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8.30-9.00 Registration
0:00-9:15 Orpening address

Associate Professor Dr. Sinrat Kokpol
Director, Food Research and Testing Laboratory
o:15-10:00 Current and futere Japanese Food Regulatons:
Positive List Svstem for Agricultural Chemical Residues in Foods
Mr. H. Kurumiya

10:00-10:45 Role of Instruments in Food Safety Analysis
Mr. K. Kojima
10.45-11.00 Coffee Break
11:00-12:00 Introduction of LC-MS/MS by Applied Biosystems
Mr. Jazon Meo
12:00-13:00 Lunch
13:00-13:45 Quality Control Procedure, Control Sample Preparation and
Method Validation
Mr. K. Kojima
13:45-14:30 “Chasing zeroes™ of resadual antibiotics in food
Assistant Professor Pornpan Udomkamjananan
14:30-15:15 Case Studies of Analysis of Anttbacterial Agents: Chloramphenicol
Mr. H. Kurumiya
15:15-15:30 Coffee Break
15:30-16:30 Case Studies of Analysis of Melamine

Br. H. Kurumiya
16:30-17:00 Questions and answers


http:10.45-11.00
http:8.30-9.00
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B 30-9:00
Q0010230

10230-1:45
10:45-12:00
12:00-13:00
13:00-15:00

15:0K-15:15
15:15-16:30
16:30-17:00

27 A3l 2551

£:30-09-00
Q: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

Remistration

Preparation of sample, reagents and standard reference
Mr, H. Kunimiya

Coffee Break

Preparation of sample, reagents and standard reference (continue)
Lunch

Analysis of chloramphenicol using LC-MS/MS

Mr. H. Kumumiya

Coffee Break

Amnalysis of chloramphenicol using LC-MSMS (continue)
Questions and answers

Registration

Preparation of sample, reagents and standard reference
Mr. H. Kurumiya

Coffee Break

Preparation of sample, reagents and standard reference (continue)
Lunch

Amnalysis of Melamine using LC-MS/MMS

Mr. H. Knrumiya

Coffee Break

Amnalysis of Melamine using LC-MSMS  {continue)
Questions and answers



Current and future Japanese
Food Regulations: Positive List
System for Agricultural
Chemical Residues in Foods

Mr. Hiroyuki Kurumiya
PAI-NET

101772008

Faculty of Science
Chulalongkorn University



Name

20 October 2008
CURRICULUM VITAE

HIROYUEKI KURUMIYA

Date of Birth 28 January 1936

Nationality

Address

Education

Membership

Profession

Japanese

15-15, 16 chome, Yachiyodaikita, Yachiyo-shi,
Chiba-Ken, Japan.

Nippon University
Faculty of Engineering and Science
Industrial Chemistry, Bachelor Degree

PAI-NET NPO in Japan
The Japan Society for Analytical Chemastry

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 :

1950-1984 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



1989-1993 Director of Overseas Division
1993 Retire

1985-1990 JICA as 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 PAI'NET

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

2004-Present National Institute of Advanced Industrial
Seience 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 eonstruction management of Biodegradation
Testing Facilities and Bioaccumulation Testing Facility

4. Testing Method Development of Biodegradation and Bio-
Accumulation of Chemical Substances



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 stafis 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



The Regulation of Japan for
Food Import

HIROYUK| KURUMIYA
PAI-MNET

Officials related to Food Import

« Japanace Govesnmenl has several
arganizatians for prolecting people in health
trom impaded loods from overseas

+ Those foods are requiaied by several laws,
which are govemeod by the foBowing Menistres

Tha Menistry of Hoalh, Labor and Weilate [MHL'W)
The Ministry of Agrculisal Foresing and Frahary (MAFF}
Tt Mineshny of Finsnos | MoF)

10/20/2008

Procedure of Import

1 Importer should have a cansullalion wilh
the Quarantine Station which destribubed
al many iocal cikes, which harbor and
aitport { internalsonal | andfor JETRO

2. Then provide necessany documents by
ihe instruction of tha officars of the Quaranting

S1ation




Procedure of Import
3. Imparter should submits notification of
import and application documents (o
related Office of each Ministry depend on
foods, processed goads, varous goods
Officials:
Quarantine station of MHLW (keneki jo)
Cuaranime station of MAFF (keneki jo) for
cattie
Communicable prevention office of MAFF

{boueki joj for plant
Customs of MoF (zeikan)

10/20/2008

Laws for Regulation -

* Ministry of Health and Labor

1. The Food Sanitation Law
Regulaton for Food, Food Additve, Packing
Material, Toys, Containers, especially Peslickie
resaduss Antibiotica, Food polsonous bactara
in figh & shell

2. The Quarantine Law

Regulation for infectious bagtera in food
3. The Food Salely Basic Law

Laws for Regulation
* Minisiry of Agricultural, Foresiry and
Fisheres
1. Plant Infectious Prevention Law
The piodection for invasion of harmful
insects through grains, beans, fruits,
vegetables
2. Catile Infectious Disease Prevention
Law
The protection for invasion of infectious
disaase through Pork, Beel, Ham sz




Laws for Regulation

« Minister of MHLW & Governor of local
governmeni

The Pharmaceutical Business Law

The reguiation of Medicing, Insirumanis
of Medical Lise, ¢lc

The regulaton for Medicing for Animal

[ Minister of MAFF)

1042072008

Laws for Regulation

* Ministry of Finance
Tax law, Customns Law
Coligction of dulies, prohibit of goods of
social ks, and confmation of apgeeval
of 1ha food sandaton law, the plant
infectious law, etc

Flow of Submitting Document of each
Anticles




Import Notification
« Imporer should notify the following items
{stipulated Art 27, Food Sanitation Law )

1. Imponiers Mame and Addness

2.4 k3t of indbdunl wanes, quaniity, weight, B king of
packing, uies

3 Kama of Addries

4 Mame of raw malesal, manuiachee and prooass

& Whesher genelic madfabion (GM], or clagsified
distribution productan codinal

5 Dutads of adddne components

7 Material of uiensis, packing, loys

8 Any trouble of cangs | goods) _

10/20/2008

Watching System of Food Import
BAAEOEAGHEOEE

+

Inspection

= Anconding to Molification, Official will to
check and investigate the notification
items
There are three ways:
* Inspection by Order
* Monitoring Inspection
* Instruction o do the inspection by

imporier
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Strengthen waltch and inspection

+ Inspection and walching focus specifically to
agriculiural chimicals residue by Food
Safiftary Law :

The posithie system is enforced on 2003,
every agricufiural food are banned |if the
food contains residue of Agricuilural
Chamicals are contained 10 001 p p m and
Officials provide slandard analylical method
af all agriculiural products

L]

Quarantine station in Japan

Thank You for Your Attention




24 EE (Kingdom of Thailand)

HEEAME (Nama) R @ARERT (Address) =
A CSFETERMN Official labaratories)
Fish Inspection and Quality Control Division, |Haset-klang, Chatuchak, Bangkok 10900 THIDODL
Dopartment of Fiaheries, Ministry of
Agriculture and Cooporatives
Department of Madical Scionce, Ministry of Bamrungmuang road, Bangkok TH10002
Public Health
Department of Science Servioe, Mintstry of Rama V1 Road, Ratchathewi , Bangkok 104000 TH10003
Seienze and Technology , Thailand |
Inatitute of Food Research and Product | Kasstsart University, Chatuchak Banghok TH 10004
Development 10900
Food Analysis Division of Medical Sclence YOS-SAE, Bangkak 10100 TH 10005
Department.
Votorinary Public Health Laboratory Buresu of| Tivanont Bd,, Bang-Kadi, Pathum Thani TH 10006
Quality Control of Livestock Products 12000 Thailand
Departmaont of Livestock Developmaont
Pesticide Residus Laboratory of Agriculture  |Bangkhen, Banghkok 10900 TH 10007
Departmaont.
Agro-Pesticide Monitoring Laboratery of {Bangkhen, Bangkok 10900 TH 100
Agriculture Extension Department.
Centre of Expart Inspection and Certification 'Bangkhen, Bangkok 10900 TH 10003

for Agriculiural Products (CEICAP),
Postharvest and Processing Research and
Diavelopment Office, Department of
Agriculture, Ministry of Agricultiin &
Cooperatives, Thailand

Nl PEN R




HIERMME (Name) - f BEMA T (Address) ——F

B IBEREERMN (Repistered
labsratories)

1 Oversens Merchandise Inspection Co lud. (Mo 1214 Yen Akas Soi 3 Chongnonsrn TH20:001
WVannaws, Bangkok 10130

2 laboratory Center for Food and Agricultural |50 Phoholyothin Rd., Khwaeng Ladyvao, Khet ‘TH20002
Froducts Ca,, Lad. IChatuchak, Bangkek 10900

| |
3 Mational Food Institute | 2008 Sei Jaranaaniiwong 40, TH20005%
[WJaransanitwong RBd., Khwaeng I
Bangyeekhun, lKhet Bang Phlat, Bangkok
10700

4 SGS(THAILAND)Limited 4 1/23 Soi Hama B 59 Rama [ Road TH20004

Chongnonses Yannawa Bangkok 10120

et b B




Introduction of LC-MS/MS
by Applied Biosystems

Mr. Jason Neo

10 72008

Faculty of Science
Chulalongkorn University



Curriculum Vitae

Mr Jason Meo

Applications Team Leader
Applied Biosystems BV
South East Asia

Mr Jason Neo is the Application Team Leader, overseeing both Proteomics and Small
Maolecules applications at Applied Biosysiems 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 exiensive
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.



20/ 102008

BB 5555t | (DS S80S

tedtncdcain

Introduction of LC-MS/MS
by Applied Biosystems

Jason Neo, MSc

Applications Team Leader
Applied Biosystems Asia

& P i) By

Food and Beverage Screening: A Complele Solution
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The Leader in Mass Spectrometry — Since 1986

X Applied
A Biosystems /MD$ SCIEX

Leading global supplier of analytical instruments
and technology solutions

Global customer support Labs

F ] """1-'
#ME,},‘;;

5170 | Global Application scientists

3
: . &i% Global Service support
MS instruments shipped

R R e e e ]

Proteomics & Small Molecule Portfolio -
Breadth of Instruments, Gp.rmumab.l'es & Software

s o 1,
Small Molecules f Proteomics
W “__'-'l""‘l"'___'__,  GATA TORTOF™ Famtty

P T
== |
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AB/MDS SCIEX LC/MS/MS Portfolio

1200 0 TRAPS QSTAR®ELITE 4500 TOFTOF®
LCMSIME Syutem LEMSMAS System LCIMIGMS Syitem Syibem

APE 2000™ AR 3200 ™ AP algo™ AT 5000 ™

02008

LEMESME System LCMSMS System LEMSME Sysiem LCMSMSE Syatem

£ riliE Apoesr Loncnere

.t
-‘l E-l l-“—l. | "'m 'L—'-\.-r--]-n

Introducing the New AB SCIEX Platform

AR BCIEN QTAAPY BESD Sygnem AQ GCILE Toupls Croad ™ BRME Typsres

1 B i i

-

i | [ e S S e ]

a4



j\." gl |‘,.r-""r._5=\.|fd

= et A |

Portfolio of LC/IMS/MS systems

— . B

AP 8500 ™
S50l O TRAPE
EYHETTE
AP'IH!M"

F

AP 4000
4000 O TRAP*
syslema
AP 3300™
1100 O TRAP®
FysiemE
APl 3200™, 4000™, 5000™, 5500™ and . F
| 3200, 4000, 5500 O TRAP® sysiems use
ol deniale Turbo V™ source technology. a{__!

r 1 & JTH Aprie] Baraeey I

& gl A o
mi-.‘.ﬂ:ﬁthﬁ[fmns :‘;‘r;:..r o1

QJet™ Technology — Higher Sensitivity

é .F'/ AT

\ |1|l\u|ulH.lnn-r\l Frw Ol e e

« A high-pressure RF-only quadrupole thal caplures more ions and
afficienlly separales wons from neulral

- Caplured ions are focused and transterred to Q0
= More efficien] than a skimmer

= Curfain Gas™ interface mainiains ruggedness

# £ 1 bigEed Bap T
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Return to lmport Procedures

Procedures of Import Motification of Foods and Related Products

Prior Consullation consutaion & an imporied foods imspecbon section of he
guaranting station priar 1o the mpon
l molification Form for imporiabon of Foods, elc
Preparation of Documents far Ciner Documents
Import Molification + |mformation on maledaks, ingredients, and manufaciuring
mgthod
= Sanftary (Healih) Cerficate (f necessary)
+ Selirspeclion Resulls (f necessany)
Arrival of Cargo
—— Submission of & Moticabon Fom for importation of Foods, eic. o
NI IO or-fine mpor notficabion
oLum mination af a MHLWY ;
Euu:rﬂﬂ%‘lzhun —# Inspection Requred
Designaled inspaction
Laboratory
. ‘
Iinspeclion Unnecessary
Quaranting Ordered Inspection
Efation
or
Adminttrabve inspection |
[Monioring inspeciion) Quaraniing Stabion
L ] = Administrative Inspeclion
olhér than Monitoring Insgection
v "
Passed Rejecled

;

Izsuancs of a Cartificate of Nobficalion

:

Customs Clearance

! x

Dormesiic Delriouton

Disposal, re-ghip, ete. of the Cago

Return Ta Top

Return to Import Procedures
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Chloramphenicol on different AP| systems
LT e TS S S b e lwasanes Ll T TS e P y— ===
| 0.5ngimi = : OS5ngimL v 05ngimL =
a Chiaramphenicol| | =  Chinramahenicol * Chlaramphehicol
| = AP 2000™ systam T API3200™ system | ® AP14000™ gystem
:Ll:_:-[] = 0. 1ngiml ] o LoD =00inghmL " LOD=0 00 1ng/mL
i L}
. 1 | «
? - | | L |
BE T~ 10x | « ~i0x |
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The Analysis of Emerging Food
Contaminants using LC/MS/MS
Technology
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Regulatory Requirements and Bicanalytical Method Challenges

« Highty seleciive - meal or organs as malnces

# Highly sensitive — low o zero tolerance of resrdues, trace levels due 1o
protein binding

« Accurale & preciss

« Cealfication and quantitabon al the same tme

+« Robusl & reliable

« Easy sampie preparabon

« Mass scale screening and fast um-around lime

« Simultaneous assay of muliple drugsimelaboldes
- Trend lo use multiple drugs
- Many drugs rapidty metabolized

| 0 S ] Bt ey

Mg bprarll
E‘d’:.-j'l"l.l T i FMBS Mo J o

Triple Quad Analyzers  Single Quad Analyzers

» Provide much more seleclivity Single quads provide low

« Al a user inlerface level, identical to sensilivit
single quad MS, for single MS
expenments

= Triple Quads add another level of
mass filler, along with the ability to
improve seleclivily and oblain
structural information I TR P

« 4 1P's in a single injection (2 MRM's) St e bt

Mg g Iban LLAEE [Fe

0N [ — | -
:':",____.,:==:='=:'- -:l-!

Cemtalerp JVIZEATE G e minadha soabyjnn

= BB pr MR (L ol i guentad |
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and low selectivily
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Outline

Increasing inlerest in food lesting due to scandals and
public interest in safer and healthier food

LC/MS/MS ideal technology to analyze polar and
thermally labile molecules
= Melaming and Cyanunc Acdd in pel food samples

= Chlcramphenicol in vanous matnces, such as milk, meat, fish,
seafood, and honey

— Screening for anbibiotics in honey

- Quantitation and scréning for pesticides in drinking waler and
fruits and vegelables

« Confirmation based on MEM ratios or library searching
A turn-key solution for LC/IMS/MS in routine food lesting

[T | B o s gged BeospueTs

EREiram
Look for the Latest Scandal...

« 2007 = Melamine and Cyanuric Acid in pel food
samples caused the death of pets in Morth America

= Analysis by LC/MSMS using API 3200™ sysiem
based on HILIC separation and delection in negative
and positive polary with ESIin MRM

» 2008 - Melamine and Cyanuric Acid in Instant Formula
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FDA's Warnings/advisories -
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Sample Preparation

« Liquid-Liquid-Extraction (LLE) of pet food samples was
performed using the following procedure:
= Add SmL of acetoninie lo 53 of homogenzed sample
» Mix thoroughly and let stand for 15-30 minutes

« Add 5mL of saturated MaCl, mix and ket stand for another 15-30
minutes

= Separale by centrifugation and inject the top layer
« Further dilution of the extract with water/ acetonitrile

(50/50) might be necessary if the sample is heavily
contaminated

i C Rl fplerh B pioem

£ it | (DS 2055

oaynaema. ¥ £ Tad by iy i

Sample Preparation - New Method
«  Allemative method
- Accurately weigh 5g of homogenized sample inlo a 250mL conical flask

— Add 125000 Melamine-15M3 stock solubon (200pgf/mL) o the sample and
wail 15 minutes

— Add 100mL waler and vorex Io mix sample with waler, ensurng there
are ng clumps in the sample

-~ Connecl a condenser apparalus o the 1ap of the conical lask and boil the
mizure for 10 minules

- Remove the conical task from the heat and lzave on the bench lar one
runuic

- Remove 100pL from the modure and add 1o 5800pL waterfacetonifrle
(50500 im a 15mL VWH cenlrituge twbe and voriex,

Centrituge sample at SO00RPM for 10 minules 4*°C
- Fiker the solution through 0.45 pm (FYVDF ) Whatman syringe filtes
- Transfer to LC vials lor LC/ESIE-MEMMS analysis

m | € P b BT e
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HPLC Conditions

« Shimadzu 20A0D pump x 2 + Gradient mixer SUS-20A + SIL-20AC
Autosampler, CBM-20A Sysiem controlier

s Column | GL Scence Inertsid HILIC Sum 3x150mm, Guard calumn:
Inertsil HILIC guard cartridge, 10x3mm ID, Temp. : 40%

« Mobile Phase: A : ACN + 10mM Ammonium acetate. B : Water +
10mM Ammonium acetate

» Flow rate: 0.5mlmin, Injecton Val 10w
« Gradient Table

Tiema {min] Fherey [l feviing s A % (8)
a1 05 L) 1
5.0 05 it &t
55 o5 3 a7
G 05 T i
el 15 £h ]

sl o Ansiysea
BB | FMDS T

L

Mass Spectrometry conditions

« Model : API 3200 (Applied Biosystems)
- ESI (+). ESI (<)

« MRM Parameters

Compound Retention Time Q1 (amo) - Q3 [amu) | DP V) :° CE [V}

(min)
| Cyanunc acd | i35 128 42 I .30 30 |
T 128 85 30 a3 ]
Melamme | i 127 BZ | EES J6
[ 127 ] 44 A
~ N N N 1 S . N . | 27
“Molamine Ty 30 130 B 44 i
130 B7 | 44 29

| = | [ ol S B ]
—m
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Detection range (0.5ppb—500ppb)
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Chloramphenicol in
milk, meat, fish, seafood, honey...
API 3200™ LC/MS/MS system

e ]

LC/MSIMS of Chloramphenicol e T

-

Broad spectrum antibiotic ;
Prahibited (o use for food-producing animals —
HPLC and MS/MS o

= Phenomenss Agqua Su C18 125 A (5022mim)

- Fhow rate 4l0plirmin

- Gradient H,COMH,OH « 0 1% fommc aod + Sm ammonium Jcetale

- AP ZDOO™ AP 3200™ . and AP 4000 ™ LCMSMS systems

- Electrospray lonzabon Source in negatne polarty

- Chigramphenical and D -Chloramphenicol in Mufbple Reaciion Monitonng
Sample preparation

- Prodein precipaton and Liguwid-Liquid-Extraction of malk

Liguid-Liquad-Extraction of meal
= Lrigud-Lsquid-Extraction of iicsh and sealodd

Dilutson with water 1o analyze honey
T o faen]) e Ty

02008



LOD of Chloramphenicol on APl 3200™ system

‘r- T e AR Bt Rrem L - @ L e Lo me aw e e

321152
I2 257

-—

—
—

i B et

_r'_|

w. o

=
Fia = |

== - = e f—

= 0.1ng/ml 1

= Chioramphencol .

=i AP 3200™ systam

= LOD=001ng/mlL = —]
am! ﬁ ':q:r _l
- |

—! Internal Standard
| :l D -Chloramphenical
- |

W s TV e W s W i s T o P Wt B

- E= T

- |
|
1
-
|
| [ - — e -
1 ] & ¥ [ ¥ ¥ =
B =
S sy VRN =
L tm-u—a:‘lwl e
e

BB DS S,

Chloramphenicol in food AP| 3200™ system
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Chgund ™ Software for Routine Food Testino
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Run Samples
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Screening for antibiotics in honey
4000® Q TRAP LC/MS/MS system

Good Food, Good Life

L LI | @ 368 kpyiiss Boromrn

Beaiyrrems

The challenge of an antibiotic screening method

« Quantifation and confirmation of 54 compounds of 7 compound
classes [acancides, aminoglyocosides, amphenicols, B-lactams,
macrolides, sullonamides, lelracychnes)

= Jargeled concentration 20ug'kg (except for acaricides)

» Broad range of chemical struclures

= Molecular weight: 122-916 =
= |Sgmeant compounds naads 1o be separatad

» Aminoglycosides hard 1o refain on RP-columns

« Tetracychnes. lend lo epimenze
« Heta-Lactams: degradation (acid alcohol (emperaiure)
« Macrolides: singly and doubly charged

Lk £ oLk & pppr B s me e
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LC/MS/MS of Antibiotics in Honey Samples

« HPLC separalion
= Column: Zorbax SB-C18 (50x2. 1mm} 1.Buym paricles
= lon painng with 1TmM Heplafluorobutyric acid (HFBA)
« MS/MS detection
- 4000 O TRAPE L C/IMSIMSE sysipm
Turba V™ source with Electrospray prabe
Detection of 104 MRM transitions at a dwell time of 10-100ms
Total cycle time of 1.92s
« Sample preparation

- Four step Liquid-Liguid-Exfraclion and serial injections of
reconstifuled extracls
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Chromatogram of 2ng standard
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i 104 MRMs LINAC® collision cell e

14" Dwell Time: 10 to 100ms Detection of many MRMs
T Pause between scan: 5ms without loss in sensinaly
& Duty cycle' 1925
5 1wl BB oo i im Ao
E 1
E

L

et

LR

Lo ll

o
i 3 3 R -] i L} )}

=]

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

= BfFR & eurofins

Firmemer pruerngs - Carmunchel tutien
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LC/MS/MS of Pesticides in Water and Food Samples

» Gensnc HPLC -
— Phenomenex Synergt du Fusion-EF B0A (S0xZmmj
Eluent A" waler + SmM ammonium formate
Eluent B: methanal + SmM ammonium formate
Gradwient. 80720 — 10W30 over Bmun
Flow of 200ulimin
- Injection of 20wl
» MSMS
- APl 5000™ and 3200% Q TRAF LCMSIMS system
= TurboV™ source with Electiospray probe at S00°C

= 2 MEM transtions or 1 MEM transitions with Enhanced Product
lon specira to confirm presence of identified pesticide
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Sensitivity at 0. 1pg/L (AP] Eﬂﬂﬂm_sgstem]
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Screening with Confirmation on Library Searching
(only possible on Q TRAP® LC/MS/MS systems)

H-Ftll 5ur~r'|-r Scan

Hundreds of MRMs | = Li
a I

o | Tereshold . v | Dynamic Exchiion |
H"'\-\. __,.-" -y |

’ mmmmﬁun: ]

Enhanced Produc! | s =
lon scan (MSIMS) | = —-~4

;:a B plered ,-"'EE Arotpmigal

E-m.nl-rrrrr T ey

Quantitation and Confirmation with Library ! Search

T T e T T e W L S e A

| E Survey Scan ] -
= MRM to quantify .
=i [Highesi possible £ | - P !
= selectivity and sensitivity) [ 1. :
- F e e N Ea e
:_' -
e e R T TR e s -'-'—'h.‘r::-Fum S P s

Depandeni scan
Enhanced Praduct lon
to confirm by Bbary search
(Fit 95.6%)
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sSummary

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

AP| 3200™ LC/MS/MS system provides sensilivity matching
current regulations of routine food testing

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

MREM ratios to confirm analytical results (triple quadrupole)

Enhanced Product lon spectra (Q TRAP® systems) with highest
degree of confirmation based on mass spectral library searching
Chiquid™ software makes LC/MS/MS easy 1o use with pre-
configured methods. reporn templates and the MEM catalogue

| [ e ]
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Cliquid Software for Routine Test

Outhine

Philosophy and Cliquid™ portfolio

Key features

Security login
Four slep workflow to perform analysis
Pro-configured tests and automatic reporting
MRM calalogue and mass spectral ibraries
Cuslomization of lesis and report styles

Languages

- | O PR P S
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The Current Situation in many Routine Testing Labs

= Experl user{s) adopl new
technology or develop new
techniques and are responsible
to deploy (o lechnicians level
USEers

« Technicians perlorm routine
expenments and dala
processing using the same
software platform

» Food Testing and Forensic
Toxicology are good examples
of markets where rouling
analysis by LC/MSMS has nol
yel become widespread

L ]

ER it | /DS S

Cliquid™ Software Goals

« Goal to provide "trainingless” solution for LC/IMS/IMS
applications

« Workflow framework for routine testing

« Provide exper user with the ability o deploy sophisticaled
methodologies with little or no training to laboratory
lechnicians

« Provide corpplete solutions with pre-configured lesls and
reporis malching regulatory guidelines

dn E 330 Lpptes Savyme—w
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Cliguid™ Portfolio

—— g

LA - | — i — -y
;-h ,.;1 i _._-a—":#_'—'_""'—- ot e -c;'__________- B
| ol % ¥
+« Pasticides of 5 « 20 Amino Ackds - completely = Remed replacement
different classes cuslomizable * Drug Scrasning
= Arg-dyes with homemade - Mass specital hbrary
= Chioramphenicol melhods and = Benzodiazepines
= Mitrofuran reparts = Chher guant methods
melabokites

o be released

« MRM catalogue of
~1200 drugs and
pharmaceulcals

+ Malachie graen

+ Mycoloxins

« Acrylamide

= MRM catalogue of
= 500 pesticidas

LE]

R e e ]

Cliquid™ Food & Beverage
Software for Routine Food Testing

AP13200™ + ShimadzulC + Cliquid™
Includes:

« AP| 3200™ LCMMSMMS system {or any other AP XXXX or
3200 O TRAP® system or 4000 O TRAP® system)

« Shimadzu Prominence LC or Agllemt 1200 LC

« et of HPLC columns and mix for System Sulabality Test

+ Installation, Familiarization and One Year Warmranty

Lo e e ]

25



Cliquid™ Software

4y

, S o
Click + Liquid = Cliquid
{Out-of-the-box, high perdformance LC/MS/MS analysis)

(LI | 0 PR e B g e

Technician run and reprocess samples 10 generate reports inalese Lud
Admimistrator... addiionally activale and edit tests and reporis ' '
ol . o oo SR
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Cliguid ™ Software - Profile (name, email, language)

Imiatial Setup
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Cliquid™ Software — Homepage
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Cliquid™ Software -~ Create New Project
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1. Step — Choose Test - Cliquid™ Food & Beverage
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Pre-configured Tests — Cliquid™ Food & Beverage (1)
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Pre-configured Tests — Cliquid™ Food & Beverage (2)
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2. Steg — Build or IrnEurt Samele List

| oS
Run Screening SR SR FOVEREE
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3. Step — Customize Report I Specify Report Output
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Automatic Acguiﬁiticn — Eﬂuilibra{rnn and Job List
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Automatic Acquisition — Report List and View Report
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Example Quanntat:on Repo

ibration Cumi anl:l

'tns‘clr.al data for all amhrlns.

o

N _J—I——I =1

Er—

Customization of Reports Styles Based on

o

T oy T

YT

* dot

Summary

Quantfier und qualifer ousila
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Every Lab Wants to Screen a Slightly Different Panel
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Cliquid® Software — MRM catalogue
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iMethod™ Tests - definition

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

- New lest simply "appear” in the SW interface
« iMethods™ may be delivered through download or via CD
— Utilizes the pack/unpack feature of Cliquid 2 0 Software

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

— Templates, MEM catalogue, MS/MS libraries, Palches, elc

o ol gk Bergai by
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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 icensing)

All SOP Documents for method, example dala, repaort
ifemplales

T 1

iMethods ™ Store

irnberd Methods fod Accelsgind Hoswis
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Thank you for your attention
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“Chasing zeroes" of residual
antibiotics in food
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“Chasing weroes™

of residonl aotilioties

i Fisnmil

[Faivi-

Zero ig @ small mumiber

+ 1950s & 185ds — part per thousand, ppm
= 19702 & 19805 - ppm, ppi

« 1680 & 20005 — ppl, ppg

Analylical technology
Zoro = the curmenl limit of delectan (LOD)
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How we chase 2ern

« A conlaminani ts found in feod and deemed 1o
be unaccepiabla

« A new insbument or method drops tha LOD

« The contarmingnt is found agan & niéw ongs may
appeaar on the scana for the Hrsd lime

+ SociEly i obbged o chase the receding “zero”
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Chasing zero
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Anahytical problerms
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Sorme cases of chasing zero
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Some cases of chasing zerno
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Some Analyses of residual antiblotles in food

Page |

Compaound Mladrin Extraction Clean up Recovery % LOD,LOG Dtl::minllinrl Refl
—— : Hik
| Mitrafurans Pouliry_porcine and bovine feeds LLP SPE 60-TE 20-50 LC-pA5mM4S 1
LC-DAD
Pouliry muscle LLP - = - LC-MSMS 2
Prawn LLP LL® . LC-MS/MS 3
Tetracyclines ;g muscle, liver and kidney Solvent extraction SPE E‘i" 10 LC-MS5/MS 4
Milk and h;:r 15-25 pg/l. | SPR-BIA il |
(LOD)
Milk S 0.2 pgfmlL EIEA. f
AN\ ISP ey LLOQ)
- Lactams Bovine kidney Solvent extracion. | SPE 58-70 | LC-MSMS 7
mk, meat jurce, cggs and honey “ . | . % EU MRL ELISA 8 B
[LOG)
;v'me rruscle, kidney and milk 2-50 LC-MS/MS g
Hhm-d 26ugky SPR-BIA 10
(LOD)
Milk .5 M Flugrescent BlA Fl
(LOD)
Sulforamides Eggs and pork Solvent extraction On-line SPE -85 LC-Lv 12
Pig ment Solveni exiragtion Twa SPEs Bl-59 CE-UV-Visible 13
m tissue Extraction cell PLE | SPE 7998 CE-MS/MS I4
Cattle and fish muscle tissues = 3-15 _ L{:-HS__ __L!
Semi-skimmed milk and minced beef <50 Lgfkg Fla 16,17
(Lo




Analyses of residoal antibiotics in food (con®t)

Compound Matrix Extraction Clean up Recovery % LODLOG Determination Ref
Hetkg
Tetracyelines Muscles from pig, canle, sheep, horse, deer and | Solvent extraction . a8=111 LC-MS/MS 12
Sulfonamides reindeer
Quinolones Kidney from pig, cattie, sheep and horse
- Lactams
Macralides
Quinolones Saimon Solvent extraction , | SPE 40-100 LC-TOF-MS 19
Macralides ‘
Other veterinary drugs
Amphenicols Honey and pig kidney Solvent eximaction SPE 95120 LC-MSMS 20
Honrey, prawns and p-:;rk kidney Solvent exiraction 'l‘wn SPEs - LC-MEME 21
Hmr.'-:.- | SFE = 63 | o.1-0.2 LC-MEM3 2 |
Honey and pig kidney ' "= ' ~ |oo200s | urLemsms 20
Muscle, egits, honey and milk 0l pghkg ELISA k)
(LOD)
Pork, beef, chicken, shrimp and milk 10"MILOD) | Chemiluminescent 24
immurniosensar
Honey and pravwns N 0.07-0.10 SPR-Bla r i)
Hemg(CCh)
Shrimps 0.1-250 Dual SPR-BIA 25
HgkglCCP)
Tetracyclines Shrimp Solvent exiraction SPE 10-50 10-200 LC-M5MS 26
Sulfonamides
Cuinolones




Analyses of residual antibiotics in food {eon't)

Page 3

Compound Matrix Extraction Clean up Recovery% | LOD.LOQ ] Determinstion | Ref
3 _ Mgkg |
Mitraimmidazales Chicken and fich Solvent extraction Solvent extraction 28-111 0.1 1-0.60 i LC-MS/MS 7
Mitroimmidazoles Pig kidney, milk, shecp liver, salmon, cheese Solvent exiraction SPE 21-104 LC-FLD 28
Fluproguinolones catfle muscle, rrout, chicken and egp LC-Uv
Sullenamides Baovine, porcine and pouliry musche Solvent extraction On-line SPE 70-130 0.1-E4 LC-MS/MS 29
i“l?_.'luirnzlll:ltlﬂ Chicken liver ISuIvm extraction - B6-106 ELISA 0
Chicken muscle Uitrafiltration SPE T4-58 LC-TOF-MS BIA k1|
1755 Dual SPE- BIA
HpRgliCs0)
Bovine rw milk d!“ 17-24 CE-MS/MS 31_
Five banped Feed stuff Solvent ekiréctiodcll | SPE - ELISA 1
antimicrobials
130 veterinary drugs Bovine, porcine and chicken . Solvem «E.ll:r.lﬁiii‘.ﬁ LLP T0-110 | 0.1-10 LC-MS/MS 4 |
_ _Tp:lnnn Honey Solvem m!:m; _,LLP,'.,&FE AT.6-T0.4 BlA —| i5
Macrolide Milk and yogurt PLE ¥ 68-06 0.2-9 LC-ME/MS i 2
Homney 15-25 SPR-BIA -5 |
| | Hg/LILOD)
Fluoroguinolones Ezg . In-lube SPME 7504 LC-FLD, LC- i1
| [hA Th
P-Lastams Milk ’ 0.12-32 BIA-Amay 37
Sulfonamides Me/LiLOD)
Macrolides
Tetracyclines Bovine and swine: muscle, kidney and liver | 2-5 LC-MS/MS i8
| Penicillins I




Page 4

Abbriviation

BlIA bisassay; CE capillary electrophoresis; CE-MSMS capillary elecirophoresis tandem mass speciromelry; ELISA enzyme=linked

immunaassay; FLO Muommetris detector; LC lguid chromatography, LEC-MSMS liquid chromatography lamdem mass spectrometry,;

LLF liguid-liguid partitiening, PLE pressurized liquid extraction; SPME solid-phase microextraction; SPE solid-phase extraction, F1A

fMuornimmunoassay; [C30 inhibitory concentration 50%; LOD limit of detection; LOGQ limit of quantification; SPR surface plasmon

resonance; TOF ume-of-Mght, UPLC ultra-performance higuid chromatography
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Analysis of Chloramphenicol
Case Study 1

PAI-NET
HIROYUKI KURUMIYA

Chemical Structure

OH

|
DENO—CH—?H—CHZ—CH

NH—CO-CHCI,

l:'1 1 H IE‘GIEM?GE

M=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-[(1R,2R)-2-hydroxy-1-hydroxy-
methyl-(4nitrophenyl)ethyllacetoamide

Molecular Weight : 322.01 .

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.

101772008



Similar Compounds of CAP

Thiamphenicol and Florfenicol

Iy
2 e
d s

Fig. 17, Structam ol implanicols, %

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

L]

101772008
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HPLC-PDA, and TIC-MS

« Example 50 ng ( CAP )
S0ng Chioramphsnicol

=] =l=n|-

i | e

50 ng Chromatogram of CAP

« Upper Chromatogram

PDA (Photo Diode Array)
« Middle Chromatogram

ES| Negative Mode (TIC)
» Lower Chromatogram

ES| Positive Mode (TIC)

Waters Technical Application Notes: AMDJ038

a




Analytical Condition

HPLC:
Waters 269 separation module

Column: XTerra RP18 5 um, 2.1x150 mm
Mobile phase:
Acetonitrilfpure water (gradient)
0% Acetonitril to 100% in S min.
Flow rate: 0.2mL/min.
Mass Spectrometer: ZQ 2000 mass detector
lonization: ESI Negative

MS Spectrum of CAP Standard 100 ppb

SO%LF2=o— R R 00 TR AT Dpfrond CD

B SR W P o R o
u
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Linearity of Calibration Curve

Compound nama. Chioramphenicol

Covrplason cosficlent = 6 995868, 1= 0299773

CasbrEbon cunm: TEET 06 " « 34701 5
Aespones e Exdgmal B, Area

Curve ot Lingar, Ovigin: Bxclyde, Weighling: Null, Asds rans. Mons

2002650 //*

Ri&ponsd- /r‘/ﬂﬂﬁ'ﬁﬁ
/ r2 = 09993313

LC-PDA & LC MS Waters

G Wy TV Pty ey POy Daeter
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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. 1

More Sophisticate Methods

* Meat/Sea Food

LC-ESI(-)QqQ-MS LOD 0.01 ng/kg
« Shrimp

LC-ESI(-)MS LOD 0.02 ng/kg
» Muscle, urine

LC-APCI(-)QqQ-MS LOD 0.02 ug/kg
« Muscle

GC-ECD LOD 2-4 nglkg

1001772008



Various LC-MS-MS Models

1. Applied Biosystems
AP| 2000, 3000, 4000, 5000, 3200 Q-TRAP etc.
Q STAR Elite (ToF)
2. Waters
Micromass Quattro Micro
Synapt HDMS (IMS, Q-ToF)
3. Varian
500 LC-MS/MS (ION-Trap)
4. Thermo Electron Corporation
TSQ Quantum

CAP Analysis
by API 3200 (Q Trap)

10M17/2008



API 3200 (Q Trap ) Construction
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Comparison of MRM to SIM (1)
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Comparison of MRM to SIM (2)

Hexazinone
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Product lon Spectrum of CAP

i

F i EREEEGE

Quantitative by MRM of CAP
MRM: Multiple Reaction Monitoring
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API1 3000

Study of LOQ by API 3000
Good enough peak at 0.01 ppb to 100 p;:-b

t.0peb
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Condition of Measurement
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Practical Example Report

CAP in Sea Bream by API 2000 and HPLC VP
Shimadzu

Analysis of Chloramphenicol Using Liquid
Chromatography/Tandem Mass Spectrometry in
Sea Bream

Authors : Toru Nishikawa, Tsuyomi BABA,
Masafumi Murakami

Public Health and Pollution Research Laboratry
in Nagasaki Prefecture

10/17/2008
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Results
1. Fish sample is 6 bodies, not detected
2. Detection Limit: 0.15 ng/g, SIN=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

a7

Force feed of Std to Sample

4

(time)
Figl: =¥ (07 - 78Iy 0T L7 s=a—n%
b/ g lCAE R LS EML R o T A n

10/17/2008
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Melamine Analysis

Hiroyuki Kurumiya
PAI-NET
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Chemical Structure
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Friends of Melamine
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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

VoM Br2008




Friends of Melamine

REASTEUFONRMROMETLERIOEEYTHD, A7 0HEARKIC
EUTR1~RAN-NH2ALOHI-B R bh--BIERNET I MR,

Ry B Ry E’_ Ry _ “.-,_..
| A5z NHp N2 NHz 12612
JA*H FUAYL O WAz Wiz 127.10
wAYE OH OH M |28, 09
L JJ\ v SV N - 2

R; N R, <rzam o OH H 120.07
B1 ASEBUTOMERKOREL

10GR0E §

Chemical Character

Molecular formula : C3 He Ns
MW= 126.12

Solubility : 3.1 g/L into water
Appearance : White Chrystal
Mp: 350°C

Bp: Sublimation

Density :1.573

L

TG Th200e




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

10M&rp008 T

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

1QNE2008




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 )

10MGRG08

Analysis of Melamine

« Shimadzu Report
GC-MS
Shimadzu : GCMS-QP2010plus

Column : Rix-5 (0.32mmLD 30m L 0.25um)
Temp : 100°C({1min) program 7C_ min to 220°C
program 20°C .~ 'min =310°C(15min)
Injection : 270°C, split less
Interface : 230°C
Scan range : 35-700m."z

1aMazace




Analysis of Melamine

+ 4 friends of Melamine was treated with TMS

ES AR TR SLMC)

Analysis of Melamine

« Shimadzu report

By Hp LC-pda  column : Shim-pack CLC C8
(46mmiDx150mmlL)

=
L e Mobile phase : A/B=85/15
A 10 m mol citric acid contained
iy with 10 m mol L-Octane Sulfonic acid
B: Acetonitril
o Flow Rate : 1 ml/min

v oy e ! Delector : SD-M20w,

L LRt Lo e o e T

10182008 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 A/B=80/10)

i LOD 0.5mg/L
r\J ‘ it FEa ]
e C1 LA |
- [ |.| [ F 16- A i

W L £y L L L
10 &0 Lyt nd oy y 13

Analysis of Melamine

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

i,
4]

2]

‘: 1ol elarrar
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b
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]
]
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o 15 50 15
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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

a0 - 40 : 10
DEA:Diethylaming

Dry up,Silylate by BSTFE(SylonBFT)

Add pyridine and DACP as Internal Standard
DACP : 2 6-Diamino-d4-chioropyrimidine

Incubate at 70°C for 45 min

BSTFE : (bis{iimethytsilyirifluomacetamide with 1%
rotfimusthylchlorositane )

15

Analysis of Melamine

Gl
Calumn 30m DB-5MS 5% phanyl 85% dimathyl-palysiloxans
10: 0. 25mm Film Thickness: 0.25 micrans
Indet Tempemmiure ZE0°C
Datectsr Temperature Hi'C
n Splitless
n Volume fpl
Carrlar Guz Flow He nt 35 cm/Eec {umﬂﬂuwé.
Oven Pragram 75" € {bald 1 minute] ta 320° Cat 15" C/minate (hald 267 min|
M3
Acquisition paramaters El: szan moda, 50-450 amp
Sampling Rate 2 (scan rate at 358 scans/sec)
'I'h"huﬂi 100
Filament Dalay & minLles
MS Temp 230° € (Sewrce); 150" C |Quad)

12008
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Analysis of Melamine
« Chromatogram & Mass Spectrum

17

Analysis of Melamine

+ LC-MS/MS Application
Agilent LC-MS/MS 6410tripleQ-LCMS

RLoa] ric 18




Analysis of Melamine

« Sample preparation

Analysis of Melamine

= 50 ppt Melamine
st

?5‘:. il
1 .',.-_;-'

5 SR l?# &
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Analysis of Melamine

* Practical Sample

ll'.._":-“.'_-___h';‘:_:.‘ i i‘ﬁ.ﬁ" -
vl |
3| ] : = 8 ﬂ
BT e RS e ik
Pure Product Rice Protein Corn Meal
10N E/ 2008 21

Analysis of Melamine

« Applied Biosystems Qtrap 3200




Analysis of Melamine

Pet food

« Sample preparation : LLE

+ Extraction by Water

(Add Internal Std,Melamine 15 N, )
Centrifuge 5000rpm for 10min at 4°C
Filter through 0.45 4 m put into a vial
Start analysis

I E2008 23

Analysis of Melamine

« LC Shimadzu prominence
Equipped Gradient Mixer
Column: Inert SilHILIC 5 g m (150mmx3mm)
Temp : 40C
Mobile phase : gradient
A: Acetonitrile + 10mmol Ammonium Acetate
B: Water + 10mmol Ammeonium Acetate
Injection Volume : S L

181 &2000 4




Analysis of Melamine

« Gradient Condition

1162008

Analysis of Melamine

« MS parameter for detection
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Analysis of Melamine

» LC separation of Melamine & Cyanuric acid
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1o Figure 1.LC sepuranon of Medsrmine and Cranuric Atsd with MSMS detection 7
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Anaiysis of Melamine

« Calibration Line of Melamine(MRM 127/85) over
a range 0.5 ppb to 500 ppb
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Figurs 2. Calbiraicn ina of Malnmins (ARKL 1377051 over & range of 0.5
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Analysis of Melamine
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Analysis of Melamine

« Result of Cat pet food
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Role of Instruments of Food Safety
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Contents

1. Material that threatens safety of food

2. Mechanism of security

3. Rode of instrumental analys

Material that threatens safety of food (1)
1860~ Environmental pollution

= Cultivated plant
Ground poliution and water pollution
of culfivalion ground
* Ardmal thal caplured it
factory effluent  feeding chain
= Specific melal and compound
Hg ©d Dioxin




Material that threatens safety of food (2)
1980~

{0 Cuflivated plant
pesticide residue
GM (genstically-modified)
O Cuttured fish or farmed
antibictics  dietary addition
Specific compaund
ax acrylamide pricn

10/20/2008

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
amaount.

It is nat possible to detect it by Chemical
analysis method. Only the display

Ex: allergen

Mechanism of securing safety of

food
LIRS, [y
Plies Lol Wiike ALl il CPbFuliin L0

Liwewich Fom Froversme mpdrs ril

v Pl proveiieng

Sy

= ()
" h’ﬁ-‘llﬂ-
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" Classification of material that
threatens safety of food

1. Biological malanal
A disease bacillus, visus, and helminth
A production life toxin in the inside of the body,
2. Chemical matarial
Epidemic included in food caused by chemical,
paralysis ar healh hazard of chronks bosicity
3. Physical Maleial
Healih hazard by physical action of foreign body
conlained in food

Method of Safety for Foods
ane of example ‘HACCP

HA: Hazard Analysis
Body hal grves food harm under the food Bl
the circulation process of the food, Whal prevention
MEEIUTEE I whilh DIDCEES Fou 18k baped an the el of
the sunvey is anabyzed

CCP; Critical Control Points

An andremead mporiant managamaEn] pond 3, wiich e
mos] efectve preven] 1o lood harm, are doecided and
duterming ihe crdanion (C1) o manage propaty. Prepasing

10/20/2008

for coming olf the CL on mandor the food
Comectye acton i deicidad and made documesTiabon :

HACCP: Effect of execution
= Securing of Traceabilily and Transparency

Thie number of specimen materials is
necessary only in the inspection by end-
products (o detect the harm cause material
that exisis very much in the low

probability.

ISOS000,15014000




Seven Principles of HACCP

Hazard Analysis
Critical Conirol Points
Critical Limit
Manitaring

Comective Action
Verification
Recordkeeping

NSt R

10/20/2008

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

Ll

Restriction for safety

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

2 How much actually is taken?

0 Food label system method below
detection lmit




Risk ranking of chamicals in Japan

W mEaid S (RS
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Action of Japan to safety of food

* Inwestigation 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 inlake
investigation

Object of investigation

+ Dipuin

« PCB

+ Endecring disrepters (environmental hormone)
+ Methylmercuries

+ Torbil tim [TET) and Torifenel Lin[TPT)

o« Cd

+ PO

+ Mokd and maold polson

» Cantlnogen

. L:mihn-ll-lrrq point organke chioride (trichboroethylens
el.

+ radisactive pollutant

+ The gocd sckd ball increass muncle syndrome|EMS)




Contaminant measures in food
The Ministry of Health and Welfare (2005)
+ Cd
* Hg
+ Dhoncin
* Moid poison
« Acrylamide

10/20/2008

2. Securing of safety by inspection
« The producars inspection [ Procaseg |8 |

+ The retaller's inspection | h“'ﬂ"' J
The inclusion quality is omitted. L._/-r"J
Tha bacilkes are inspected.

l HMH

[:m-{k‘
) @ Je=]
=

Basic approach to Import
Inspection
Export Countries Inspeclion

1.Balogical matarial: & ssssis maci v, and Beiress, A
Prcinn By lsasn n P neae of T oy

2. Chemical material: Epdomes included in lood caused by
chamacal, paralyais of hepih hazard of chaonis oacily

3. Foreign materiats
impori Countries Inspaciion
1.Bological material: A dueass bacilus, vines, and
hilmingh, A production Ble loxin in ihe insige of the body.
Mo food test concemning chemical matnﬂals
and foreign subsiance




Procedure of food imports to Japan

About the impon procedure based on
Food Sanitation Law

The chligation of the impaort written repor
(Food Sanitation Law Aricle 27)

The food sanilation inspeclor examings
based on Food sanitation law in
quarantine station

10/20/2008

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

+ |t suited the manufacturing standard
provided for by Food Sanitation Law?

= |5 the use standard of the additive
appropriate?

* |s not a poisonous substance confained?

* Is it @ manufacturer who had a sanitary
prablem 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 cannol advance

import procedure until those who import it
onesell bearng cost of executing

inspection, and being judged lagal




Food Imports inspection (2)
Meonitor inspection system

D Inspection systam exocuted in the Ministry of
Health, Lebour and Welfare quarantine station
based on program for the year hat considers
amaunt of mpor duning year of each arlicle and
past wiolaton resulls

o The impor protedure can be advanced
withaoisl wailing far ihe judgment of the
aramination resull thowgh examination body is
gathased from aiming of the monitor inspection
system al smooth impaod crculation.

1072072008

Role of Instrumental analysis

= Detection of hamful Chemicals

» Quantitative Analysis :  Detection Limit

Ex : Amount of metal element of human body
(include 1 Kg)

Fe B5.T pg
Si 28.5 ug
Zn 285 g
Mn 143 ug

Unit of amount of substance
(mole)

1. Tha molé is the amaount of substance of 3
systom which containg as many elementary
entilies as thans are atoms in 0.012 kilogram
of carbon 12; its symbel is “mol.”

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




Mole and ppm

= 1 mote include enlifies:
602294188 <108
Awpgadno numbar

ppm: parts per millian

i

P = —
i

Density of substance in sample

Density bevel Prabilem Conservation
midARUraE

ppm {mg L) | Acute toxicly | Relapss pravention

Ppb gL} | Chronic toxicity Preventive

[ Carcinogenicit maintenance

) Wi

pptingiL] | Envicommantsl Fish measufos
hormone

{ Dt
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What kind of Analytical
Instruments us

Rl w023 Chromatography
e dl__u 235 spectromet

ﬁH—uqu.t_ﬂ:i:rhﬂl l\\-‘_-_
Bhaials RN Abagrption Spet
' nd i cadmivm il 1P A lomic Embusin Spect
e ICP-s .-m-'

-




What is the chemical

analysis?
+ The measwrement Is ane
damenslonal Information. - I
« The chemical analysls Is two ¢ | F ‘
dimenahan nformalion. ll ||l l
The numerical valus ' Ly
cbtalkoe Tod e analytical ,_..-——/I “"'I-‘b‘-,,h

- e e W e

Imgtrement is a relative
walise,
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Procedure (process) for instrumental analysis
and Analysis instrument

The chemical analysis process

Frocess of Instrumental
anatysis

===
i

10



Chemical analysis process and
Application chemist/operator
= Rigla of Applcalon chema!
ol i 0P EABNONT DMl [WOCEssag |
Dipeermtan’s

[ree 1)
- R o opgrates

L s LATRLRE N Syl Bk o S0P a0 B Rpon i maoe.
Cagniegd of mairiahands o divata'ainirkld

=
S=1 BH
=
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Mote when quanftitative analysis is executed

= The sample is uniform.
The measured valug of analytical instruments
show the mean value of sample

= The capable density range of guantilative analysis
Is limifed,
Densdy adjusiment of sample is need befare
measurement.

The Work of Quanitative analysis takes limes
and ability

Feature of quantitative analysis

+« OMained measurements are relative
values, Il is necessary lo oblain the
standard curve by using a standard
sample to make this relative value
comespand to the true value (absolute
value)

+ The numerical value corresponding 1o the
true value is oblained within the range
where the standard curve bacomes a
straight [ine.

11
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Standard curve method

Abzarbance
a3 I

49 Maiiurs the Fetersnis
4 Wassure ihe sl gampls

ez

(1]

Feature of Quantitative Chemical
Analysis
g
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Quality Control Procedure,
Control Sample Preparation
and Method Validation
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CONTENTS

1. Objectivity and reliability of dala
2. Measurement dala and analylical Value

3. Item of validation for Chemical analysis

1. Objectivity and reliability of data

« GxP
= GLP (Good Laboratory Practice)
— GMP (Good Manulaciuring Practhice)
~GCP (Good Clinical Practice)
= Yalidation
= DO (Design Qualification)
= 13 {Irstallation Qualificaton)
- 00 (Operational Qualfication]
= PO (Perdormance Qualification)




Measurement & Analytical
Values
« Measuremeant value :
Mumerical Value obtained instruments
information
« Analytical Value -
The numerical value commasponding to

the lrue value is obtained within the range
where the warking curve becomes a

straight line.

10/20/2008

Obijectivity 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,

System of units that gives

measurements objectivity
« Systeme International d* Unites{Sl)
The international system of units
_base units defined in an absolute way withow!
referring to any olhar units. The base unis are
consistent with the part of the melric system
called the MES system. In all there are seven S
base units - meter, kilogram, second, ampers,
kelvin, mole, candala,
Other 51 units, called 51 detived unils, ame defined
algebraically in terms of these fundamental units.




Traceability

= A& national standand i provided on the internaticnal
average based on the international unit system

= First Standard: Equipment procfread based on
niathonal standard

* Second Standard - Equipment proofread based on
First Standard

= The cbecinly of measurements of the measuring
insirument is secured with the chain of this

proofreadng

- BRONEBHFIUNTARETEPALZEE FL—FOTF y=iRT
LB EL Y
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Traceability system : Mass

intarmaseras Pty =l
T
| #ret prool I
| Ilﬂlﬂilﬂl‘l

To secure the reliability of measurements

= About the expression of reliabilily
* From the error margin to the uncerainty

= Definition of error margin: VYalue in which
true value is pulled from measurement
value

+ Definition of uncerainty: Parameter that
accompanked result of measurement that
characterizes diflerence of value to which

it can reasonably tie amount of
=measuremeani .




Concept of unceriainty (accuracy)
evaluation(1)
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Trueness, Precision

Ppood  Pogood
T.pocd Tpoor
F:poar P.poar
Tgood  Tpood

Concept of uncertainty (accuracy)
evaluation(2)

[TIT T e L RN FELY ] ERERE
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Uncertainty of A type

» The one that comes from principle of
equipment analysis method

» The sampled sample doesn't represeant the
whole at a certain time by

« the one that exists in a cefain space.,
+ |t exists at a cerlain probability.
« Mormal distribution is assumed.

10/20/2008

AL TORENEDERS

Dffemnes= T4, 0. T, 0o,

Uncertainty of B type

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

* The habit cannol be averaged.

« The data oblained with the device doesn't

necessarily bacome the same and this is
not

assumable of normal distribulion etc. either.
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| analysis
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Measurement data and anahytical

2.

Value

Statistic Method




Normal distribution

« FEIM Meaan

« il Madian

« FMEE Standasd
Deaviation

» For noemal distribufion

- W e m W W W W
L
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curve,
MEAN=MEDAN

Mormal Distribution vs Standard Deviation

D#ference from mean -+ Diference from mean
Ea 1]

Basic process on measurement




EBORD S

= R lk#8 : Standard curve
Calibration Curve
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Standard curve method

Alpartancy
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Concept of measure and
detection

10/20/2008

How to determine density
« Density can be determined by conversion of
not peak intensity, bul peak area,

Actually,

« Obtained peak shape is convolution of
several paaks.

= need curve fitting or deconvolution
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Itam of validation for Chemical analysis

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

The analysis value is a conlent (density) in
which the composition is required {o be
uniform, and not o change as for the
sampla,

Validation for Analysis
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+ Repeatabiy
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S0P of Pedormance Test for HPLE | example
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