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Integrated Hygiene Management Service for food-related factories
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What’s Toyo Seikan? (Profile
HERESIL—TX. AERBORGERTRFTEEXZXERM

The Toyo Seikan Group is a comprehensive manufacture of packaging
containers.

BESEEYS IL—TF . 791 THER

Toyo Seikan comprises Toyo Seikan Group Holdings,Ltd, and 78 subsidiaries.
JL—7&50F7 LA, 7, 000EM4

The annual sales of Toyo Seikan Group became about 7 billion dollars.
SB. T5RAFVI . SR BLEEHLW HBERRTHERT
BEFREXVMNE. FEEOREI—T1 T EffivoHE

In Japan, Toyo Seikan is the biggest packaging enterprise.
It’s major business operations consist of the ‘ Packaging business’, which

involves the manufacturing and sales of containers using metals, plastics , glass
and paper as the main raw materials.

.




Overseas group companies by location

China
EHEEENERLE
HFERH(ER BIREE
BfE 2R HREH
Turkey
[stanbul Lisizon Office
o
/ .
I halland

Bangkok Can Manufactuning Co., Ltd
Crown Seal Public Co.. Ltd

Tovo Seikan (Thailand) Co., Ltd.

Kanagata | Thailand) Go., Lid.

MNext Can Innovation Co_ Ltd.

Global Eco-can Stock [Thailand) Co., Ltd.
Toye Filling International Co., Ltd.

Toyvo Glass Mold {Thailand} Co., Ltd.
Toyo Mebius Logistics (Thailand) Co., Ltd.

# an equity method affiiate

/\

il (R SHEERARLE United States
Rl F P MR LR AELE Stolle Machinery Company, LLC
FER e mELT AR TOMATEC America. Inc.

E8E#E (EM) mEE THRSE

Viet Mam
Agia Packaging Industries (Vietnam} Co., Ltd. %

Hhilippines
TAMND PLASTIC CORPORATION OF THE PHILIFPIMNE

Malaysia
Malaysia Packaging Industry Berhad
TOYO-MEMORY TECHNOLOGY SDN.BHD.

Indonesia
PT. TOMATEG INDOMNESLA
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Fory100,years,yToyo Seikan has been sustaining food safety.

We provide,'now,'the management technology,and know-how
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Hygiene Management is Key Issue!
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Figure 3: Key Nodes and Management Challenges that Impact Food Distribution

« J—FFI—VICBITAREEHE I

Prduct Flow

TEZ. BICEMA—H—DIE | [~

ITBWCEELRHE =
Hygiene management of food chain,

especially food factory is the key issues
for the food companies. e |

Food Safety Magazine

http://www.foodsafetymagazine.com/magazine-archive 1/junejuly-2011/food-safety-top-concern-of-food-industry-ceos/

Packaging
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Food safety Ieadlng to the next tep

HATIZ2020FEETICHACCPHA | HILEND ?
% HACCP will be mandatory in Japan, in 2020 ? \

BHAOAEXFITR G TR,
BEROEER(FEH@ME)ICL>TEENMRERE

Food exporting establishment will be audited by Japanese government auditors (MHLW) .

[{wm@l}n aizair_éﬂim
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Monitoring Tools for Sustaining Hygiene Service

IRIRE=2VVY
Environment
Monitoring

Food
Factories

NmiRE
Product
Monitoring

R | o
F=RY Y = = = | 5;2?%? wEBE
Management

Raw material
onitoring

GENOGATEREF Y —XI&, BE., M1V FVvTRILARHTY,
Series of detection kits on the GENOGATE platform are under development at the
moment.

BEmIGOHEETED=_—XEN/N\—LTLFET,

They covers needs for the hygiene management for food factory. 9
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Monitoring Tool is the Key

Check

AR & B 1REE | Act
(I;\’.eportlr?g based on the periodical Bt L bty shes
[EleELs Decision for corrective and
) H=-F preventive action.
GENOGATE
i, - HEEEHEOREL

EIELE'I’EO)%ﬁﬁ Revision of the hygiene
Implementation of revised plan management plan

« PDCAHAYILIZEDKFEEEY—EX

Hygiene management service based on PDCA cycle.

o BRIV LRGN DY —ERDRAUE

Monltorlng and periodical diagnosis are the key point of this service.

 GENOGATEIZHY—EREADOFILIEENZEER--LET,

GENOGATE plays a central role of the whole service. 10
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Amphisphaeriaceae (Fl) Rhizopus sp.
- Arthrinium sp. Pezizomycotina (HF9)
Coprinus sp. Geotrichum sp.
jj t - E% E:(C-Fu /g) Fusarium sp. Eurotiales (H)
Mucor sp. Chaetomium sp.
Pestalotiopsis sp. Pleosporales (H)
Phoma sp. Scopulariopsis sp.
Phomopsis sp. Nectriaceae ()
Cladosporium sp. Sporobolomyces sp.
Dothideomycetidae (B$ll) Pichia kluyvri
Acremonium sp. Rhodosporidium sp.
Alternaria sp. Candida parapsilosis
Penicillium sp. Candida framata var flaeri
Polyporales (B ) Candida tropicalis

T
-I_ T Trametes sp Candida kruser
o Aspergiflus sp. Trichosporon sp.
Pleosporales (HE#H) Pichia rhodanensis
— T Sordariales (H) Issatchenkia sp.
| Botrytis sp. Trichosporon iR i&FE
T Collectotrichum sp. Issatchenkia orientalis
[ Agaricomycetidae (BB#fl) Rhodotorula mucilaginosa
iE i Ascomycetes ($fl) Sporidiobolus ruineniae
el

Eurotium sp. Rhodosporidium kratochvilovae
Trichoderma sp. Sporidiobolus sp.
Xylariales (B ) Rhodotorula sp.
Mucoraceae (%}) Cryptococcus IL#ETE
Aureobasidium sp. Pichia sp.

Rhodotorula minuta

Va &P Va V¥
< 1> 1./1‘/'
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Multiple detection of fungal species categorized according to their properties

¥ GENOGATEI(Z., 637N EREZLUTOATI) —ICHETHENTEET

GENOGATE can classify 637 kinds of fungus into the following categories

EEE 558 REEMGEHETE i ZiE BF A hESESE
Property Class Detection target Heat— Psychrophilus Toxin
a penicillioides
WEZTE A> 1 | b |Aspergillus restrictus
Strong—resistance c vitricola
to dry environments 2 Eurotium herbariorum
3 Wallemia sebi
a0 0 flayus Q Q
b fumigatus @) @)
1 < Aspergillus cehacans Q Q
d niger @) O
THEME (B> e terre'us @) O
Moderate—resistance f versicolor O
to dry environments = o..expa.nsum Q Q
2 |2l Penicillium implicatum
.S glabrum Q
d citrinum @) O
a . variotii @)
3 Paecilomyces s
b lilacinus
a butyri
1 b |Acremonium charticola
c strictum
2 Alternaria alternata
3 E Arthrinium p haerf)spermum
g aponicum
Hygrojﬁfﬂ%—lﬁg > 4 Aureobasidium pullulans O
high humidity 5 Chaetomium globosum O
environments 6 Cladosporium cladosporioides O
7 Curvularia lunata
a solani @)
8 b |Fusarium graminearum @)
c oxysporum (@)
9 Phoma exigua O
10 Stachybotrys chartarum O

12



<AE Fungi>

774 —33 Applications

* ﬁ EIII It%t:ds W’%*ﬁﬁﬁu Inspection example in the food factory

MHEEBE 40 cfu | AimiEsE AERGER(BHOA) R
Warehouse Pre-processing /\Test result (Only the number of fungi)
. > 20 cfu N

€/ DiEh Product Flow B 10 cfu

- Heating machine

ARE 20 cfu

Refrigerator

> AR 10 cfu

| Chilling machine

@x V20 ch .

Th:awing 12E 3 5 cfu

> Packaging

IF7—v7—
T Air-shower
?;i i 20 chu 20 cfu AERE
»reezmg TES Refrigerate room
pre-=room
— 1] 2

EFETYR VIS ERE DO+ T @S 5 40 cfu ?znnﬁ'l? t
CEIETEERA, avh—Iv—LA v ompartmen
Accurate risk cannot be evaluated with only the number of fungi. Locker room

13




<AHE Fungi> 77V)/4r—3,3. Applications

* ﬁ EIII It%t:ds W’%*ﬁﬁﬁu Inspection example in the food factory

JROGIRA b
Warehouse 40 cfu | Pre-processing Risk Point!
B> | <B> 20 cfu —~ \
2a | 2 1-b <;3 5 N \
ol I b Heating machine 10 cfu
- <B> <A>
Refrigerator 20 cfu 9-a 2
>l 5 Chilling machine \[10 cfu
@ | x| <>
I 2-a 2 1-b
Thawing¥ 20 cfu |
Packaging 5 cfu
<B> <A>
"] 5 -
Air-shower
i
Freezing' 20 cfu 20 cfu Refrigerate room
> ;E*: <f2\> pre-room ZI? <§>
GENOGATER T HL, URIRAVE | 40cfu _Compartment
ETRIHEHFTEL., TR TEES, | -ocKerroom v 22 | Y
GENOGATE enables you to quickly identify and address the risk points.

12




<Fungi> Applications

Inspection example in the food factory

analyzing
Estimation of contamination paths
® Then, we map the

graph to the layout of
the actual plant. Product

® A lot of the links get
along with the product
flows
- We expect this kind of
visualization helps plant

managers understand
contamination paths.

Fi

Risk Point!
eq:%g machin’% \ ,‘
*® * ,"
DW
S ¢ Chilling machin
ourC(_a o) *EE
pollution 1-b
, b3
Packaging
| $|
* 3 *® AR
Air-shower -
p 3
xsampling
v
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Development Strategy for Detection Kits

iﬁiE:E:’;‘“)‘/ﬁ‘ Environment monitoring ‘/ gEmH:'IMultiplex;
— Y ILERS(Salmonella), 'J AT )7 (Listeria) v Efacourate |

by . Y . ! ’ﬂ’ﬁ i !

— 71E (Fungi), ZLEZH (Lactobacillus) etc. ;‘/ CEQuick

\ \/ §ﬁlnexpenswe

° Mﬁ Raw material monitoring T

— Y I)LEART(Samonella), ') AT!)7 (Listeria)
— HE (Fungi), ZLES A (Lactobacillus) etc.

— PIFEHITE (Meat species),aAD FFEHE (Rice
species determination)

¢ M Product monitoring

— B JLERS(Samonella), ') AT )7 (Listeria)
— ﬁqﬂﬁ(food microorganisms detection) Fialds
— ﬁt\\(Fungi), ZL B E (Lactobacillus) etc.

— PRIFEHTE (Meat species)

4 =
° ﬁiﬁﬁﬁ Personnel management
— ﬁ"ﬁ*ﬁE(Feces examination)

Note: Kits under development are included. 16




GENOGATE TECHNOLOGY

17



GENOGATE Technology

‘- HEERTREYSEILFEF—TIMELE,
RRICSHOY TNV eRi-DIBTEZSERNTY/09—

High—-throughput Multiplex detection of hygiene management-related target DNA.
Jgrx/)5-F

GENOGATE

= IR

Fluorescence

detection

21071 64 snots
Microarray (DNA Chip)

18



Background of GENOGATE

v gE*ﬁHﬂMultimexé
v’ IEf€Accurate |

ﬁ I:II=II:I mﬁ#“} » v B uick

|/ iﬁlnexpensive

Food Testing Kits V.. B Winexpensive

_________
| |

REFEIHIE
Cross-contamination
free

IT70OYV)LELE

I I Aerosol prevention
J1

L

L — — — |

5 T34 —&
3 £ . €
ex d‘icﬁn J I:l_j Eﬁg—l—

Primer & probe design

%

Multip

DNA chip technology

New business

19



GENOGATE system
(v &SR Kit and Reader)

:l-_-lj:_)“L“J I‘ Benefits for the Users

- ﬁiﬂi Specificity

* [ E%m Simultaneous detection

- %EEE 10D ﬁ“ ;)EE Reduce the total testing

20



‘ﬁlﬁﬁ&ﬂi%ﬁﬂiw—ﬁ“ An example of food microorganisms detection —

B R F BTG FIEE Fy70iE %
DNA extraction Multiplex PCR DNA chi Detection

7 AIlER
Sampling Simultaneous culture
4
, s 2

Y

Y

%ENm )\ —EEHE Multiplex Primer  DNA Chi ®E
Qriginal Product jE E 12 ith b & Probep *ﬁﬂgfoln_
Simultaneous equipment

Medium

s )

GENOGATEI}. "BSERHEATL™

GENOGATE provides “multiplex detection system”

1L

'AERFEREITILEHOMREN ORMEARAT)—=J1&HY -
\_ {Effective and Inexpensive Screening Detection tool to identify hazard factors) )
21




PRODUCT CERTIFICATION

22



ISOIRZE{L ER R

ISOIZHEITHEMEGCFREDHRBEZEEN BT DERBEETY
FORLE - BRFEICEMIZIRAESICHTET A LICKY ., FDELE
IEDEEHZLUHDOO /T — - D—2T4—ILADT—ILRET
AFIRFEICTERARRBIZFIAT HE

ISOMBICEVWTEMREMZERIE. ISO TCI4THS. TN TFTIZHAREZESHNERENI N TS, DA,
ISO TC34SCOl £ 1, TC34SC16l 3 FAMIEIRD DT ICZRABMHIFEID2 DD AREESHNEHDE
EFREXRGICEDYEENZITRTESMBBTH D, T T, TC34SCL6I 3 FEMIEIR D 5 T ISR DI ETEY
FiEING BAROXRRBARTHAIMACUNAFF VI3 —L 7 L BHEE-BEZR)EZFIALT. BiR
B -FEMIC, Oz /7 —bRUS—0 74— L ADBRERFEICEMIADRIGHRIE AL, REEERET D,

ISO TC34SCOTAEM I~DT7 T O—F

« 1SO16578IZEEEREHIZIRIE T B/ \ (A F VT (2T HIRE ]
ISO/TC34/SC16IZ TR BT/ —MIER “EERERYE”

ISO/TC34/SC16- mig | R MEEM DM =
J—avEF—&ELTEM, 2018F HTE AT >V—0Tr—ILRITER “BHRLA"

23



ﬂlﬂl%ﬂ Product Certification = %kﬁ%'l'@ Future Plan -

« AOCACO R mERGEIZDLNT
OMA (Official Method of Analysis) E1=I&PTM(
Performance Tested Methods) )N EX5 % 51 E &

Product certification of AOAC, namely OMA (Official Methods of Analysis)
or PTM (Performance Tested Methods) , is on-going in our plan.

s WITEHBRZEKEBHMEEZEROHAHBFTEICZK
L) (2014%5)

Toyo Seikan has experiences of the Inter laboratory testing. A part of the

testing is supported by a national budget from MAFF (Ministry of
Agriculture, Forestry and Fisheries).

24
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Large Scale Inter-Laboratory Testing

&S ° Ministry of Agriculture, Forestry
7|:|212 ;422 Project name

Validation of food pathogen detection system utilizing the
DNA chip to effectively manage the food safety.

Objective of project

- Assure the certainty of DNA chip testing method by conducting a
third party proof-of-concept test.

Clarify the effects to each players by conducting the project in
collaboration with 5 companies with different characteristics,

such as food processing company, food testing laboratory, and
distributor.

Contents of project

Inspecting the validity of this testing method developed from

advanced cutting—edge technology by actually using it as a product
or service.

Project of Ministry of Agriculture, Forestry and Fisheries

and Fisheries

25
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Large Scale Inter-Laboratory Testing

Jx/F-+ K
G GENOGATE |~

<BWKEAO> IO MEXE> DNABEIMRES ZF L [ TrhE
ER26FER EKDRIBRNERI OS> T O FEE

[DNAF YT [CKDIERPFEIRHFY MMIEIT D22 ERERGAR |
[CHBNT. HHEDGENOGATEL SV ZZ(THR U,

Y JIREOR Yt IsREED/\UT—

=3 > BRI

BRI R R A

SKEEER T SRiETE

BRSEIE+NAOSHE

SERED I -TR—IVF IO ABRNE



What is Required for the New Test?

AOAC /| PTMIF#(EHRTY, : _
1_%5,\? ;_3525(7') —Z U BLVERIRZENT 5-ODEHEILE-S
NFADEEL, AIEHEEOSEREESAAZFNERLEL,
AOAC/PTM is in preparation. GENOGATE is, however, ready to be used for the primary

screening and tracking source of contamination. In any case, the quality of the measurement
results shall be controlled.

¢ ISO 170251 HEEFE=FREEDT=-OD L —HE ) T4 HRKE

ISO 17025 requires traceability for validation and/or verification.

o FL—HEVTsDHEIDT=OIZIE, BEIZEYE (Certified
Reference Material (CRM) )N ih &

For the establishment of traceability, Certified Reference Material (CRM) is required.

27



17025(FEHAIFL—YEYT4ZERLET

17025 requires measurement Traceabilit
AILBA D B4~ Methods

CRM/RM Proof Evaluation_~ Entlty
S| BEifI(Units) | EfSEGIR
Isotope dilution MS(IDMS)
: : Phosphorus quantification NMIJ
P8 (Nucleic Acid) CRM with ICP-MS
(JCSS Phosphorus RM)
(NMIJ CRM 6204,6205)
: FCS. dPCR AIST/IMAC
Working Standard
JMAC RM AREQ WS4 O 55 M0
Laboratory development Developer
FyMIEFNESFY)TL—4 method
Calibrator included in the Kits
BHORIREZE 11—
Daily measurement method User

BEYVTIL

Daily samples

WEER

Measurement
results




What is Required for the New Test?

g 3 | C-reactive protein solution CRM 6201-b 2013
& % Human serum albumin solution CRM 6202-a 2015
C-peptide CRM 6901-b 2013
g Cortisol in human serum CRM 6401-b 2012
3 (4 concentration levels)
% | Aldosterone in human serum CRM 6402-a 2016
1 (3 concentration levels)
g’% Okadaic acid standard solution CRM 6206-a 2016
- g Dinophysistoxin-1(DTX1) standard CRM 6207-a 2016
solution
g 600-bp DNA solution for quantitative CRM 6205-a 2016
> |analysis (Synthetic DNA) *
Py : - :
Z | RNA solution for quantitative analysis | CRM 6204-a 2013
> (Synthetic RNA)*
RNA solution for quantitative analysis | CRM 6204-b 2016
(Synthetic RNA)*
29

*Collaboration with Biomedical Research Institute, AIST




Traceability Chain for NA measurement

o/ 7—ME BEN Y EU T EGEELET

Toyo-Seikan GENOGATE has complied to the measurement traceability requirements.

CRMODiFIJ I2&kY.,. o/ —ME. MEYVRBEDIRRY
/7 3:34:0‘/7% IELEJ]‘O)T’&)'~~ 1_$E-C%é+ \fd~
%‘-‘%é‘h{ ?é;téﬁﬂﬁéné

As a result of the utilization of CRM, GENOGATE can be shown to produce credible
enough results for the primary screening and tracking source of contamination with
Salmonella and Listeria.

JrugODH/ HEYTF4 B LU CRMIZ., ISO1702575ED
S E N ERHEEH I CE R T S

These options, traceability and CRM, will fit for the accredited testing laboratory such
as I1ISO 17025.



#5548 Conclusion

o ﬁi‘ﬂ: %‘IE'U'—EZGNB&E (overview of hygiene management service)

AAITHAEETEY—ERZMAIBLELEz, X, Dz/F—kE
ZffTonf=v1 07 LAMEH I R T Lx#%ELT-PDCAER EHL #k
DEEEERATLTY,

We have launched the hygiene management service in Thailand. It is a PDCA based
hygiene control system with the microarray detection system, named GENOGATE.

GENOGATE DT AT Ly (GENOGATE analysis system)

DNAYA VA7 LA MEERELBHV AT LTHS,
BEEEY—EXRIZZE/RE., EfE. RN OR@ERI)—=2
GI))a—a ERHELET,

GENOGATE system is detection system using microarray platform. It gives multiplex,

accurate, quick and inexpensive screening solution to the hygiene management service.

1SO 17025 R BDHEEHBID -8 For 150 17025 laboratoy
GENOGATEIXfEILSNT-FL—HE T4 ECRMZE{E A L 1SO 1702552
ERBEHEIC, BLBNSYX T DHODRI)—= T %E%
RELET,

GENOGATE provides the screening and tracking of contamination for the accredited
laboratory such as ISO 17025 with the established traceability and CRM.

31
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ICem
Rabbite=
Mutton ==

Horse =
Pork =
Chicken=
Beef=

GENE FIELDS TECHNOLOGY
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STH-PASE(E FILLVRIGFiR & B HTH i

STH-PAS technology for multiplex DNA Detection

Flow line
Signal detection line
Red line :
positional marker

”ﬁﬁ#“} M Test Kit]
Ex) [GeneFields Meat]

STH : Single-strand Tag Hybridization
PAS : Printed Array Strip

Coloring beads and solution

# Contamination risk is reduced
by TSKGHD enclosure container technology

™ Ve N iHO Fields
N y h ALL W :Beef
y : Chicken
Positive m - - - EACKURARO
Rabbit == -— ‘” : Pork TOYO SEIKAN GROUP 2S5k
Mutton == e et M. :Horse
Horse mm / —
Pork == — Y& : Mutton
Chick Vot ] .
I%:er% : - h : Rabbit

ALL

: 6 animals above



Performance of Heir Speciation

10 kinds of animals! From1ng DNA!

Pig Bear Cat Dog Human Mouse Rat Rabbit Deer raccoon

- ! l\\ l \ , j ; E i?
~<o ~ \ ’ - -
S~ Sso RS \ . e --"
~ ~ , -
~o ~ \ -
~ ~ \ ’ -
~< S \ e -
<~ -
~ S S \ 4
~ I

fv2—FLar o=l (I - R

RARXF - | E =
> - (-
¥ - | -
FYRN = (-
NIA = —
EN = —
1R -
1 -
I —
A1) =
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Thank you

@ Toyo Seikan Group Holdings, Ltd.
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