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Development and Opportunity of Food Safety Testing and
Certification in Hong Kong
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Development of six industries where
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\ Hong Kong Council for Testing and
d & Certification established in 2009
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Food testing is one of the four areas with
great market potential
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How does a university assist in the testing and

certification industry?
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KEHIFEE The Role of a University
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To provide scientific opinion to the Government
— E5H e Expert Committee
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To provide advise and research service to the industry

— EAM R ¥ Consultancy services
— EIEE 2 T {F General laboratory works
— FefiiiHEfEr Technical seminars
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To educate the public about food safety knowledge
— BESHEERS At &% FE School visits and community talks
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Connecting the Government and the industry
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YE " FEMERERBH | Fraudulent substitution?
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cucumber

BT Fl| 2 Differences?
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Same claimed name, category and grading
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Same geographic origin claimed




'ﬂgil::ll rﬁﬁ%ﬁ%J Fraudulent substitution ?

g &5 (Yoshihama Abalone) ?
6 G - =/ HKD 12000

| K Jifififs (Oma Abalone) ?
. 5T HKD 9000
BT EEE R ? Differences?
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Roche 454 GS FLX Titanium
sequencing System
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First Stage Development of Platform for Authentication of
Dried Seafood and Tonic Food Products
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DU —fCHIFF2 1l (next-generation sequencing

technology) > RAEE B SO B i

S DNAEECEEEE (multiple DNA markers dataset)
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( DNA Database )
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Funded by The Innovation and Technology Fund
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First Stage Development of Platform for Authentication of
Dried Seafood and Tonic Food Products
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Local University
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= Cooperating parties
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Local dried seafood retailers and wholesalers
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Local testing and certification organizations
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Funded by The Innovation and Technology Fund
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Targeted on 5 main dried seafood and tonic products
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DNARZSE (DNA markers)
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Dried Scallep

RESIE A Voucher species

*E%D,m Dried scallop and Bird nest
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AT EIZELE Progress

o DIEAEZ E157 Sampling as customer
o [EAFEMEEITET FIR ~ JHRHE ~ FriiZESeveral
locations (including Central, Sheung Wan, Yau Ma Tei,
Mongkok, N.T., etc.)
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Retailers, wholesalers (mcludmg old shops, chain stores,
individual shops)
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Over 270 samples were bought
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95% Successful DNA extraction

from samples for sequencing
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Special treatment needed for
dried sea cucumbers
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Washing and soaking needed for raw materials
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Dilution needed for DNA extracts
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Preliminary sequencing of some Abalone and Bird
nest samples
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BLAST result of DNA sequences
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BLAST result (highest match) Claimed S
SR Conclusion
co1 125 CytB CytB2 gory
99% 99% 97% 98% 96% | HAE (T | Haliotis discus
ABA5 S . o )
Haliotis discus hannai r i hannai
(o) (0) 0, (o) 0,
A 957% 2l Sk 2 Eughtﬁ'ra H A O3 | Haliotis discus
Haliotis discus hannai s T hannai
94% 99% 99% 100% 99%
. . z%ﬁﬁ . .
ABC4 | Haliotis Haliotis rubra H A K 488w | Haliotis rubra
madaka
NA 99% 85% 84% 94% N
ABE3 NA Haliotis | Haliotis Haliotis | Euhadra F7F %}%/L‘\é‘z Haliotis midae
midae rubra | diversicolor sp. il
99% 97% 99% 99% 99%
. .. | Haliotis s Haliotis
AR £
ALe Haliotis discus Haliotis tuberculata FREERE AT tuberculata
madaka hannai

™
@ Y A\ Research
s 08 ¥\ Centre




f i ABALONE
$1/L45 PHYLOGENETIC TREE

Genus: Haliotis (&HIZ )
AL aaa  10)ABAS_CytB (Haliotis discus hannai)
HAELRFE | ABB5_CytB (Haliotis discus hannai )
EEIN.E. ABG1_CytB (Haliotis tuberculata)
ERAERCECHE  ABCA CytB (Haliotis rubra)
% REERERIT ABE3_CytB (Haliotis diversicolor)

Haliotis discus hannai | Haliotis rubra Haliotis tuberculata



i = EDIBLE BIRD’S NEST
¥{L# PHYLOGENETIC TREE

K22 | BNA3 CO1 (Aerodramus fuciphagus)
(E#E3% |BNC1 COf
=2 | BND2 CO1

[ 28 | BNE5_CO1
fe=s |BNF1_CO1

——{BNG1 CO1 ELR=

BNH1 CO1 Z4REFHE
BNT3 CO1 ZRERFEHESE
100 BNYB2 CO1 #RFEAEE 4%

AN A

BNV2 CO1 FTEIEHE#HRE

Genus:. BNXB2_CO1 EIfE I
Aerodramlus BNU2 CO1 B
(& 44T E) . I-— BNXC3 CO1 AR e,
ElJES T
Z=RE mET §ENXA2 CO1 (Aerodramus maximus)
SEN:E%

Collocalia (E&445& )

Se—

0.0

BNL5_CO1 (Collocalia marginata)
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DNA markers
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Titanium System
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Large scale DNA sequencing is about to start
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Dried Seafood and Tonic Food Products DNA Databi rone [ Contact us

Welcome to dried seafood and tonic food products DNA database The Project

@ Abstract :
Aims
Because of its duty-free status, Hong Kong has been recognized as the largest regional entrepA’t for dried
Y 8 g 5 g ¥ P Database Structure
seafood and tonic food products. Since species of the products are identified by traders' own experiences, it

: : S IR ; Database Loader
is not easy for the consumers (sometimes even for the trade) to distinguish the premium products from

those with lesser value. However, the trade and the relevant authorities have difficulties in verifying the id Database Search
entity of these products for authentication, quality control and assurance. This project will develop a links

platform for DNA-based species authentication of common dried seafood and tonic food products in Hong

Kong. The platform will enable the trade to regularly monitor and verify the identity of their products and will Genetic Catalogue
also provide the authorities

Sea Cucumbers

-] AY
@ Objectives = iﬁ 1 Fish Maws
—

(1) To identify local dried seafood and tonic food products that can t Dried Scallops
methods

.
(2) To construct a multiple DNA markers dataset for those selecte Under construct'on Abalone

Bird Nests

pyrosequencing technology

(3) By using dried scallop and bird's nest products as prototype, to generate our own reference DNA e

sequence dataset based on voucher specimens and multiple DNA markers .
(4) To authenticate all selected products at species level by matc hing their DNA sequences with those Help&information
archived in authoritative databases (e.g. BOLD) and our own reference DNA sequence dataset

(5) To develop a category-based rapid kit that enables fast distinguishing the "genuine" products from the News

fakes for front-line quality control purposes Services

B _—r EILSTSTag eveVElopmentiofRlattormifor Authentication of Dried Seafood and Tonic
b A N Food Products

I i Centre
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Sample Catalogue
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Genetic Catalogue
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ll Abalone LI
Abalone
@ Abalone (from Spanish abulon) are small to very large-sized edible sea snails,
marine gastropod mollusks in the family Haliotidae and the genus Haliotis.

Common names for abalones also indude ear-shells, sea ears, as well as
muttonfish or muttonshells in Australia, ormer in Great Britain, pedemoen and
venus's-ears in South Africa and pZuain New Zealand

@ The shells of abalones have a low and open spiral structure, and are

characterized by several open respiratory pores in a row near the shell's outer
edge. The thick inner layer of the shell is composed of nacre or mother-of-pearl,
which in many species is highly iridescent, giving rise to a range of strong and
changeable colors, which make the shells attractive to humans as decorative
objects, and as a source of colorful mother-of-pear.

Read More | Comments

Copyright ©@kwanlab. Design by kwanlab.
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Dried Seafood and Tonic Food Products DNA Databi wome BESE I BLAST I Contact us I Help .
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AB'G '1 Read More

Sample Description:
Shop Category:
Sampling Date:

AB' E‘ 3 Read More

Sample Description:
Shop Category:
Sampling Date:

AB'C'4 Read More

Sample Description:

Shop Category:
Sampling Date:

AB' B' 5 Read More

Sample Description:

esearch
entre

gy

i ey
(EF ]
2011-04-06

FIdEELSZE (24-2688)
/Ty
2011-04-07

A #4488 (838)
(EF ]
2011-04-07

AAKREE G688, FHEY)

Shop Category: prah
Sampling Date: 2011-03-25
" EIrSTIStageivevelopmentof Ple

EZNEE

Sample Catalogue

The Project

Aims

Database Structure
Database Loader
Database Search

links

Genetic Catalogue

Sea Cucumbers
Fish Maws
Dried Scallops
Abalone

Bird Nests
Others

Help&information

for Authentication of Dried Seafood and Tonic
Food Products



N Sl == = ANDNAFSIE
= }EDNA ii%ﬁE Sample DNA sequence database

AB-A-5 The Project

i

Aims

Database Structure
Database Loader
Database Search

links

Genetic Catalogue

Sea Cucumbers

Fish Maws
==0
34 )
Sample Description: EEE?F = anl ( Dried Scallops
. Abal
Shop Category: T Abaione
Sampling Date: 2011-03-25 Bird Nests
Print .=l PDF 7L || Excel .||/ CSV = || Copy 2 Others
ene Help&information
Species e Description Images ikipedia
ABA5 125  Abalone ABA5_12S Wiki blows
ABA5 165  Abalone 165 ABA5_16S img Wiki Services
Members List
ABA5 CO1 Abalone CO1 ABA5_CO1 img Wiki
FAQ
ABA5 CytB Abalone CytB ABA5_CytB img Wiki e
ABA5 CytB2 Abalone CytB2  ABA5_CytB2 img Wiki About us

e FirStiStageibevelopmentofPlatform forrAuthentication of Dried Seafood and Tonic
b NN Food Products
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/ELH}E DNAZ QTJ?\ EH DNA sequence search

Print || PDF L || Excel = ||| cSV "= ||| Copy .'1

Search Show [ 10 [] entries Search: ‘
e ] e S e
NC 003177 Stephanolepis 16S,COl,Cyt Stephanolepis cirrhifer
* Common Name: (example) cirrhifer B mitochondri.. iy Wil
Organism: ' Tetraodon NC 004299 Takifugu rubripes ;6S'c°"cyt ::klfugu Rbripes. mitochiandeien, Wiki
Gene Symbol: ¥16S Micol [CcytB NC 004416 Sufflamen fraenatum 165,000 00t Sl.!fﬂamen fraenatum img Wiki
B mitochondrion, ...
Patibiasas ]Reference SequenceE| NC 007176 T'etrac?d.or.a 165,COI,Cyt Te.traodon Wgrovmdu i Wiki
nigroviridis B mitochondrio...
Genome: | Mitochondrial E] NC 007887 Ranzania laevis ;6S’COI’ fet :"n‘z:nia Vi tachondeiin, img Wiki
; 16S,COl,Cyt Triodon macropterus ; s
NC 009859 Triod t il Wik
TR g mitochondrion, ... . -
.~ Macrorhamphosodes  165S,COl,Cyt Macrorhamphosodes uradoi e
5 ki
NC 009360 uradoi B mitochondr... e —
NC 009861 Triacanthodes 16S,COI,Cyt Tr_lacanthoc!es anomalus i Wiki
anomalus B mitochondrio...
, et . 16S,COl,Cyt Trixiphichthys weberi .
Trixiphichth be! St Wiki
NC 009862 Trixiphichthys weberi B mitochondrion... i :
Triacanthus 16S5,C0I,Cyt Triacanthus biaculeatus : s
NC 003863 biaculeatus B mitochondri. .. - Wiki

Showing 1 to 10 of 101 entries

Previous

Food Products
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DNA sequence comparison
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Dried Seafood and Tonic Food Products DNA Datab Contact us

BlaSt The Project

Aims

Database Structure
o Choose program to use and database to search: (example)

Database Loader
Program: blastn E} Database: Database1 E] Database Search
e Enter sequence below in FASTA format: links
SXXXXX - ;
ATGGCAAGCCTCCGAAARACTCACCCGCTACTAARAATCGCTARCGACGCACTAGTTGACCTCCCCA [ Genetic Catalogue
ICCCCCTCTARTATCTCTGCATGATGARACTTTGGCTCACTACTTGGCCTITGCCTTATITCTCARAT 'E
(CCTTACAGGACTATTCCTCGCAATGCACTACACCCTCAGTAGCCCACATTTGCCGAGATGTCAACTT |
ICGGTTGACTCATCCGGAACCTCCACGCARACGGGGCCTCTITCTICTTTATTTACTACGGCTCTTAC — Sea Cucumbers
CTATACAAAGAAACATGARACATCGGAGTAGTACTACTACTTCTAGTTATGATGACCGCCTTICGTTIG Fish Maws
GCAGATGTCTITTCTGAGGAGCTACCGTCATTACTAACCTICTATCCGCAGTCCCATATGTCGGRACT ~ ey
ACTCTCGTTGAATGAATCCTCACCCGATTCTTCGCATTCCACTTCCTATTCCCATTCGTCATCGCAG Dried Scallops

Or load it from disk: | Choose File | No file chosen Abalone
Bird Nests
Others
Clear sequence | | Blast | | Show Advance options Help&information
News

ol i HIFSTISTag ENDEVEIopmentiofRlatformior-Authentication of Dried Seafood and Tonic
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B AaE BT ETE] HOKLAS

HOKLAS Supplementary Criteria No. 43
“Food” test category — Species Identification by DNA
Sequencing for Authentication Purpose

Chapter 8 — Measurement Traceability
O If certified reference materials not available,

- Homology matching from reference DNA sequences in
public sequence database (e.g. GenBank or RefSeq)

—> Verify by either
a) Independently submitted sequence by two different
groups of researchers and the homology is 100%
b) Submitted by a recognized laboratory, which has
published significant work on the target
species/varieties




Thank You

Prof. Kwan Hoi Shan
E-mail: hskwan@eservices.cuhk.edu.hk
Tel: 2609 6285 Fax: 2696 1146

Food Research Centre

Tel: (852) 2609 6273

Fax: (852) 2696 1146

Dr. Cheung, William E-mail: william.m.w.cheung@gmail.com
Dr. Mak, Cheryl E-mail: makszepui@cuhk.edu.hk

Address

Rm EGO6, Science Centre East Block, Food Research Centre, The
Chinese University of Hong Kong, Shatin, N.T., Hong Kong
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Multiple DNA markers

database of 5 common dried
seafood and tonic products
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A DNA database for

authentication of 5 comm
dried seafood and tonic
products
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Fast kit for authentication of 5 common dried seafood and
tonic products
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