn't 
necessarily become the same and this is 
not 

assumable of normal distribution etc. either. 

" 
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2. Measurement data and analytical 
Value 

One measuremenl means one data from the population 

I~:'=· ·· ~---.-----.-

17 

200&r1Q120 

Statistic Method 

Anatysis Value of 

infinite frequency 


-----. 
Analysis 

probablJity 
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Normal distribution 

~J$jf~ Mean ._.
I "" ~. 9" 9cf~ Median 


~$li~ Standard 
 ,
j 

. IDeviation 111 

, 
i . 

, 

". I[2EJ! . ". .
For normal distribution .. .. .. .~ ~ u - " curve, 

MEAN=MEDIAN 

10Gl/1012Q " 

Normal Distribution vs Standard Deviation 

Difference from mean ± Difference from mean 
1 a ±2a 

Mean value Mean value 

'J~. .- I . 
-_.. , 

".,.... 
":"' 1.., " . 

'-":;:w.....-:.-...II~IIiioo.....:~-..- "~- . , 

Basic process on measurement 

" 
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. ~:I:** :Standard curve 
Calibration Curve 

~~~fH>£'~ 
·~~M~:9~.U~tt~~~£~g~ 

1m;ij; IJ:~ I±l ~~~ ~{-tJfJ T ~ 
• ~ I±l ~~~ Detection limit 

~~·9~~tl~,~~~~~, ~~ 
~tl~~~£~ 

lOO6I,ano 

Standard curve method 
Absorbance 

Measure the reference 

Measure the test sample 

0.2 

0.1 

o 
2011s/lano Concentration ppm 13 

····· --- - -1 

I .. ~lilllili~illlI •• 

I • 

~'7~~~~~fiK~~.~hk.~~ (.~ 
Wt~;/)!ilI.tH~T. 
iffim-Ij:;I(;~IJ2G')~ ? I.:I.:~. :. G')~.g.'':fj: 4 ~ 7 G')i1iil!l 
l.:ilIIJ~fitl;/)qj:\,,~ J:? I.:T~£,~;/);Y,~ . 
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Concept of measure and 
detection 

I Saturation) 

I Dynamic range I 

Detection limit 

How to determine density 

• Density can be determined by conversion of 
not peak intensity, but peak area. . 

Actually. 
• Obtained peak shape is convolution of 

several peaks. 

=? need curve fitting or deconvolution 

tOOl/lona ,. 

f;tmla11:!!:.:to It ~T - 7' (J) fUJH1 (1) 
<D!:> -1' ;/1~}';IH)~O).Lt~Jr (5::IIIIJitMIfIM) 

-u 

~. ~ 

j " ' ! .. "---- -- --·~-'.'1"";t l!'" ..... ;P.ll ' 
: ' ,iII !'ll 

- j Ii'" 1 
.. 1,'+ [.!'!-' 'I 

IMEP. to; .... In ",,-

.~","vekN:n.1'&0.33J1O l " IU.Ir~ 111'002)1 

, I ' 

1'1, " 
I I 

' 

IMEP-16 ORMMIO,l: ~ rrhl1.t.:IH~fA:Sl7'c ~7 A) 10 
~~.OOlwO)JitQ~M~~~Lt.:. ~OO~~.L~ 

± IO%!;l1'l10qx" ->t.:0)1:th --r~·1/3 0) ~1l!I 'l' N>-> 10. 


100II10120 17 
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fitt1illOOl:wt QT-7' O)jgtfitl (2) 

<I)7.{ ~1~~lt MeO).Il~li": (lJIliI:ltall.l!Il) 


CCQM·P121~1:11~IlIlO)OO~ 
ttall.llllh'.1Il I.-to •• 00 
1i\:1~1-t 1.-"( ±2%\:(P'lI~li t 
Iv1:'O)II.IIII~'!&* ?to, 

..1 
! 

{=r···· · ·!··· P!IJWii3'::rt.ft5,U1~; ··f·r·T .. ..·r .... ······ ..···/ ..·.. ·····..········· .. ··············....· l±2% 

.- II -_--~-..--....._

._L _ _ ______...___.......... _.____......:ifI!' 

=..:r..::.:..~==:___:~==--~ 

M ,: T _ 07 
A) 1~r143I>OO2670)1>t~1I.1JII~'a:Jml.-t.:, #OOlil: 
I~~ 1.-"( ± 1000.~l!O;t '5 K'U1i~ t-1II'6 I.-toll.lI!lll' 

10% 

" . 


D 
CCQM.. P291~ 111711.l1li O){;ii;': It1:1I.1l!l.'.JIJ 
1.-1::" "lI«flil~~I.-"(±2%J;.lP'lI~litlv1:' 
<1)lI.lI!Ill'!&:t ?1::. 

lMEP. 11: Trace .!'ment. In Rk. 
C.r1!fi.ovahM :Uifl J:o.onmg-tg'· {VcIf"u. rP2JJ 
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Item of validation for Chemical analysis 

To obtain the analysis value it is objective 
and with reliability. It is necessary to 
remove vagueness (uncertainty) in not 
only the measurement of data but also all 
the processes of the instrumental analysis. 

The analysis value is a content (density) in 
which the composition is required to be 
uniform, and not to change as for the 
sample. 

20G611oo0 

Validation for Analysis 
Specificity 
- Measurement performance with coexist and impurity matter 

Accuracy 
- Gap of the rue value or setting value as true value 
Precision 
- Dispersion of measurement 

• Repeatability 
• Intermediate Precision 
• Reproducibility 


Detection Limit or Limit of Detection 

Determination limit 

Linearity 

Range 

Robustness or Ruggedness 


,,,,,,,om 

soP of Performance Test for HPLC , example 
No.1 

System structure and Test Items 
Pump 


ACQJrlCY and Precbion of FIDW volume Slability 01 Fta-v
I 

Autosampler 
Accuracy and Precision of Injection volume , Linearity , Cany oyer 

Column Oven 
AcaJracy and Precision 01 Temperature . Stability 


UV Oeledor 

Nose. Crtft I Accuracy 01 wavelength. Unearily of Absorption 


System Controller 

Oala processor 
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SOP of Performance Test for HPLC , example 
No.2 

Flow accor8CY and stabitity of Pump 
1. 	 flowcn.n of Performance lesl 

1. FloW WIlier at In'1Umin 

2 CotIfnn hi Stabil..uOon lor PI.rnP PfHN"e 

3. 	 Report1he Tect~ 

2. Test Procedure 
1. 	 O~lefminalconl"6CtlMthh R.comer and Setling FS:I-5~.CS : I-

20n/0n~ 

2. 	 ROCOI'dng PraUUffi 
3. 	 P"',*,e ""M1l8a:. (IOmt) Ind SlDpwalch 
• . 	 S...... ~WII~r'" mcafllak , and _rt stopoowtch 
5. w-.m ..tEl .vel COfl'upculd ~ m.rtt: •stop stopwatch 
15, RNd .... "'811'" ~ and write .. on repol1irG boo\{ 

7. 	 R... mil)',. Ind mn. of PlmP pntSllft tom ntc:on:let c:nan . Ind wnte hse 
dift~onropor1lnoboo" ," 

3. Criterion 01 )udgmenl (criterion of manag&ment) 
t . ~2'Mo> kH"MtIir1gwlue (rneullelme:588--612Re) 
2. OifJorenill p'noSu!'. : a.sup. ;. (Slabitry) 


.. . Proceeding lor disquaUftc.tion 

1. 	 Do to wott IccoRfng hi SOP of rnaintel'lllnt:e tot punp 

200&llottO 

SOP of Performance Test for HPLC , example 
No.3 

UV Detector: Noise , Drift 
1. Proceed of test 

1. 	 Output \erminal or uv deteclor conned with the Recorder 
andSeHlngtoFS:10mV. CS:1-2cm1min 

2. 	 Set wavelength at 2~nm . response time 1 ...... 3 SftC Sense 1 I 

-2mV 
3, 	 Adjust Z.ero of detedof and pen level of recorder setlhe 

center 
4. 	 Start to record baseline 1 and recording 20 min 
5. 	 Wlite test items on chan and writs starting time on reporting 

book 
6. 	 Calculate max . . min. and d(fference per 1 min. from baseline 

chart And calculate these average (Noise level) 
7. 	 Calculate max. min. and difference per 20 min .( drift)I 

Criterion oS judgment (ailerion of management) 
1. 	 Noise: O.OO05ABS > 

2. 	 on«: O.001ABS > 
3. Proceeding for disqualification 

lOWtOllO 1. Ask to repair 10 maker 15 
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