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Using FaPEx kits for the determination of pesticide residues in food
Shao-Kai Lin, Wei-Chen Chuang, Chen-Hua Huang, Tsyr-Horng Shyu

‘Taiwan Agricultural Chemicals and Toxie Substances Rescarch Institute, COA <T31

ninarior of pesticide resicaes 11 fooc. The
il pesticide eatmetion) kits b dropwls
sulyeer o climmarograpliic sepaation follove

Tntroduction: A highly ¢fficient a1¢ simple sample prepavation -nethad was ceveloped for the del
Lemogenizec sumplos mixed with 1.0% selic acld inacelonilrile were pushed through e FabE
par e o ohiair sample exivacts. The woral processirg tne was los
Ty nass spe analysis

Purpesc: A new merthod with a sanple preparation time of lazs thaa | mir

thar | mir. The exrrac

fior multi-resicue analyzis of pestizides in food.
e food sanples were homogenized witk dry ice, €ne gram previensly Eomogeni
(1.0% aceic acic i nit-ile) zd vortex for 30 sec by Vortex mixer. The aforemention
then pushed throuy il i
i.e. Chinese cabb
fomm, anc ure wvalable
ISIMS,

# Achievements * QuECHERS method

QUECHERS e L. Add solvents 2. Add extraction 3 Vortex vigrously 4, Centrifugation

i <

nple was added witl: 5 inl. sxtraction sclvent
= mixtures fiom apple, camot, aac m
0 ublain sumple exirels. For s will @ high vontent of chlorophyll and
FaPEx-chl kit was vsec. Both EaPEx kits are syrmees packed with socbeats in
sckology Corp. (Ruobsiung, Tetwin), The sxtraels obliined were wudyzd by G-

Pesticide
extraction
40-120 min.

Data interpret
0 min

FaPEx metheds
Pesticids
ample grinding [ij  extroction i Data interpret
) «1 min. Syl 0 min

# FaPEx(Fast Pesticide Extraction kits) method
4 Patents

Vegetables or fruits 1g

Accurately weigh abaut 1 or 05 g

sample Corsnl o e cnigple L. 0N petem application on Aug. 19, 2014 N
I

238 . 2. US patent application on Aug, 26, 2014

S
‘ dd 1% Acet & Ad(FIOAC] in AceTan TrileeE) saion 5 ‘ STl oo e B S

i - then ot e 30 sacondz &
(espi

T ;
Transfer into FaPEx kit with syrings, press by pusher (law | < 1 min

rates1 drg per secand)

| Ll | ‘ Ll or transfer infa Acetare: Hexane

(b 1, ) (option)

FoPEx(Fast Pesticide Extraction kits)

Types:
FoPEx-

Ex-1. (general)
FoPEx-2. (chlorophyll)
FoPEx-3. (cereal)

LAk FaPEx-4, (tea/dried somple.}
MSIMS
onolysis D
;
g 4
Resulis:
3 # Advantage
Validation of the extroction kit
) 1. Wide spestrum of targets-Extract more than 400
| e pesticides simutoneously
R | ango | Seallon | SR | tpgie | Carvor | dvocude | 20| 0vbeen o) 2L o sy VIR e ot A0 s
wo | o7 | e | e | = | w0 [ i 5 3. Green and sustainable-Towards green chemistry
60-140 35 363 Ll 401 408 384 421 @ Halve the use of organic solvent.
ko | e 4 s i il @ Less waste.
Foifiad 4. Less lab axpenses
patnn] BF | 8 | A |4 4 (R et R e © Cut at lease 60% labor cost
@ Easier extraction,less instruments
00 fppm) - vegetables ond fruits Numbers An incertive fo establish testing lob for suppliers or
wholesalers
OGN s 8. Technology value
OL<LOQSE0 925 15 @ Reduce festing schemes for agricultural exports,
025.10050.05 [ strengthen product safety. and increase the quantity of
o5:109z0 1 2 exports
110950, 4 @ Ensure public health by improying national inspection
S510qz0s o abiity
seLoasl 1
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Rapid Detection of Fenthion and Edifenphos Residue in Paddy
Rice by Surface-Enhanced Raman Scattering Spectroscopy

d Toxic

Chao-Ming Tsen', Chi ng -Wei Yu?, Chun-Yu Chuang?,
Shao-Kai Lin' and Tzu-Hung Hsu'!

’lelwo.colw Hsinchu, Talwan
&

Institute, Taiwan

'mmn
Introduction
T residue méthods are

Sciences, National Tsing Hua University,

Result
The results showed that the characteristic

of fenthion and edifenphos are mare

usually 3 ing and 5
Rapid, portable, online and real-time detection kits are
the developing direction of pesticide testing.
Purpose
This study developed a fas!, simple and convenient
method for pesticide detection to delect the
i residue of fenthion and

in paddy rice

Fig. 1 The flow of quick pretreatment accompanied
with SERS for pesticides detection,

Method and Materials

easily ienlified using SERS. We selected the Raman
peaks at 1086 cm’ and 1246 cm' as the target peaks
of fenthion, and 1005 em!, 1015 em**, 1080 cm'! and
1586 cm” as the targel peaks of edifenphos for
qualitative and semi-quantitative analysis, as well as
utilized ization method to a linear
regression model. The linear working range of the
calibration curve between 0.01 and 2.0 mg L' with
linear correlation coefficient were 0.99368 and 0.9943
for fenthion and edifenphos, respectively.

1) Festhion [h] Ederghss

Fig. 2 “Ibﬂlﬂm cl two pesticides with different
on spiked in the pam rice.
(a} vemruon 8101 ppm-2.0 ppm.
{h] edifenphos at 0.01 ppm-1.0 ppm.

i

A surf; Raman (SERS)

technigue coupled with simple extraction and

cleanup kit (FaPEx™) was used to detect the residue

of two organophosphate pesticide in paddy rice.
1a) ’ 1) Pl

o

b} o)

Fig. 2 SERS muwmmm‘m
concentration (mgig) in the extraet of rice

Eenthion: (a) 1.0 ppm, (5) 0.5 ppm, (<) 0.2 ppm.

Edifenphos: (d) 0.5 ppm. (e} 0.2 ppm, {1} 0.05 ppm.

Although the sensitivity to fenthion were much lower
than that to edifenph d with
this assay reaches the detection limit of fenthion at
0.05 mg L' in the paddy rice. The result indicated that
the MOL of fenthion and edifenphos in the paddy rice
‘were both below the maximum residue limis (MRL) 0.1
mg L' in Taiwan. Thus, we could apply this approach as
a lytical tool for fenthion
and edifenphos in the paddy farmiand. This finding
offered a new avenue for advancing the applications of
SERS technique in the fields of food secunty, drug
abuse, and environment manioring,
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HBHAIESET - fEETAMTITF » ZEBORIE = 1 B e R M S B 2T
1 (Listeria monocytogenes) ~  AFGFFREE (Escherichia coli O157:H7 )FI/PFAEK,
E#( Salmonella Typhimurium) > EEEALEDIERA T - U AR MR IE T
Ehlm R N RIS - MARBBIREOLST © HIFMEEZEPFIR E LR
PR N R SRS - (BRI N RIS o #E—P LUK
SV R HIEEYE - BRaT DA RIS & fn 2 R R BV Al T SR IR
(E. coli O157:H7, S. sonnei, S. Typhimurium) 5z 558 G5 & (B. cereus, L.
monocytogenes, S. aureus)3F /ST R H1E/2 RAREE T 2405 nm LEDIZE S
TS/NEF o R AR B IR AH VB B U790 96 © 405 nm LED#H# 7K
UV KB AR 2 (HARJNHYFlavonoids ~ Ascorbic acid
B8 -carotene X Lycopene S HiE(LYVE & & B & - B hnd H e LLEDEROH
JRE YRS T B2 N BDNAS(LFIFEDEE A - TCHEZHBE T EAEH
efflux pumps fzglucose uptakefE /7 (E Bt 45 == AR A Y BB A FOSe 22 1
EAFTHAS R 2R AT f#5405nm LEDHYIKFE °] FE FI N TE B & B (R {7 /K LAY
FENTHNER » (E B R M A B f 19 DA 2 i
F—irEEEERoman Buckow # 4RIl MAFE I =0HY & fn il TR fir ey 2
[ » F 35 = BRIk E BE 25 (pulsed electric field processing ; PEF)» #8 = BAFL fiif(High
Pressure Processing » HPP)NISRSMRATIER] o BIGHREHL o (PEF) S R AR
& (<50°C) T » AIDARGRT (DA BB ) &R (kV /cm) AkfEriEnk
AHAERER S EE R R S B AR (vegetative cells) » HAFZEERRER]
28 R (1 ) BB - BATEAEmIbi%SE - PEFIVRERL
PN HINZMEAERE (1) SMNESEE - FREFE ~ O/ - (2) ik
Yt (3) BIRNZRUpH /KGNS < #EE BRI T ~ #8581%
B REE B L P YR A= P9 S (inactivation) » FEAEZR(137.2kI/ke) AI{E RN Hr
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ERRNA(180.4kI/kg; 72-75°C6s) » R EEIGHKE H ATy 25 ME A IR B STk
BN SRR ERE M EE S B B an R 2 BE RS A EORE R
FrEPRET > 280 Han A AR E AR R M g A Bk s s B EER
JHVRES - PRI RESS & iE WA B ARV ER - R & i il A 2k Bl
oo SRR S —EIRAIN TRl S BER T (HPP) » EAIRZ Rl il
VIRV EBESE T LLVEEE B RIS - 2 8 M0y 8 b R S At
BRI M H RIS HPPAYRBURN M4 2 52 o i T (X P M > T )/ T >
RS ST T o FEFIMERUARAPH ~ ZKGEME R BB - i i 2 I ME
R AR BRI - B ) R/ INEERZ 2 > YllListeria monocytogenes FE600 MPa JBR
JIN 180 - miE R E RS/ ME A ISP S ANMHPPE P E A~ & HH
FEREZR(180.4 kI/ke) iR #lt Wi fEAL B A S » RIEERZ IR 125 (201655 &
BRAZENZ3006 » HZEEFAEEE(57%) KB (26%) -

BRSPS

B — I E i R B B R E2 Mark TurnerSE A 285 DA S EhikERE
A 2 IEEEAEEE% 8T (Culture-Independent Bacterial Community
Analysis of Raw Milk Treated with Carbon Dioxide)

SHGZ FEEE TN IR R Rl i B H Ry e s AR 4 &
HIERZIHIFIER » CO 2B AT A 3G IR ALV R R - (B2 B8R
HWFEFRERGN o F 7 HE— P RE AR R AL TRV ER M - A
BT A T 2R BN AL E A B SRR A A st S SR BB B A bR FLV AN B B
e o o B 1 CO 20 RHIH] - BIEmRF L IRAEEL - BRUEEZR/DTK -
T {1 e T A E A o P ) ] B EC A P S5 B A A 5] U g R At - TR By = {8
Rl ERE L ALEE B (LAB) Leuconostoch%i® o 33 BAL ABRICO 269 5 =i
ZMRIAE E 2 CO 2R s R FEFN B P LABRY— & - A EHE Al £
FACIREHRREA ZFAT - HLABBEE 3l e Z e i e EE - [Nt
F—Eug i amCOo 2 B A &2 R -

SRR LR T IISE REE Wengian Yuan FA 7 76 HEA R 25
HUPp3S BEAZ ARG A= TR BRI BV DL D B H P ek fe FE PV
(Antimicrobial Efficacy of Cinnamomum Javanicum Extract against Listeria
Monocytogenes and Its Application Potential with Cold Smoked Salmon)ASHT4%
SN AR E A B pr B e £ B o mT G I S A I AR
ARANHZEIR R AR - 28 A EERERN L AR EEE S
HRIE A A DUE SRR - M — P AR FE BT -
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= AISEEEER S EI R 5 & B TS G D Nagalakshmi Reddi, % A
BRA SR E N B Y5 3B R 75 2 RS A& R
(Identifying Specific Practices and Enabling Assets Associated with Risk of
Microbiological Contamination of Stored Cooked Foods in Urban Households of
India)
KR RAE EN R & - AR E 2 A T £ 2 R KR EIE
RIE PR RET0% N EP)E 2T BRI - I R S8 aE 2 N
TR R TN i G VAR N T A S B N G e Y = ate B N D et M T
JIZE BT 5 AIER R -
BRI AR o n R » =R P B IR T
STy Ry oR e nn e =5 P T A% O R R - Bl RT it e bl AR 5 A PR
BRI RO TR Z 2R -
W
RESEE KGR ARTMEETL - G IESREN I & K i m = iRERR
[E B o AN B NSERIR A S B S T HHESEE » il
BEIHTRAF RS THERRE - BRAES B H L RIES - ARFT
FaPExz£ U flo Bt St @I eSS - DIE B RGNS [ 78
S - fE R B AR PE nn Ay EE R TUZW B B b & BA R SR 1 s
N B R o % RITTIZE ANESRZ] - ITEEHEES - Eit
YEEGEMT > ERAZES A ~ HIE ANBEER AR - Z80tlE LIS
B S AR o AR G PR SR RN S K2 R R A
FE BT e BIRGE . BRTEHiIt e st s H Z2EN MY K&
TEHCERS - B R AR R AR R i D& 2 - BRI Al R (R
SEIEEL - BRIz RSN - Herth &Y B aE iRl a 5%
B Z AT RE AR E R TS » e nTF R TR p [ BORAY SRS 2 — -
FH IS & B P R ER ST R A o 0028 BORREIR ABRZRAE S (Bl
I RAEAREFIES » 00 T S Ay A B S -
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Program-al-a-Glance

Day 1
Tuesday, October 11, 2016

Wednesday, October 12, 2016

4th Asia-Pacific International
Food Safety Conference

7t Asian Conferernce™on

Food and Nutrition Safety
Advancing Food Safety in the ASEAN Community

St. Giles Wembley, Penang, Malaysia
October 11-13, 2016

Day 2 Day 3

Thursday, October 13, 2016

Grand Ballroom, Level 10
Registration

Welcome, Keynote Address &
Official Opening

Morning Break

IAFP & SEA AFP
Keynote Lectures

Session 1
Food Safety in the ASEAN Community

Lunch
[Wembley 8, ¢ & 10, Level 9}
Poster and Exhibit Viewing

Session 2
Application of Whole Genome
Sequencing in Food Safety

Afternoon Break
Pester and Exhibit Viewing

Session 3
Food Fraud and lfs Impact on
Consumer Behavior

Dedicated Poster Session

Conference Reception

Grand Ballroom, Level 10 Grand Ballroom, Level 10

ILSI Keynote Lecture ICMSF Keynote Lecture

Session 4
Food Safety Management

Session 8
Chemical Food Scfety

Morning Break Morning Break

Session 5
bioMérieux Symposium on New
Trends and Emerging Challenges in
Microbiological Food Safety

Session 9
Food Safety Innovations & Technologies

Lunch
[Wembley 8 & 9, Llevel 9,
Mezzanine Floor)
Poster and Exhibit Viewing

Lunch & Closing
[Wembley 8, 9 & 10, Level %)

Session &6
ICMSF Session on Microbiological
Considerations in Food Safety
Management

Afternoon Break
Poster and Exhibit Viewing

Session 7
Food Safety in the Asia Pacific

Region (Oral Presentations)

Sramizers g Stutheast Asia Assucaton for @ ILSI
@ Food Protection C’)

Southeast
Asia Region
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Day 1 | Oclober 11, 2016

08:00 - 09:00 Registration
09:00 - 09:05 Arrival of Guest of Honor

09:05-09:10 Singing of Malaysian National Anthem

09:10-09:30 Welcome Address
Mr. Geoffry Smith, Fresident, I[S! Southeost Asia Region
Prof. Hyun-Gyun Yuk, Presidant, SEA AFP
Mr. David Tharp, Executive Director, IAFP
Prof. Martin Cole, Chairman, ICMSFE

09:30 - 09:50 Keynote Address and Official Opening
YB Date’ Seri Dr. Hilmi Bin Haiji Yahaya, Deputy Minjster of Health, Malaysia

09:50 - 10:00 Presentation of Token of Appreciation to Guest of Honor
10:00 - 10:25 Morning Coffee Break

10:25 -10:55 International Association for Food Protection (IAFP) Keynote Lecture
Low Moisture Foods: Food Safety Challenges and Opportunities
Dr. Linda Harris, University of California, Davis, USA
10:55-11:25 Southeast Asia Association for Food Protection (SEA AFP) Keynote Lecture
Food Safety in the Asia Pa — FAQ's Perspective and Initiatives
Dr. Sridhar D} puri, Food and Agrieult 1 of the United Nations FAQ) - Regionel Office for Asia and the Pacific, Thailond

Session 1: Food Safety in the ASEAN Community

Chaire : Prof. Aman Wirakartakusumah, Bogo srural Ui Inclo:

11.25-11:50 Advancing Food Safety in the ASEAN Community
Ms. Noraini Bt. Dato’ Mohd Othman, Food Sufety & Qualify Division, Ministry of Health, Malaysia

11:50-12:15 Scaling Up Food Safety for Small and Medium Enterprises in ASEAN
Dr. Roy Sparringa, Agency for the t and Appli of Technol frd i

12:15-12:40 Ensuring Food Safety and Fair Trade in ASEAN: Case Study of Risk- Based Aflatoxin Standard

Mr. Pisan Pongsapitch, National Bureau of Agricultural Commadity and Food Standards, Ministry of Agriculiure and Cooperatives, Thailand

12:40 - 12:50 Questions & Answers
12:50 - 13:30 Lunch and Networking

Session 2: Application of Whole Genome Sequencing in Food Safety

Chaired by: Prof. Kwai-Lin Thoang, Unjversity of Malaye, Malaysio

13:50 - 14:15 Food Safety Applications of Whole Genome Sequencing
Prof. Jorgen Schlundt, Nanyang fechnclogical University, Singopore

14:15 - 14:40 Public Health Food Safety Applications for Whole Genome Sequencing

Dr. Peter Gerner-Smidt, Centers for Disease Control and Prevention, USA

14:40 - 15:05 Applying Next Generation Sequencing {NGS) to Food Safety Risk Management
Dr. Jing Ren, MARS Global Food Safety Center. Chino

15:05 - 15:30 Regional Perspective on the Use of Whole Genome Sequencing for Food Safety
Dr. Lay Ching Chai, University of Molayo, Molaysia

15:30 - 15:40 Quastions & Answers
15:40 - 16:10 Afterncon Coffee Break

Session 3: Food Fraud and Its Impact on Consumer Behavior

Chaired by: Dr. Lionel Buratti, Nestle Guality Assurance Cenfer,

16:10 - 16:35 Food Fraud: Criminology and the Focus on Prevention
Prof. Roy Fenoff, Military College of South Caroling (The Citodel], USA

16:35 - 17:00 Analytical Challenges and Approaches to Detecting Food Fraud
Dr. Ruby Ong, Thermo fisher Scientific, Singapore

17:00-17:25 Chinese Consumers’ Attitudes to Food Fraud
Dr. Sharron Kuznesof, Newcastie Universify, UK

17:25-17:50 Harnessing Social Media for Food Safety Risk Communication
Prof. Yi Mou, Shanghai Jiac Tong University, China

17:50 - 18:00 Questions & Answers

18:30 - 19:30 Dedicated Pester Session

18:30 - 20:30 Conference Reception
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Day 2 | Dclober 12, 2016

08:30 - 09:.60 International Life Sciences Institute (IL51) Keynote Lecture
Food Safety in China - Past, Present and Future
Prof. Junshi Chen, Chino National Centre for Food Sofety Risk Assessment, China

Food Safety Management

rof. Ki-Hwan Park, C

09:00 - 0925 US Food Safety Modernization Act (FSMA) - Impacts on Global Food Trade, Capacity Building
and Training
Dr. Robert Brackett, lllincis Institute of Technology, SA & Dr. Katherine Swanson, KM/ Swanson Food Safety Inc., USA

02:25-09:50  Application of Food Safety Testing for Validation and Verification of Food Safety Processes
Dr. John Denaghy, Nestls, Swiizerland
09:50 - 10:15 Improving Food Safety Management for Small and Medium Enterprises: Transferring Knowledge

and Best Pracfices
Prof. Alonzo Gabriel, University of the Philippines Diliman, Philippines

10:15 - 10:25 Questions & Answers
16:25 - 10:55 Merning Coffee Break

Session 5: bioMérieux Symposium on New Trends and Emerging Challenges in Microbiclogical

Food Safe

Chaired by: Dr. David Myatt, bioMérieux Industry, Asia Pocific

10:55 - 11:20 Foodborne Viruses - Public Health Impact and Control Options
Prof. Alvin Lee, Mlinois Insifivte of Technology, USA

11201145 Emerging Foodborne Pathogens in Ready-to-Eat Food Products
Dr. Kitiya Vongkamijan, Prince of Sangkla University, Thoiland

11:45-12:10 Role of Microbial Biofilms on Food Safe
Dr. Bassam Annous, US Depariment of Agricullure -Agricullural Research Service {LUSDA-ARS), USA

1216 -12:35 Advanced Technologies for Foodborne Pathogen Detection
Dr. Wenting Ju, Merieux Nuirisciences Food Science Center, China

12:35- 12,45 Guestions & Answers

12:45 - 13:45 Lunch and Networking

Session 6: International Commission on Microbiological Specifications for Foods

(ICMSF) Session on Microbiological Considerations in Food Safety Management
Chaired by: Prof. Marfin Cols, Commonwealth Scientific and Industrial Research Organization [CSIRQ), Ausiralia

13:45-14:10 Introduction to Food Safety Risk Metrics (ALOP, FSO, PO, MC)
Dr. Katherine Swanson, KMi Swanson Food Safety Inc., LISA

14:10 - 14:35 Application of Food Safety Risk Management Metrics at Government Level
Dr. Wayne Anderson, Food Safety Authority of Ireland, freland

14:35 - 15:00 Application of Food Safety Risk Management Metrics at Industry Level
Dr. Leon Gorris, Unilaver, The Netherlands

15:00-15:25 Application of Food Safety Risk Management Metrics for Mycotoxins
Dr. Marta Taniwaki, Food Technology Institute, Brozil

15.25-15.35 Questions & Answers

15:35 - 14:05 Afternoon Coffee Break

16:05 - 16:20 Nitrite Production of Spore-forming Bacteria and Their Impact on Safety of Powdered
Infant Formula
Mr. Tee Jin Cho, Koreo Universify, Korea

16:20 - 16:35 Prevalence and Characterisation of Antimicrobial-R:
Naturally Contaminated Pouliry and Their Processing Environment
Ms. Li-Oon Chuah, Universiti Sains Molaysio, Molaysiar

16:35 - 16:50 The Survival of Listeria spp. on the Apples Surface Under Various Storage Temperatures in

90% of Relative Humidity

Dr. Patimakorn P , Khon Kaen University, Thailand

16:50 - 17:03 Application of Whole-Genome Sequencing to Elucidate Virulence Potential of Listerier

Monocyfogenes Strains Isolated from Ready-to-Eat Food in Malaysia
Prof. Kwai-Lin Thong, Universily of Malaya, Malaysia

istant Sal lla serovars Isolated from

17:05 -17:20 Har ing Envir ital Biocontrol Lactic Acid Bacteria for Fresh Produce Safety
Dr. Mark Turner, University of Queensiand, Australia
17:20 - 17:35 Microbial Surveillunce of Retail Food in Singapore

Dr. Kyaw Thu Aung, Naofional Environment Agency, Singapore
17:35 - 17:50 Questions & Answers
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4t Asia-Pacific International
Food Safety Conference

71 Asian Confererce™on
Food and Nutrition Safety
Advancing Food Safety in the ASEAN Community

St. Giles Wembley, Penang, Malaysia
October 11- 13,2016

Day 3 | October 13, 2016

08:30 - 09.00

ICMSF Keynofe Lecture
Environmental Change and Food Safety
Dr. Fumiko Kasuga, Fuiure Earth Global Secretoriat and The University of Tokyo, fapan

Session 8: Chemical Food Safety

Chaired by: Prof. Jinap Selamat, Universiti Putra Malaysia, Molaysia

09:00 - 09:25 New Develop ts in Mycotoxin Challenges and Detection Strategies
Prof, Michael Rychlik, Technical University of Munich, Germany

09:25 - 09:50 Dietary Exposure of Sweeteners in Thai Consumers
Prof. Songsak Srianujata, Instifute of Nutrition, Mahidol University, Thailand

09:50-10:15 3-MCPD Esters - Current Knowledge and Status
Dr. Nuzul Amri bin Ibrahmi, Malaysian Palm Oif Board, Malaysia

10:15 -10:25 Safety of Amino Acids as Essential Building Blocks of Human Nutrition
Dr. Miro Smiriga, Infernafional Council on Amina Acid Science, Balgium

10:25-10:35 Questions & Answers

10:35-10:40 Announcement of ‘Best Poster’ and ‘Best Oral Paper’ Awards (Supported by CSIRO)

10:40 - 1110 Morning Coffee Break

Session 9: Food Safety Innovations & Technologies

Chaired by: Ms. Zahara Meri of Food Technologists, Malaysia

11:10-11:35 Nano-Food Packaging - Current Trends and Future Issues
Prof. @asim Chaudhry, University of Chester, UK

11:35-12:00 Advances in Non-Thermal Food Processing Technologies
Dr. Roman Buckow, CSIRO, Australia

12:00 -12:25 Aprliccﬂion of Blue Light-Emitting Diodes for Food Preservation
Prof. Hyun-Gyun Yuk, National University of Singapore, Singapore

12:25 -12:50 En?ineered Nanoparticles: Antimicrobial Properties and Toxicity
Prof, Azlin Mustapha, University of Missouri, USA

12:50-13:.00 Questions & Answers

13:00-13:10 Closing Address

13:10-14:10 Lunch

Organizers

Southeast Asla Assocation for @ ||_S|
Food Protection ™~ ..

Asia Region

19



20



2’“»41: ¥ 4/
GARBRAES ST 2L

JRARSH AR R XL R ¢ B T
m}zl‘m%i R ¢ f#ﬂfﬁﬁ%ﬁ‘;
FERAL L HRgeyeer A g R 2
,»\a\ms;\ 5 k5 ()
DRI 105 £10 10 p 2105 #10 * 14 p
F4 p 105 £12 2 9p

4th Asia-Pacific International
Food sSafety Conference

7ih Asian Conference "&n
elele| c:xr"mc:J Nutrition Sc::fety
Advancing Food Safety in the ASEAN Community

St. Gilea Wentbley Pe:mngr MauIyacn ] Octobar 11 - 13, 2018

183, Jalan agazine. 10300, Pul Q. Falay

4th Asia-Pacific International
Food Safety Conference & 7th
Asian Conference on Food and
Nutrition Safety

http://www.apacfoodsafety2016.com/

4th Asia-Pacific International
Food Safety Conference

7™ Asian Conference™®n
Food and Nutrition Safety
Advancing Food Safety in the ASEAN Community

8t. Giles Wembley, Penang, Malaysia | ., \ 11 13 5014

183, Jalan Magazine. 10300. Pulau Pinang. Malaysia




H

o RAEL S %R 8 5% 283 ¢ (4th Asia-Pacific International Food Safety Conference)
105 10% 11p __L105 10 13!:’I L—:% k& Iy #35 (Penang, Malaysia) 7 o s T R2 % E R
Nh’ € A AZE300 £ A 2t A

. THREEEE > ERANE S &kt ¢ (IAFP; International Association for Food
Protectlon) - BREBLTHPER A EFF- L H- X AR (2009F) 0 5o =& ’é_;‘i’?-ﬂ'
(2011ﬁ) xRz o (20138 ) > A EIRE HAE o gpimﬁ B BaienT 5o 2
BT H T8 SR BN AL R R i R R RR E RS St 20 E
L1
° ﬂ‘l‘ 23

W

)
’

gﬁff’%m.ﬁ_’;/“%wﬂfrg 5% 3 gk Lo BRSOt g3k 010015 08 KE T EE
NTie TP AL M R T By g M3t § % DIRAE o f.ﬁ"\ E X ? B (1994# ) >
~|J =

(2000&) B R (2004 ) o ¢EF‘ # (2008 ) ﬂfm‘rﬁi@‘. (20124*) d; R RE 4 E

vd W% A e E A 97 (ILSI; International Life Sciences Institute) ek % _3;&4 4
T —

<~ o

BiE- =%
4 ¥ A ILSH\?IAFP’)% %ﬂr; rrib e » & Aafrs el 8 5k &T‘ﬁ% (SEA AFP) = = z_w#
ls';" Bt A (2016)#F » kP38 kd TR ERESEE A I (FEFRG ST e
) e

4 g ek

4th Asia-Pacific International
Food sSafety Conference

Zth Asian Conference onm
Food and Nutrition Safety
Advancing Food Safety in the ASEAMN Community

St. Gilea Wentbley Permngr Mﬂmy«.‘ll(l

183, Jalan Magazine, 10300, Pulau Pinang. Malaysia

] October 11 13. 2016

S
|
N

A=

-

Ju
e L

=
W EAZEIO0 M e (CEEERERFER > ¢ 74 S AT

e (=) L TR E &% 2RE

c (Z) 2AFeT A dBF 2§ Bk (FR4)

c () SEBREHFLH)FFLEF

e (r) axn% 23

e (I) M2y Hamg 2RELART EPR(T4)

s (2) ARV AP EEE (I AR SEAFARLIR §LE) (B
-(J)ﬁ%%%f%%&ié£W%ﬂ

e (M) BRITXMEHP

e (1) 8 5% 22 pI3TR B (R4

4t Asia-Pacific Intermnational
Food Safety Conference

7ih Asian Conference "&n
Food and Nutrition Safety
Advancing Food Safety in the ASEAN Community

St. Gilea We:rtbley Permn.gr Mak:ya(n

183, Jalan Magazine, 10300, Pulau Pinang. Malaysia

] October 11 13. 2016




EHREERH B AR LR
ER T ELsLF RFE R
AR T

&gAa%Tﬁp@ RIS
X DARRBERAEH o AT B IV RESR 2

o FaPEx -1 3 B~ i
o P g CkCH R ER T RPN
B ERF R T BEREEE ST ME T F HELR

Advc

St. Gilea chmbley J“enrutgr Mak:ya:n | ey L

183, Jalar azire NG, MMalay

4th Asia-Pacific International
Food Safety Conference

7th Asian Conference™&sn
F( slele| clr"nc‘l Nutrition Safety
ancing Food Safety in the ASEAN Community

13. 2016

GBI 9:00-16:50

16:50-20: 00
8:00-12:00
L (13:00-17:00
LA g
8 00-12:00
13;00—17:00
g g
8:00-13:00
s,
e S OR 2 00-20:00

LS kT LRSS EML

_ aRd

EERAEE %8 )L T s AR
\:"7“‘ E! I% j\U _{E’*riﬂ_ﬁﬁ ﬁ,—L‘fT

[ERIEE SO

IR ek €4 R FR

FAv X €A RFEE SRS
Eﬁﬁ R B R
(g Ao g b & P-id 5 BHw)
%4\:‘\ g I

S X 0B FRE RRAEEG
REIR o 2 AR B AR O A

(N R g B &P 5 BH)
S £ BFR
FREFE -~ 23 As

B3t € I s sy

BB I EHhEE SN
WH-E v 23 o7




- 13. 2016

» % St Giles Wembley4x &
| October 11

fnd

2
., Malayasic

rincng. Malaysia

&

2,

Food and Nutrition Safety

Advancing Food Safety in the ASEAN Community

.
oo
=1 )
O:
q]
00
ccl
G
Y o
.QC
oy C
i 0
O_S
mA
NY <
<

0
0
C
d
J
C
0
U
2
g
0
)
7
0
0
I8

7

LRSS R

&b 2

B

|

183, Jalan rMagazine, 10300, Pulc:

St. Gilea Wembley, Pe.

Ml ¢

i

o

Singapore

o
8
Pekan

a
BB

. Kuala Dungun

[ Taman Neﬁnra
= Kuala Tahan ¢

L
L

Kuala Lumpur

i
Dumai
o
1#ER

Taiping j‘

2
=
5

=
i
=

fik
Sidempuan

Pematang
Siantar

o
o BRENE

" Padang

i
po.: SN
kel
~ 4 ¥
h_\}.y_ﬂ.wm
ol e
R -
LR 7w
.m..p‘,._i..;m*w
//W y;m;/w\.
A
Eawag
AR

= R

bt
FWW,/:..AH
< e
eSS

S0 e

B el

] e
SRS R R
i@ﬁﬁ

_
»)IU mﬁ/ﬁ

HE o -BoiEarly
B KE .%rn&, N ,__iun.
B w Belgl&EE
e DR
S benelr iy
BAL B SRMIEC - sy
Bl o e o mipep o]
Py~ ) ooe
B W) Bl e
Pagd R Eafdas
oo 28 E -~ pefERE
s gl ) BE
ﬁ&hﬂ.w% e R R e
WEARE 4l - oo
R SEme | 4w
Firb = i ST
e Yt Be o sy
B - e hatt oy
A& ok 4 uféﬁ;%w ;-
g e

sl akEE E 2 B
ALES ) e B

bR, et g e

g -~/
e |

Qe B %m;@ﬁiﬁ
BEB) i Bew) 2 £

T AR k| 4 EmatBid

R ek
SRR e

" %_nr.%.n\/lu

T ) HLE e se 2 iy B

A -l bk
.»W—‘,u.nz/\: Lk.ﬁx ,.4.9431‘_,7 ﬁ

Noe” 2

Pacific Intermnational
ST

- Malagsia | o joper11-13. 2016

Inang. Malaysia

ty in the ASEAN Community

0
0
C
:
!
C
0
U
C
0
n
<

Asia

Safe

Food and Nutrition Safety

7
o

St. Gilea Wembley, Pe

0
0
C
d
J
C
0
U
2
g
0
)
7
0
0
I8

th

183, Jalan rMagazine, 10300, Pu

Advancing Foo



FaPEx B % 73 7 -1 5 B~ Fjiv

Usmg FaPEx kits for the demrmmnrlon of pzsﬂclde residues i

* QUECHERS method

I Add scvants B A sxiction 3 Vortexvgoesaly 4. Centrifupeten
e - - -
— L g,
' - n '
BoAddup % 7, orlen cetifuge . Add cleimep g, e gROEE S |
— - - | m” «ﬂ
ractiem kite) mathad %

Vegeraties er frite 3
Eabeet o i wge

long

{empires on Feb 1%

FoPfaiF st Festicide Bxtrac tian bite]

-1
I"lr 2
ra |

Faena -qo.w sample)

I

* Advantoge

[T

Validation of the extrestion kit
1 Wide spectrum of emgara- Extrct mare hen 400
E Bortad et lciancy. Within the same tims period- +485 mare

& s ity

B2~ E % P IRFIFEFHE e ! : | ..;m?_:_?-—g““;“'*'"“"‘”
FaPEx B 2 7% § 1-id 5P~ fiekEdR o0 2 I

4" Asia-Pacific International
Food Safety Conference

St. Gites Wembley, Penang, Malaysia

ber 11-13. 2014

=T
R0~ 10N
Wi
(03000 Oaeme & S :

'.:'y, Jost  Amnousssment of ‘et Pasier and Dot Ored

iy Eoitee ek
atuty Innwvvations & Fach

nologias

m Light i Dl
i Appleenel T s
EERT

. s
LB
F S




T

b3
I
\5;

-
4

Q>
a1
A}
- M
T
i

.#ﬁé\%&ﬁi"‘zﬁkﬁ ‘,,ﬂl/\’%‘_‘_'éﬁgr%:g& IR G AR A B s o] A AR A p %
;&WF>£%fJ£@%%@¢%£aijJﬂf’%ﬁflgﬁgiﬁgf
Gl e R MOUPE &5 55 7 g b i e I TR
R N SR NS S RS E R S N S
ﬁoyﬂ,ﬁ‘MHffﬁiJXE%Q R FI AL 2 ERT A s T
—%%%ﬂy’%%*%ﬁéﬁﬁﬁj%#f~@%£‘%$:ﬁ%2ﬂ‘%
aﬁiﬁr@ﬁ\%%&ﬁ%@%%f°ﬁﬁ¢? FETE B F F a4l
B AR RS B L s 4
cHEEAEEE 2 e T T LS P UF R FREL L FHIFF AL
A & T, éggiﬁgtbéﬁg_r%ff;:gi ; ﬁf‘)ﬂ;:j,@dz%%fﬁ%ir%ﬁfﬁﬁf b AR
REES DN %ig’ﬁ@ﬁavigg%awﬁﬁ%géﬁi%%ﬁ%’
LR i e TIe SR S LS AR Y L L
%é@&%»%Empfgg\&%fﬂﬁ&%éﬁiﬁﬁ’ﬁﬁﬁiiiﬁ %
yﬁﬁgﬁﬁﬁﬁwhﬁaJag%ﬂé%ﬁ%%“ﬂﬁ%%wﬁ*ﬁﬁiﬁﬁ°ﬁ?’
u*gw%&%%ﬁm@%%ﬁﬁ%ﬁ%ﬁ~%§%&%9%E@i%@%’ﬁ;
FEFA s 8 px 2fea Ty i o

4th Asia-Pacific International
Food Safety Conference

7th Asian Conference "sm
Food and Nutrition Safety

Advancing Food Safety in the ASEAMN Community
Si. Gilea Wembley. Penang, Malayasia

183, Jalan rMagazine, 10300, Pulau Pinang. Malaysia

I October 11

- 13. 2016

Roy Sparringa.., Halim Nababan.and

Rina Puspitasari.

1Agency for the Assessment and Application of Technology
(BPPT)

.National Agency for Drug and Food Control (BPOM)

ASEAN Strategic Action Plan for SME Development

(SAP SMED) 2016-2025*

Globally competitive and innovative MSMEs

ASEAN shall create (1) globally competitive, (2) resilient and innovative MSMEs; (3)
Seamlessly integrated to ASEAN community and, (4) Inclusive development in the region

4

[ strategicgons . B Steteicgons . BN Stretegicgoals
Promote productivity, Enhance market access Promote entrepreneurship and
technology, innovation and internalization human capital development
Strategic goal 2 q

Increase access to finance Enhance policy and regulatory environment

*ASEAN Secretariat (2015b)
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MSMFE Business involved in food supply chain
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Ratio of Aflatoxin B1 (%) intake from various
foods for average peanut consumption
consumers

—_ @ raw peanut
= —2.60
\ 28.10 @ ground peanut
\ |
510—_ \ !
7.40—. - == / o fried peanut
: mrice
O dried chilli

o Pisan Pongsapitch

Dviscera National Bureau of Agricultural
Dothers Commodity and Food Standards
(ACES),

Ministry of Agriculture and
Cooperatives, Thailand

14.70—
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10.10—" Aflatoxin B1 from various foods 27.40

65.7% of aflatoxin intake comes from peanuts
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Ratio of Aflatoxin B1 (%) intake from various
foods for high peanut (raw) consumption

consumers
m_lm"- Eraw peanut
70880-370— | | Broasted peanut

Ofried peanuts

mrice

O dried chili Pisan Pongsapitch
National Bureau of Agricultural

mothers :
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WELCOME TO AVA!

Safe food, healthy animals 2

and plants for Singapore 5& ‘ﬂ ;%‘
o4

y, PEISE
A ANIMALS
& PLANTS

A FARMS

wid FISHERIES
Latest News & Events Popular Services Most Read Legislation Ag r-i F 00 d & Vet e ri na ry
DecD1 2016 G/SPS/N/SGP/XX Addendum Licence to Import/Export/Transship
2016 Veterinary Conditions for the Animals/Birds/Eggs/Biologics Food Animals and Control of h H f S H
imporaton Reisns | | e | | Ot Authority of Singapore
P (Sale of Licensing (Import and
Phytosanitary Certificate Food Act) andRcTntrol) Tranship-
t
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Study on Dietary Exposure E:
of Sweeteners in Thai Consumers

Songsak Srianujata, R.Ph., Ph.D
Pharrunrat Tanaviyutpakdee, Ph.D
Chaniphan Butryee, Ph.D
Pacharee Munkong, M.S.

Institute of Nutrition, Mahidol University
Thailand Risk Assessment and Surveilance Center (TRAC)
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3-MCPD esters:
Current Knowledge and Status

Nuzul Amri Ibrahim
Muhamad Roddy Ramli
Raznim Arni Abdul Razak
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Malaysian Palm Oil Board
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SESSION 7:

FOOD SAFETY IN THE ASIA-PACIFIC
REGION

Prevalence & characterisation of antimicrobial-resistant
Salmonella serovars isolated from naturally contaminated
poultry & their processing environment(session7-2)

Li-Oon Chuah, Ahamed Kamal Shamila-Syuhada, Mohamad Suhaimi Ismail,
Teik Pei Tan, Farah Wahida Zainal Abidin and Gulam Rusul

In Malaysia, poultry are slaughtered and retailed in wet markets under
very poor hygienic conditions.




Penang Perlis Antibiotic resistance

+ 85 Salmonella isolates of the three

_ur predominant serovars

— 5. Albany (n=41),
— 5. Brancaster (n = 26)

| — 5. Corvallis (n = 18)
* Inthis study, the Salmonella isolates were
resistant to 2-9 out of 12 antibiotics tested.
* 67/85 (78.8%) Salmonella isolates were
multidrug resistant.

= 3. Corvallis m S. Albany

u S. Corvallis = S. Albany = S. Brancaster = S. Enteritidis
® S. Brancaster  ® S, Enteritidis = S. Weltevreden m S. Oyonnax
8 S, Typhimurium =S, Haifa m S. Kentucky m S. Chester

% of resistance Salmonella isolates

00 106 894 915 64 213 1000 936 191 766 936 915

S
B ; 0o 34 ¥56 ¥56 00 103 1000 931 0D B89F 34 915

5. Corvallis 00 38 1920 192 38 7.7 1000 269 77 952 115 346

E KRG E 77 A=

182 samples were obtained from 4 wet markets in Penang and 2 wet
markets and small processing plant in Perlis.

Small scale _
processing plant Sampling |==== Wet markets

ISO 6579:2002 conventional
culture-based method

||

Biochemical & antisera O & H

I

Serovar typing

||

Phenotypic antibiotic resistance

|

PFGE




Conclusion

M Their results highlight the need of
- strict hygiene and sanitation standards to
reduce incidence of Sa/monella,

- as well as judicious use of antibiotics in
poultry

M |solation of multiple antibiotic resistant Sa/monella
is a serious issue that needs immediate attention
since it can have bad implications on human health.

SESSION 5:

BIOMERIEUX SYMPOSIUM ON NEW
TRENDS AND EMERGING CHALLENGES IN
MICROBIOLOGICAL FOOD SAFETY




Advanced Technologies for Foodborne Pathogen Detection
Wenting Ju PhD/Merieux NutriSciences (China) Food Science Center
(Session5-4)

= [ImMe consuming

= Live culture = Labor intensive
available = Non-specific

= Inexpensive

Rapid and Novel Methods X

B Genetic based method
--Polymerase chain reaction (PCR)
--Loop-mediated isothermal amplification (LAMP)
--Real-time PCR

B Immunological based method
--Enzyme-linked immunosorbent assay (ELISA)
--Immunomagnetic separation

&

What Can We Expect for Future? =

» Multiplex PCR
= Breakthrough in the technology

= Lab on a chip

= Droplet digital PCR @Q
= Application 0f|wmle genome sequence |

= |dentification of new gene marker

= Improvement of sample processing and
ennchment RS e

FilmArray® multiplex PCR system g “ S

® Extracts and purifies all nucleic acids from the unprocessed
sample and performs a nested multiplex PCR

® During PCR I, the system performs a single, large volume,
multiplexed reaction G, -

® Individual, singleplex PCR Il reactions detect the products A, > 2
from the first-stage PCR. -




FilmArray® multiplex PCR system

n FDA, CE-IVD, and TGA certified multiplex PCR system for clinical

m Integrates sample preparation, amplification, detection and analysis

= Fast, easy and comprehensive testing

» May adapt to foodboren pathogens detection in the near future

Simple; Easy:
Only 2 minutes of Mo precise
hands-on time plpatting required

Run time of
aboutl 1 hour

o Replacing traditional microbiology with WGS

= [or Food Safety Reference Labs:

o Cost-efficient consolidation of multiple workflows: Identification —
serotyping — virulence profiling — antimicrobial resistance
characterization — subtyping




WGS in Public Health

The analytical tools must be
Simple
--Public health microbiologists are NOT bioinformaticians
--Standard desktop software
Comprehensive
--All characterization incl. analysis in one workflow
Working in a network of laboratories- STANDARDIZED
--Everybody analyze data the same way
--Free sharing and comparison of data between labs
--Robust QA/QC

Foodborne Pathogens Know
No Borders

0 A foodborne infection on one continent may have
its source on a different continent

O Intemational outbreaks are common

O Subtyping methods and analyses must be
standardized at the global level to ensure global
comparability of data

» Cutbreak investigations fast




SESSION 2:

APPLICATION OF WHOLE GENOME
SEQUENCING IN FOOD SAFETY
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Application of
Next Generation Sequencing(NGS)

Food / Environmental samples

!

Pure isolates

1. targeted sequencing of the
hypervariable regions of S5U
rENA gene
2. High-throughput sequencing
Salmonella spp.
Listeria monocytogenes

Vibrio parahaemolyticus
Vibrio cholerae
Shigella spp.

Regional Perspective on Use of Whole Genome

Sequencing for Food Safety

Lay Ching CHAI, PhD/Institute of Biological Sciences Faculty of Science
University of Malaya, Malaysia

@ Increasing trend in SEA, particularly in Malaysia food
safety and public health research

€ Limited application in governmental agencies and food
industry
NGS Application in SEA and Malay NGS Application in SEA and Malaysia

Myanmar (1%z)
S _ z o Cambaodia (2%)
1 =

Indonesia (4%)
Philippines (6%)
Vietnam (7%)

Thailand {21%)

Singapore (39%:)

Malaysia (20%)
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ASEAN | INTERNET JNZ3E

Results were obtained by analyzing test data between Mar 7, 2014 and Apr 5, 2014

rwrdunosiliasovtadsnaladou 2014
Kecepatan Internet ASEAN

Kelajuan internet ASEAN

Toc do Internet ASEAN

Challenges of Promoting NGS Application for
Food Safety in SEA and developing countries

2-4




Strategies

B Research funding

— Collaboration between academics and
food industry

M International collaboration and partnership
— Training of expertise
— funding
B User friendly bioinformatics system/platform
M Clear guidelines

2-4

SESSION 6:

International commission on
microbiological specifications for foods
(ICMSF) SESSION ON MICROBIOLOGICAL
CONSIDERATIONS IN FOOD SAFETY
MANAGEMENT




International Commission on Microbiological Specifications for Foods (ICMSF)

HOME ABOUTUS

254

@
> \\ International Commission on Microbiological

Specifications for Foods (ICMSF)

> Evaluating issues and making timely contributions
on newly emerging food safety concerns.

PURPOSE

Our primary goal is to provide timely, science-based guidance to government and
industry on appraising and controlling the microbiological safety of foods. The primary
objectives of ICMSF include:

1. Provide the scientific basis for microbiological criteria and to promote principles for
their establishment and application.

2. Overcome the difficulties caused by nations' varying microbiological standards and
analytical methods.

 National Level

Policy
— High level risk
management Legal
— Specific standards, Standards
criteria, guidelines
FSO-PO-MC

« Company Level

— Specific hazard
management

— General facility and
supply chain
management

6-1




Codex: Microbiological Risk
Management - Annex Il 2007

* Product criterion (PdC) Tradittorial Matrics
* Chemical and physical characteristics of a food
* Process criterion (PcC)
* Specific treatment for safety (e.g. 70°C 2 min)

* maximum frequency and/or concentration of a pathogen in a food at the time of
consumption that provides or contributes to the ALOP (e.g. <100cfu/g
L.monocytogenes at the end of shelf life )

* Performance Objective (PO)
- frequency and/or concentration of a microbiological hazard in a food at that

6-2

Dose Response

data
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Practical considerations on food safety objectives

|
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Example: FSO for Campylobacter
in Chicken meat

Calculate ‘FSO’
Where

M=100 g/person/serve - Irish food consumption data

$=106 million serves/year/million population - Irish food consumption data
ALOP = 848 cases/million population (slide 15)

) .33 - WHO/FAO Campylobacter RA dose response curve

nf=0.0035 - WHO/FAO Campylobacter RA dose response curve

6-2

Food-posion rates and outbreaks caculated
from Limit values of Listeria monocytogenes
in ready-to-eat foods in one city
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<0.04 108 0. 64 3.74 x10 ¥ 0
0.1 108 1.03 6.03 x10 12 0
1 108 2.03 6.03x10° " 0
10 108 3.03 6.03x10°1° 0
100 108 4.03 6.03 x10°° 0
1 000 108 5.03 6.03 x10 8 56
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SESSION 9:

FOOD SAFETY INNOVATIONS &
TECHNOLOGIES

FSO Equation

*The basic F50 equation for bacteria is:
H,-ZR+3I=FS0O

Application of FSO for management of
mycotoxins throughout food production chain

= For the study of mycotoxins the order of tarms is reversed
H,+31-3R=F50

CONTROL

Mycotoxin production in major crops as

influenced by growing, harvesting, storage CONTROL = Whers H, is the level (of mycotoxin) at the time of harvest -
and processing, with emphasis on the :::;{_#:’: the first time analyses are carried out
achievement of Food Safety Objectives CONTROL ¥l is the increase during drying and storage

%R is the reduction during processing




Advances in Non-Thermal Food
Processing Technologies

Dr. Roman Buckow. CSIRO. Australia
Pulsed Electric Field Processing

P\
* Ruptures cell membranes
Cromsrnd
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PEF inactivation microorganisms

Inactivation kinetics of 5. cerevisiae in apple Inactivation kinetics of L. rhamnosus in
juice during PEF processing at 30°C apple juice during PEF processing 30°C
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PEF microbial inactivation efficiency is highly dependent on:

(1) applied electrical field strength, treatment time, temperature
(2) type of targeted microorganism

(3) environmental factors (pH, water activity, etc)




Application of Blue Light-Emitting Diodes for

Food Preservation(session9-3)

Prof. Hyun-Gyun Yuk, National University of
Singapore, Singapore

Cooling fan
Heat sink
‘ 10'W 405 nm LED
4.5cm 3.5¢m
ABS housing
']
i 60 mm Petri dish gt

Cross sectional diagram of the LED illumination system

Bacterial inactivation in PBS by LED illumination

Exposure Time (h) Exposure Time (h)

0 15 3 45 & 75 0 15 3 45 6 75
Desa (o) BI7) [24) [232) [3p0 (428

Exposure Time (h) Exposure Time (h) Exposure Time (h)

Exposure Time (h)
0 15 3 45 & 75
0015 3 45 € 15 0 15 3 45 & 75

0 15 3 45 6 75

o A5 4.5 o D5 a5 08 i
g 5 . '
E -1.5 1.5 _lg A5 -1.5 . -1.5
4205 nm N
& Control :
25 2.5 25 25 -25
E. coli O157:HT S. sonnei S. Typhimurium B. cereus

L. monocytogenes S. aureus

Inactivation of the selected Gram-negative bacteria during the Inactivation of the selected Gram-positive bacteria during the
. A . o 2
illumination with 405 nm LED at 4°C (18 mW fcm?). illumination with 405 nm LED at 4°C.

Call mambrang

# Light sensitive compounds
(photosensitizers)

~ Absorh light at specific
wavelengths (400 — 420 nm)

[ “;‘":“":;_"‘ [ DNA Damage ]

/
T

Chemical structure of coproporphyrin |




Does 405 nm LED really work with real food matrix?

2 5. Agona 4 5. Newport
E
g 34 3
3
[ .
% 2 » 2 = "
s =&=Coniral =M=405nm ——Caontrol —#-406nm
1 T T T T T T T T

T
) 12 24 36 48 o 12 24 36 48
Exposure time(h) Exposure time (h)

5. Typhimurium Inactivation of

19 Salmonella spp. on
34
2 z "

0 12 24 38 48 0 12 24 306
EXposure time (h) EXposure time (n)

S. Saintpaul

the fresh-cut papaya
surface by 405 nm
LED at set

Log GF Ufem?

48 temperature of 4°C
(actual temp. 7.2°C).

NU

Quality changes of papaya during LED illumination

Color and texture changes in papaya by 405 nm LED illumination

Temperature Time Color difference  Firmness
(°c) (h) Sample (aE) (N)

10 0 Fresh 4.0+ 092

36 |Control 33.314.1° 17t0.1°

405nm 36.9 £ 897 1.8 +0.3°

4 0 Fresh 2.6 £0.3°

48 |Control 25.1%6.1° 1.2+0.4°

405nm 30.8 £8.2° 1.1 +0.30

Different letters within the same column at same storage temperature differ
significantly (n=6; P < 0.03).

5. Newport

e,

—&~Conlrol -E=405nm
24 30 3 p g 12

5. Agona

—8—Conirol —8-405nm
0 6 12 18
Expsoure time (h)

Log CFU/em?
w

18 24 30 36
Exposure time (h) Inactivation of

S. Saintpaul Salmonella spp. on

F-ilf‘:z 5 .
.

A 14
0 6 12 18 24 30 36 pn B 12 18 24 A0 56 o
Exposure time (h) Expasure tima (1) (actual temp. 13.2°C).

Quality changes of papaya during LED illumination EENUS

S. Typhimurium
the fresh-cut papaya
surface by 405 nm
LED at set

Log CFU/em?
w

" temperature of 10°C

Effect of 405 nm LED on antioxidant capacity and contents of ascorbic

acid, flavonoids, B-carotene, and lycopene in papaya

Time Antioxidant capacity  Flavonoids  Ascorbic acid  g_carotene Lycopene
[°c) (b}  Sample [mg /100 g) [mg f100g)  [mg/100 g} (mg/f100 g} mgf100
10 0 Fresh 39.08 * 5.97° 1.85 £ 0.30° 16,85 2.77° 029 £0.11% | 0.34 £ 0.22°
36  Control 36,95 + 4.75° 314 088" 17.20 £ 1.22° 036 £ 0.18° | 0.64 £ 0.09%
405 nm 34.63 + 3.96" 3362 053" 1623 £1.53° 030:0.13° | 0.75 £ 0.14°
4 0 Fresh 39,18 * 10.918 1.85 +0.30° | 18.00 £1.89% | 029 £0.11° | 0.34 £ 0.22°
48 Control 37.53 £ 14.180 1.85 + 0.08% | 14.62 £ 3.37%| 037 £0.19° | 0.52 £ 0.11%
405 nm 39.27 £10.05* 2.84 = 0,59 | 13.26 = 0.,77° | 0.38 £ 0.15% | 0.64 * 0.06"

Different letters within the same column at same storage temperature differ significantly [n=6; P < 0.05).
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