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. EIR/ME GRIBBRIIR Current Authenticity Issues

BRI BRHEVERN 2Bk LG Food fraud has been a global issue
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. ER/ME B {RIIR Current Authenticity Issues

UK Food Standards Agency Says 1/5 of
Meat It Tested Contained Mystery DNA

Contents lists available at ScienceDirect
NUMBER OF CONTAMINATED MEAT PRODUCTS FROM 145 SAMPLES
. CHEMISTRY
LTI TTT IR . Food Chemistry
000000000
000000000 00000000 ) )
2000000080 000000000 ELSEVIER journal homepage: www elsevier.com/locate/foodchem -
?0900000@
eeoc 00000
Analytical Methods
ﬂ H DNA barcoding and mini-barcoding in authenticating processed animal- )
derived food: A case study involving the Chinese market s
Lamb Beef Goat
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- 2018%F9H, RERMITHER (FSA) HEN—HREREER, PAFEEIPAFIFIDNASR RS A B AR RS FriseTh &5 PY 1
HiereesENRRAS Z— B8R, e TR, RMEIR23%0PF LIS REIREAR TSR,

* One in five of 665 tested samples “were partly or wholly « Approximately 23% of selected commercial samples

made up of unspecified meat.” were determined to be mislabeled.

https://www.bbc.co.uk/news/uk-45371852 Xing, Ran-Ran, et al. Food Chemistry (2019): 125653.
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Advanced technologies for food authenticity identification

RT-qPCR

ELISA
Digital PCR 2DE
Microarray MALDI-TOF
<
DNA barcoding ) Shotgun
NGS '( iTRAQ
5
e Q oé@ LC-MS
Biosensor 60 S 6CM5
7 NMR
HFDNARYHEMEE AR DNA-based methods fales = tonove o

BMEEEINT, FESEEEN, DNAFFIEERBREIE.
FEREFEFRSZREASRINABER.

* DNA is more stable, and is not affected by external factors.
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. DNASZEHiSHAR DNA barcoding

2003£F, MMEKXEIPPEZRPaul Hebert{fEDNAGZRZRIEM L, SEHALK S T LA MARRERAE)
FEEEsIN, BIXIBIRiEL T DNASER IS RIEEE.
In 2003, the Canadian zoologist Paul Hebert assumed DNA barcode.

S|

HHNRN -~ ESH

DNAZEH2ISDNA barcoding
DNARBEEENEREERARZIMY. mER. BERERR. S IEEBAYWSRERNDNARER.

Paul D. N. Hebert, et al., Proc. R. Soc. Lond. B, 2003, 270, 313-321.
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. DNAZEF B AR DNA barcoding

° EE%E%WWDNAEﬂ%BEﬂE—Hﬂ, {SDNAR ISR M
TR SN s PP RS
® The DNA sequence of each biological species is |00 DD AN T e
unique, giving the DNA barcode its material basis. 0 O OO O A
. WFRRMANEE, MSEETERSER S, Sy |
 The food authentication can be traced essentially to the geew ISR
identification of its biological composition. BT S LA BT R
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[ oo+ 43 EDNAKRZEE? Why DNA barcode ?
o HiffEE. FEMIHERIKENDNARIIER, B TRSFEINFINESEBRNERSEMH
HETEIRE.
® DNA is more stable, avoiding morphological identification that can lead to errors in

species identification due to external factors.
o nJLAEIZENERE, BNAKA TR,

® Databases can be created and become permanent information.

NA
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. DNASEZi8%83ERE DNA barcode databases
R R

GenBank www.ncbi.nlm.nih.gov/genbank/
BOLD http://www.boldsystems.org/index.php/IDS_OpenldEngine
BOMMD http://www.dnabarcode.net/bomm
UNITE http://unite.ut.ee/
RSSL (FDA) (http://www.accessdata.fda.gov/scripts/fdcc/?set=seafood_barcode_data
FISH-BOL www.fishbol.org
MarBOL www.marinebarcoding.org/)
international
BARCODE
OF LIFE : BOLDSYSTEMS
CONSORTIUM FOR THE BARCODE OF LIFE
NP~
) s\ BOLD
/ﬂl\l\
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MFEAR Sequencing technologies

«1st Generation = Sanger Sequencing
—700 bps — 1000 bps
—Low throughput
—High sequencing quality

«2"d Generation = Next Generation Sequencing
—~ 600 bps
—High throughput
—High sequencing quality

3" Generation = Single Molecule Sequencing
—~ 10K -1 M bps
—Medium throughput
—Acceptable sequencing quality

NGS also known as
SiEE N High throughput sequencing

HERENEE Ultra-deep sequencing

First generation sequencing (Sanger)

1 Genomic DNA — — — o —
2
2 Fragmented —l - ‘t —L -l— '//
DNA l
3 Cloning and amplification
4 Sequenicing ¥.6ACTAGATCCGAGCGTGA.S
S GAT .. — > cagar@.
cTGaTc@®..
..CTGATCT@...
5 Detection o
.CTGATCTA@...
.CTGATCTAGGCTCGCACT...
gei ti qf parallel)
1 Genomic DNA o — ———— e —
2 Fragmented DNA - o — l e — = ——
3 Adaptor ligation — - — — -———— o ——
4 Amplification
Native DNA nn o
| |
[ l
Lo L O hlm
A
5 Detect Cycle 1 cle Cycle 3 Cycle 4
e (7]
@ — 1] —
[ LK ]
3 GACTAGATCCGAGCGTGA .5
- ——
5 IGA

Third generauon sequencing
(Real-time, single molecule)

GA GCA
= m
— —

J Shendure et al. Nature 1-9 (2017)
doi:10.1038/nature24286 n IH..[L-I. re
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MEFEAMASIE Sequencing technologies application

AFKIEEFAR _ EEEABFHS
Human Genetics Research Metagenomics Research
EEEFERES AR RA
Forensic Genomics Microbial Genomics
MRS
Microbiota
SHERERAS
Complex Disease Ge}jrripc%?#cg RV ELER AR
Oncology Agri-genomics Research
KA EF
Applying agricultural genomics
HIEREE to improve the food supply
Reproductive Health
([ "2
FoeUF=RIAEI(NIPT) 1 B E

Drug Development

AREKED
3 Food Authenticity

¥4
¥ 4

FEMNERERZHRAKR




. DNAFRBERmEEMEE5IRRINA

Application of DNA barcoding in food authenticity identification

AA5EEIRA B RiFF RAYE FDNASAZ B AR

b JONES T JET

KB RPTPER P
& %pec:zl:?iae*sl,Il A 3 9;;§Es§uu

identification in . v .
meat products identification in

RRAEFHMER IMNRRBRiTEIBER BEEHER

Species identification Authentication of Species identification

in small berries and . in
spices ]UIces poisonous mushrooms

seafood
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. RN FZEHIApplications

BmPRIEDIRR S =53]

Animal Species Identification in Food Products
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Lophius litulon
Cynoscion jamaicensis
Megalobrama
amblycephala
Ctenopharyngodon idella
Ictalurus punctatus
Rhynchobatus cf
Oncorhynchus keta
Oncorhynchus keta
Zoarces gillii
Plectropomus leopardus
Siniperca knerii
Channa argus
Carassius gibelio
Xiphias gladius
Sillago sihama
Nemipterus japonicus
Dasyatis bennetti
Cyprinus carpio
Oreochromis
Merluccius capensis
Epinephelus awoara
Pollachius virens
Rhynchorhamphus georgii

Pangasianodon
hypophthalmus
Tenualosa ilisha
Oxyeleotris marmorata
Gadus chalcogrammus
Scomber japonicus
Menidia menidia
Oncorhynchus mykiss
Monopterus albus

DNA barcoding in authenticating animal-derived food

99%
93%
99%

98%
98%
97%
99%
99%
90%
99%
100%
96%
99%
97%
95%
99%
99%

ICS 07.080
A 40

HAE N B 36 R [ E SR b dE

GB/T 35918—2018

FE PR ERNERLBER
Sanger il FF i%

Identification of animal origin in animal products by DNA barcoding—
Sanger sequencing

2018-02-06 & 7

PEARINERRRRETRBRELR , o
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2018-09-01 X1
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AR

Workflow

Sample Preparation:

Lz DNA Extraction

Application of NGS for species
identification in meat and poultry

. i ' —— | I 480 bp
:;;;?.::i? A DNA metabarcoding A ," 4@7 —— 1N 230 bp Markers & Primers
& o — — .. 160 bp PCR
S FIFCHIEIER PCRY 12
!

= ; | =
| \: = High-throughput Sequencing
h xﬁﬂﬁlmﬁmgmu%—

— — i ||”||.|I| Data Analysis

mam WG RERGERS

YIS
|
BEERHRE SRR S Accredited Results
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. IFhEETE Species identification

PCRIEEEHER S5 IRMEGXET YIRS
PCR-amplified Barcode sequences Operational Taxonomic Species
gene fragments Units (OUT clusters)
— ‘.
o =
o |
*% ‘
O O W) —— -
I |
| I ' .
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Species ldentification of Commercial Food Products

NBXREFEHSTFE. EfiEm. KEHE, NAREERRIFERF RN HE2TITHEEE XM, 11
BIEWIAERERER R, BFF: & PSSR IPTHERRIHIR

R, WA, BF. BE. W, B, B, I, Listed one or several Twenty-seven commercial meat
WG, AFEL. L. BHIBRERSE Different animal species and poultry products, 11 fish
commercial animal origin food representing a products

variety of product types and species were obtained
from supermarket, local market, restaurants and
three online retail sources in China.

R mINE

Commercial
Food Products
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ﬂi%ﬁﬁ'ﬂﬁiﬂﬂéﬁ%Results of Commercial Products

Others
m Anser anser
Homo sapiens
0.75 A
m Equus caballus
m Bubalus bubalis
®m Bos mutus
m Thunnus tonggol

w Bos taurus

Relative Abundance
o
o

o
(¥}
o

m Gallus gallus

B Ovis aries

0 - ® Sus scrofa
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 P1 P2 P3 P4 Mix1 Mix2 Mix3 Mix4 Mix5 Mix6 Mix7

Sample Name

BREERAEMUKE EAIENS R E

Relative species composition in meat samples based on sequence read counts

s
o iR IREFI LR = ia
93 classification #flSample Species listed _ Species
YIRS B SIREHERF Correct labeled FEAmutton 2 sheep J
IRENFPIR, NFERAT 17 Mislabeled M4 4NiE 4 cattle Cattle, chicken x
B, X8, &, E B .
Frha S5 MIF, KNSR SIRER—E Mislabeled  Mix1 JE$E#E#EDog food Dark, chicken’ cattle, 5~ x
sheep, deer icken, cattle
ES = 3 M ¥2I%IPAroasted camel pqo. H EF
R EESIREITRNRATEE A Mislabeled M4 meat J&IE camel Cattle, chicken x

Xing, R.-R., et al. (2019). Application of next generation sequencing for species identification in meat and poultry products: A DNA metabarcoding approach. Food Control, 101, 173-179.
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. RN FZEHIApplications

B2 mthEsl

Species ldentification in Sea cucumber Products
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HRELEIESHH
Distribution of major commercial sea cucumbers

Cucumarialt/§& _ Foscali
v o

| Poli GRS T - &8
.7A Tobulosa kRIS TR,

California fish
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b "~ Floridana (B BiXig& ‘ y "
Maxcicana Higs ¢ ¥ y N
\.}M—EEE"E - Ry Greenfish &ig&
o o R Black teatfish §&E&
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H # - FEFH
W¥H wBEH LlE B3NS Actinopyga mauritiana (Quoy and
N Aspidochirotida  Holothuriidae Actinopyga Gaimard, 1833)
3 % s B4R NC# Actinopyga miliaris (Quoy and Gaimard,
=== d. 1833) %
HEZR 4 B H JE# Bohadschia argus (Jaeger, 1833)

Overview of sea cucumber Bohadschia  BEXEiJE5 Bohadschia marmorata Cheger, 1833 %

HBERE M % Holothuria atra (Jaeger, 1833)
Holothuria #J.# B Holothuria fuscogiiva (Cherbonnier, 1980)

o £HRNF17002MBS, BASHBSIERH. KRS Holothuria leucospilota (Brands, 1835)
® There are more than 1,700 species of sea aﬁgﬁﬁﬁ H;’"f":;r(f;;"; B
cucumbers around the world KERSR  WIKKHS Pearsonothuria gareffei (Semper, 1868)
o iERit, £HFNE0ZMIRAES. PETE Blracmadiuei
S2NN3E, 4%}, 148, Among these, about 60 BEH BB S9$ Stichopus chloronores (Brandt, 1835)
species of edible sea cucumbers are edible. Stichopodidse  Stichopus  JEMNB Stichopus variegatus (Semper, 1868)
i ] gi@b@msﬁw)lgﬂ
o STRBBIEEFOO%MATE, BE. B,
RSB, Almost 90% of the sea WESR W1ES Thelenata ananas (Jaeger, 1833) %
cucumbers harvested worldwide are supplied to L
China, Korea, Japan, Southeast Asia and other RHER  RLEMP Losichopus badiomotus (Scleaks, 1867)

Isostichopus W% §)B Isostichopus fuscus (Ludwig, 1875)

S MRS parastichopus californicus (Stimpson,
Parastichopus ~ 1B57)

Asian regions.

o HEZEHRARIESSIEZEMIA. China has been the XRBM TN Astichopus multifidus (Shuiter, 1910)
largest market for sea cucumbers. Astichopus
#AHRBR KB Australostichopus mollis (Hutton, 1872)
Australostichopus

#H¥A JiEH ) €3] KFi¥ B Cucumaria frondosa (Gunnerus, 1767)
Dectrlockiotide © =4 n )
BRB BH KB Athyonidium chilensis (Sempex, 1868)

Athyonidium
¥%H E#H iR ¥R Acaudina molpadioides (Semper, 1868)
Molpadiida Candinidae Acaudina
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FEHLROverview of sea cucumber

AANY 'I"TI"H iy W.\"‘.

‘..ll..? ‘,-b=l= ‘.-is

T | 123456
12 678 91 \ A
oot v oo
2 hkd

1k wi

FERNENERZHRR




SFEHLROverview of sea cucumber

Cucumeria Sand fish Foscali
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5215 IkSea Cucumber Market Status

* BRBSERZTEUTES. KKES. BRININESHRSIUNE, SEMFRNE—INEBD
ENF%RIEBSHIN TSI THm, SERTEs. XTE2. ExRATIRES
t BERE. BEORRK. B2k, BEIRH. BEAFRNITHR

‘ Most commercially available sea cucumbers are dry-processed, or highly-processed, such as powdered, solution-processed

8 BhE
FEBSHTHER

b
o

B R900g HARELPAIIAGEE

:ﬂs

BIRARERERNAL DL~
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. g2 517MIkSea Cucumber Market Status
BEHKES, FRRMESEFNERR, METEESHE

The price of edible sea cucumbers varies largely based on species

mandl, tmm W S s
ZEmislabeling substitution

« A—4IMIRESTRARE. & - (MEESRESES
EYIME—IRESTR. R &

BB SR B IRE

- REHEBEN=Z, P
B2, WRIFE

BREELER. BUBSRLBEERGE, AhIL. ENEEIHRIEEASIS
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EFDNAFRBEANRBESYMETHR

;iﬁilltb*i AN NGS
Workflow | ‘#R o

Sample Preparation

BT
— B L= DNA Extraction
’ e~y BT Iem——— 0 b _
r . ’{&. . Imm 150 p Markers & Primers
5
= " (.oo\ 3 el 150 bp PCR

| I AR ~658 bp

| High-throughput Sequencing
L

BAKIEE Eﬁﬂm M RESR
| |

. " Accredited Results
| tREBS = mrRRYItRL S |

|I Data Analysis




HISangerillFRiBS¥HhiEESpecies identification of sea
cucumbers based on Sanger sequencing

THEESHERIRSA St dentification results of commercial sea cucumber samples

B2 e DNARSBERER par WS Gunhetem DNARSI RS o

1 ~2 Holothuria mexioana (SEFSRISE) / 17 @BWS UBRB)  Apostichopus japonicas (f5RIZ) :

2 INERIZ Holothuria mexicana (BFEERES) / 18 J—— Stichopus horrons (KEHIE) )

° IS Holothuria grisea (/) ! 19 EBARE (FRE) Stichopus chloronotus (4%#1£) +

4 INBRIS Holothuria tubulosa (1£&I53/T) / ” e ) amosiohopus faponicas (5 _

5 RIS Holothuria poli (557#153JT) + N . P ————

6 KRIST Holothuria tubulosa (&I T) + = = £)

7 Kls Holothuria tubulosa (+753T) / 22 BERZ (ARIZ)  Apostichopus japonicas ({5RIZ) +

8 25 (B8 Holothuria forskali (/) - 23 PUigs ’Sostffzggl% %ﬁg;notus /

o EES (FED) / - 24 1eiEe (197Ee) Thelenota ananas (H57£2) +

10 ke Holothuria fsuga (/) L.
1M1 s (OEEEE)  Actinopyga agassizi (FIECIEETS) ] : Sl - "I
B BER | Cwemenaionos CREIE) LT cafpremen, 10BRERITESEIMET; CHIRESTR |
13 EBEFERE (fFRIZ)  Apostichopus japonicas ({FRIZ) + : - HE 8 ESIE 5 eI NNl =
14 WEFRRIS (1FRIZ) Apostichopus japonicas ({5&I£) + I ﬁ:ﬂ }EHEN/EJ%?EE;;—E*;;_}?%@ligﬁﬁﬂ?@?i?:q]jf :
15 EIZEREZ ((BRIE)  Apostichopus japonicas ({FRIZ) +

16 TFRE ((FR2) Apostichopus japonicas ({5RI£) +

iE RTIREEERSIRERMMER, - FRIMEEERESTERAN. " FRRENERLEANRER AT
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EFNGSRIBSIMERE
Species identification of sea cucumbers based on NGS
SSHRMESR

Sample information of 12 commercially processed sea cucumber products

[ H1 | T&85% Sea cucumber powder iITHRIZ (Apostichopus japonicus)
“ EERE Sea cucumber capsule 82 Sea cucumber

“ BEE Sea cucumber sugar 82 Sea cucumber

“ BER Sea cucumber porridge @2 Sea cucumber

“ 5 Sea cucumber sauce ®IZ (Apostichopus japonicus)
“ BEORK Sea cucumber oral solution BGERIZ (Apostichopus japonicus)
BEmEL Canned sea cucumber HEHRIZ (Apostichopus japonicus)
“ INEKRIZ TS Salted sea cucumber KR TE (Holothuria tubulosa)
“ /&L Sea cucumber ball 82 Sea cucumber

m ENEfERIE &L Frozen ready-to-eat sea cucumber %2%I5/T\& (Holothuria poli)
m S RSHE Sea cucumber cake #82Sea cucumber

m FIRER IR ES Flavored sea cucumber BaHHRINZTZ (Parastichopus californicus)

FERNENERZHRR




HIFNGSHiBSYMETE

Species identification of sea cucumbers based on NGS

1.00 1

0.75 4

0.50 4

PRI

0.25 4

0.00 -

RS R A RMERI R

Relative species abundance of commercial sea cucumber products

® Others (Efth)

® Holothuria tubulosa (K&I5N#E)

® Apostichopus japonicus ({72
Parastichopus californicus (HI/HFELEIZ)

m Cucumaria frondosa ( KFEF/MZ)
Holothuria poli (FHI% /&)
Holothuria mexicana (BFEITES)

B Holothuria leucospilota ( £ EEZ)

R ZERIN T ESH RIS AL E—FESk D
Most highly processed sea cucumber products were
identified to contain more than one sea cucumber

species.
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HINGSHiSSMEE

Species identification of sea cucumbers based on NGS

] FEaniid RS AR Fh vk sk YRy EaEeT
Sample Product Species listed Species identification Yes/No?

BEOMRR

JZ2A. | ' , . .
H6  Seacucumberoral  RIZA. japonicas H. tubulosa ,C. frondosa, A. japonicus, H. poli X

KRS, AFEENS, HRIZ. BRISN

solution
BEEk o EREES. KIS/, RS EE85
= JZA. il - - = ,
2l Canned sea cucumberﬂ/A japonicas H.mexicana, H. tubulosa, A. Japonicus, H. leucospilota
BERE p . .
: 1= L= Bigs 85
H2  Sea cucumber &2 Sea cucumber frmIZ, -.kﬂ%m‘ TEES, gﬁ_ﬂg : \
A. Japonicus, H. tubulosa, H. Leucospilota, H.mexicana
capsule
BEA, VPN SRS, KEaFRES, HRIZ, KIS
ik Sea cucumber ball i§&Sea cucumber H. poli, H. tubulosa, A. Japonicus, H. tubulosa v
He  EEKESME KRZme KRISSH. tubulosa
Salted sea cucumber H. tubulosa v
H10 BIRERIZNS% SRS TS H. poli SRS TS H. poli
Frozen ready-to-eat \

sea cucumber
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. R Applications

RAEFHIME

Species ldentification in Dietary Spices
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. Overview of Dietary Spices

Single Spices

o

Compound Spices

Example: Chinese five spice powder

» Chinese five spice is a traditional blend of ingredients balancing
five basic tastes; sweet, sour, salty, bitter and umami.

» The ingredients are complex and the formulation of commercially
available five spice powder varies among manufacturers.

» According to the survey, there are about 19 raw materials (star anise,
cinnamon, cumin).

FEMNERERZHRAKR




DNA barcodes selection and validation

Identification of Botanicals in Dietary based on 4 candidate DNA barcodes

ITS2 gene rbcL gene trnL (UAA) gene psbA-trnH gene
GeneBank database Chinese herbal GeneBank GeneBank database GeneBank database Chinese herbal
Species Name Latin name (similarity) medicine DNA database (similarity) (similarity) medicine DNA
barcoding system (similarity) barcoding system
(similarity) (similarity)
granule Amomum villosum A. villosum (100.0%) A. villosum (100.0%) M M (Amomum sp.) N N
2 strawberry Amomum tsao-ko A. tsao-ko (100.0 per cent) A. tsao-ko (100.0 per -- - _ _
cent)
3 cardamom (Elettaria Amomum krervanh A. compactum (100.0 per A. compactum (100.0 per M M A. compactum (99.9%) A. compactum (99.9%)
cardamomum) cent) cent) A. krervanh (99.5 per cent)
A. krervanh (99.2 per cent) A. krervanh (99.0 per
cent)
4 dried ginger Zingiber officinale Z. officinale (99.2%) Z. officinale (98.5 per M Z. officinale (100.0 per cent) Z. officinale (100.0 per cent) Z. officinale (100.0 per
cent) Roscoea bhutanica(99.2%) cent)
Roscoea tumjensis (99.1%)
5 lesser galangale Alpinia galanga M M A. galanga (99.8 per cent) A. galanga (99.7 per
(Kaempferia galanga) B B cent)
6 cyanide (loanword) Kaempferia galanga K. galanga (100.0%) K. galanga (100.0%) M M K. galanga. (99.3%) K. galanga. (99.3%)
7 cumin (Cuminum cyminum)  Cuminum cyminum C. cyminum (100.0%) C. cyminum (99.6%) M M C. cyminum (100.0%) N
8 fennel Foeniculum vulgare F. vulgare (100.0%) F. vulgare (100.0%) M M F. vulgare (99.6%) F. vulgare (100.0%)
9 coriander seeds Coriandrum sativum C. sativum (100.0%) C. sativum (100.0%) M C. sativum (98.6%) C. sativum (99.4%) N
10 Angelica dahurica (botany) Angelica dahurica A. dahurica (100.0 per cent) A. dahurica (100.0 per M M A. anomala (100.0 per cent) A. dahurica (100.0 per
cent) A. dahurica (98.8 per cent) cent)
1" cinnamon Cinnamomum cassia _ _ M (Cinnamomum - C. Cassia (100.0 per cent) C. Cassia (100.0 per
sp.) cent)
12 laurel leaf Laurus nobilis N N M M L. nobilis (98. 9%) L. nobilis (99.2%)
13 nutmeg (Myristicaceae) Myristica fragrans - - M M M. fragrans (99.1%) M. fragrans (100.0%)
14 green pepper Zanthoxylum Z. schinifolium (100.0%) Z. schinifolium (100.0%) M M (Zanthoxylum sp.) Z. schinifolium (100.0%) N
schinifolium
15 dried orange peel Citrus reticulata C. Reticulata (100.0 per cent) C. Reticulata (100.0 per M M (Citrus sp.) C. Reticulata (99.4 per cent) C. Reticulata (99.8 per
cent) C. aurantium (99.6%) cent)
C. aurantium (99.3%)
16 clove (Eugenia aromatica) Syzygium aromaticum S. aromaticum (100.0%) S. aromaticum (100.0%) - / - -
17 anise lllicium verum - - M (lllicium sp.) M I. verum (99.5 per cent) I. verum (99.7 per cent)
18 licorice Glycyrrhiza uralensis G. uralensis (100.0%) G. uralensis (100.0%) M (Glycyrrhiza sp.) M G. glabra (100.0 per cent) G. pallidiflora (100.0%)
MG. inflata (99.8%) G. uralensis (100.0%)
G. uralensis (99.8%)
19 white pepper Piper nigrum P. nigrum (99.2%) P. nigrum (99.3%) M (Piper sp.) M (Piper sp.) P. nigrum (100.0%) P. nigrum (100.0%)

98%, coverage = 98%) have been matched.

indicates no target band; "N" indicates that there is no sequence match in the database; "/" indicates that sequencing has failed; "M" indicates that five or more species (similarity =
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. Identification of Botanicals in Dietary Spices

12 common raw materials of Chinese five spice powder + 3 common
adulterants (in powder form) + commercial Chinese five spice

powder

® Preparation of known mixtures and DNA extraction

® Library preparation and high- throughput sequencing

Preparation protocol for mixed samples for next-generation sequencing.

Samplename

Authentic five

RF1

Sample composition and proportion

60 g groundnuts, 7 g cardamom, 12 g shanai, 12 g cloves, 7 g
cinnamon

F220 g star anise, 8 g cumin, 6 g tangerine peel, 5 g dried ginger, 43 g

Spice cinnamon, 18 g peppercorns.
powder RF352 g star anise, 10 g shanai, 4 g grits, 7 g licorice, 7 g cinnamon, 3 g
white pepper, 17 g dried ginger.

R1 RF1/wheat (99:1)
R2 RF1/wheat (90:10)

Adulterated R3 FR1/ wheat (80:20)

five spice R4 RF2/rice (99:1)
R5 RF2/rice (90:10)

powder R6 RF2/ rice (80:20)

R7 RF3/ maize (99:1)
R8 RF3/ maize (90:10)

R9

RF3 / maize (80:20)

N

FERNENERZHRR



SEFEYF
Cumin (Fennel)
Sichuan pepper
Coriander.

Licorice

Laurel leaf
Cinnamon

Surname Ginger
Dried orange peel
Pepper

Anise

Angelica dahurica
Granule

Strawberry

Cyanide (loanword)
Cumin

Dill

Chenopodium album
pepper
small

(geology)

quinoa

Foeniculum vulgare

Zanthoxylum bungeanum

Coriandrum sativum
Glycyrrhiza uralensis
Laurus nobilis
Cinnamomum cassia
Zingiber officinale
Citrus reticulata
Piper nigrum

Hicium verum
Angelica dahurica
Amomum villosum
Amomum tsao-ko
Kaempferia galanga
Cuminum cyminum
Anethum graveolens
Chenopodium album

Capsicum annuum

Chenopodium ficifolium

HRRmS

S1 S2 S3 S4 S5 S6 S7
ITS2 pSbA-trnH  1TS2 psbA-trnH  ITS2 psbA-trnH  ITS2 psbA-trnH  ITS2 psbA-trnH  1TS2 psbA-trnH  1TS2 psbA-trnH
+ (49.57) + (46.39) + (65.39) + (64.59) + (92.01) + (96.87) + (54.10) + (80.07) + (12.59) + (17.05) + (93.24) + (98.49) + (46.59) + (37.47) + (88.79) + (91.05)
+ (1.85) + + (27.40) + + (41.78) + (4.21) + (75.38) + (61.68) + (6.11) + + + +
+ (47.93) + (52.77) + (2.12) + (28.49) + (3.20) + (2.02) + (1.13) + (5.04) + (5.87) + + + (50.74) + (58.70) + + (1.77)
+ + + (6.65) + (10.83) + (6.92) +
. + (1.62) + (11.39) +
.
+ + + + + (1.95) + + + + +
2
Detection of foreign botanicals
» Other unlabeled dietary spices (coriander seeds, cumin, dill, pepper, etc.) Z:;

> Weeds

+ (1.83)
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Species identification in poisonous mushrooms
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. BS5EEHER Poisonous mushrooms

2000 _ 400
O SEHEERBEEEITTRRN—E A ERE, 1600 ]
ZRTFEFEIRE; 1000 Zgg

1 150

0 BEESERELLC0M, TERETIOR. 128, |

O ZEEEEJZQ"T'@ I:Fl %&%ﬁﬁ"]fg}gz_o ’ ZEE ESENC Reks HAzT 0

REAM — BEN
B SR RERFT

201 9FPEERE PSS EMPERERS D

. Number of Number of Deaths
Mushroom species L. . Deaths .
incidents patients Mortality
Russula 65 195 1 4.55%
(Amanirg _ e a7 20 9051%)
A h ) Chlorophyilum 58 142 0 0.00
24 “ X Orher mushroonts 22 115 0 0.00
| Entoloma 12 38 0 0.00%
! A Galerina 6 14 1 4.55%
S / ; Agaricus 6 15 0 0.00%
\ y { « Scleroderma 6 10 0 0.00%
- ﬂ ’ Lepiota 5 11 0 0.00%
3 Gymmnopilus 5 6 0 0.00%
Inocvbe 4 7 0 0.00%%
ol = Psilocvbe 4 17 0 0.00%
] P SHRE Lactarius 3 12 0 0.00%%
Omphalotus 3 19 0 0.00
Others 11 19 ]

BEHE AP SER Total 270 767
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Species identification of Amanita by DNA barcoding

DNASRZ 85 it S5tk

DNA barcode primer design and screening

Ibp 672bp
The Second Largest Subunit of RNA Polymerase II (RPB2) I

> 1

- R

3

RPB2-165F/365R

Internal Transcribed Spacer (ITS)

ITS-29F/278R ITS-332F/578R

1 bp 436 bp
P-tubulin

P-tubuiin-32F/211R

FERNENERZHRR
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CATOI2025 winRE Amanita flavipes

SLIOFEMER
FE8 arEEiis B nES oHE A BEEHE

1 THAMEATHIRNR CAIQ12001 FRIRR N Amanita sinocitring B
2 THAREHEEENR CAIQI2002 EEEREE N Amemita mellsiceps ’
3 FHABEETEEER CATQ12003 TERER Ameanita rubrovolvara ’
4 THERENHEENR CAIQI2004 BB ERE  Amonin cogiizong &
5 FROBEYIBAYR  CAIQI2005 BHHRER  Amanita cagjizong %
6 THARTHEAER CAIQL2006 HEHEEE  Amanita coojizong &
T TRAIBEETEEYR CATQ12007 RHREE Amemita kotohirasnsis =
8 THEMEATERER CAIQI2008 dind 3 Amanita oberwinklarana R’
9 FHABERHEENR CATQI2009 it 3. Amanita oberwinklarana ’®
10 FHABEETBEER CAIQL2010 B EEE  Amanit fuligmen B
1 FRAREMIRERE  CAIQL201I WIAEER  Amanita fuliginea i
12 HABEEABERER CAIQ12012 THAEEE  Amanit filigmea B
13 ESNERE FUERECE 3 CAIQ12013 HERER Amanita subglobosa 7
14 el R T R CAIQ12014 FEMEEEE  Amanita preudogemmata 7
15 THARERTHIRNR CATQ12015 HEEE R Amanita virgineoides ’
16 THAREHEEENR CAIQI2016 i d- by §C Amgmita virgineoides 7
17 FHABEETEEER CATQ12017 HITEE R Amanita necovoidea 3
13 FHABEHTBEER CAIQL2018 - gy Amanita sp. B
19 FHABEHISENR CATQ1201% g b 3 Amenita exitialis 7
20 FHABEHTBEER CAIQL2020 TiTRE Amanita rufaferruginea B
21 TRAIBESTEEER CATQI2021 el -t 3 Amemita seulpta =
2 THAMEATERER CAIQI2022 Rt § Amanita rimosa =
23 FHABERHEENR CATQ12023 HERER Amemita rimesa =’
2 FEARTHERER CAIQI2024  HRTBEEREE  dmanim orientifiba B’

2
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Species identification of Amanita by DNA barcoding

DNASASH 1EFR5IELISEER

= o . ITSEES
T | RIS | G AL NCEIERERESIENE s KEbp

1 CAIQ12001 #FHREEEHR Amanita sinocitrina + MN622709.1 290
2 CAIQ12002 /NStEIEEEH Amanita melleiceps + KF017939.1 290
3 CAIQ12003 LT4EHEEH Amanita rubrovolvata + JN943178.1 290
4 CAIQ12004 BREE=BHEERE  Amanita pseudoprinceps + NR_159588.1 290
5 CAIQ12005 EXEiNIEER Amanita caojizong + NR_159571.1 290
6 CAIQ12006 ZEHEEH Amanita yuaniana + MH508654.1 290
7 CAIQ12007 EKIEEH Amanita kotohiraensis + MH508414.1 290
8 CAIQ12008 ZRFHSEE Amanita rimosa + MNO061275.1 290
9 CAIQ12009 IECHEER Amanita oberwinklerana + MH508446.1 290
10 CAIQ12010 JR{ELHEEE  Amanita fuliginea + MN061271.1 290
11 CAIQ12011 JR{ELEEEE  Amanita fuliginea + FJ176717.1 290
12  CAIQ12012 I{ESHEEHE Amanita fuliginea + KU356799.1 290
13 CAIQ12013 BkEIEEH Amanita subglobosa + KF017947.1 290
14 CAIQ12014 RESZIEER Amanita pseudogemmata + MK239258.1 290
15 CAIQ12015 #EH IS E R Amanita virgineoides + KP004958.1 290
16 CAIQ12016 {EERIEER Amanita virgineoides + MG383668.1 290
17 CAIQ12017 #5P=3#8%E  Amanita necovoidea + MK279377.1 290
18 CAIQ12018 IZ=—HH Amanita minutisquama + NR_159582.1 290
19 CAIQ12019 ML EH Amanita exitialis + KC755037.1 290
20 CAIQ12020 +4THEEE Amanita rufoferruginea + KU497532.2 290
21 CAIQ12021 ZIEH8E = Amanita sculpta N 290
22 CAIQ12022 ZRHEEH Amanita rimosa + MNO061275.1 290
23 CAIQ12023 ZLH8ER Amanita rimosa + N061275.1 290
24 CAIQ12024 FRHE@EREEE  Amanita orientifulva + FJ441035.1 290
25 CAIQ12025 EHEisEE Amanita flavipes + MH508346.1 290
26 CAIQ12026 BRI HEER Amanita subpallidorosea + KP691679.1 290
27 CAIQ12027 ERE4TRESE Amanita subnallidornsea + KPRA1681 1 290
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Species identification of Amanita by DNA barcoding
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Converting web pages into QR code images

FFDNAFIIBIA S _4ERS AN
*E,n N 735/\1*25 %%%EFTEF
;@Jr“ 7§IJE’J1=.,U\1J6

The combination of DNA
barcoding and 2D code
technology provides a standard
2D DNA barcode for each
Amanita species, enabling
sequence informatization.

Amanita

melleiceps

FEMNERBERZHR
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Species identification of Amanita by DNA barcoding

HBEEH SaER G4

(3] =] Amania melieiceps
EiR4300 AER (Fungi
) ngg.;\ga

{ ) . EE C
W (Amanitaceae) . BSHEME (Amanita)

LSU: 907 bp

CCAGCTACTAGATGGTTCGATTAGTCTTTCGCCCCTATACCCAAATTCGACGATCGATTT
GCACGTCAGAATCGCTACGAGCCTCCACCAGAGTTTICCTCTGGCTTCACCCTATTICAG
GCATAGTTCACCATCTTTCGGGTCCTAACATACATGCTCTACCGCAGATCCTTTGCTAAA
AGCTCAGGTCCGGGCGTCGATGCTCCCCATGACAGGGATCTCAACCTTTCACTTTCATT
ATGCACTCGGGTTTGCCACCCAAACACTCGCAGGCATGTTAGACTCCTTIGGTCCGTGT
TTCAAGACGGGTCGATTAAAGCCATTATGCCAACATCCTCAGCATGAACGTGGTCGAAA
CGACCCGGCCTTGCGGCATGCTGCTTTCCTCAGTCCCAAACCACTGCATCTGACAAAG
AGCTATAACACACCCGAAGGTGCCACATTCCCTCTATCCTTCTCCAGCAGTCAAAACTG
ATGTTGGCCCATCAGATCAGGAAGTACACCCAGCAAAGAAAACTGAGTTGATCCCTGG
CCOGACACGACTGACTTTAAGCGTTTCCCTTTCAACAATTTCACATACTGTTTAACTCTCT
TTCCAAAGTTCTTTICATCTITCCCTCACGGTACTTGTTCGCTATCGGTCTCTCGCCAAT
ATTTAGCTTTAGATGGAGTTTACCACCCATTTAGAGCTGCATTCCCAAACAACTCGACTC
TTTGAGAGCACACCACAAATACACTGGCAGTCCATGTCAAAGACGGGATTCTCACCCTC
TGTGACGCTCCATTCCAGGAGACTTGTACATGGTCCAGCATGGGCAGCACTTCTCTAGA
TTACAACTCGGACAGCAAAACACTGCCACATTTTAAATTTGAGTTCTTCCCTCTTCACTC
GCAGTTACTAAGGGAACTCG

RPB2: TT5bp

GAACCCCCAGAGGACAAGCCTGTGGCCTTGTCAAGAATCTTGCACTGATGGCCTGTATA
TCGGTTGGATCGTATTCAGCCCCTGTAATCGAATTTCTGGAAGAATGGGGTTTGGAATC
CCTTGAAGAAAATGCTCATTCGACTGTTCCATGCACTAAAGTATTCGTTAATGGTGTGTG
GATGGGTGTCCATCGCBACCCTGCCAACTTGGTCAAGACCATAAAGAAACTTCGAAGA
AAAGATGATATCAGTCCAGAAGTATCTGTTGTCCGTGACATCCGAGAAAGAGAGCTACG
TTTGTACACGGACGCAGGTCGTGTTIGTCGCCCCTTGTTCATCGTAGAGAATCAACAGC
WGCr‘«CTr‘\CRGMGMGC»"\CGTTCGGTGGTTGr‘-,GTMTGGTTCCMCGF\TG:\GGGGGA
AGAGTTCAAATGGGAACACTTGGTGAAGGGAGGCGTTGTGGAGTTGCTTGATGCTGAA
GAGGAGGAAACTGTCATGATATCCATGACACCAGAAGATCTGGAAACTTCTCGGTTGCA
GCAGAGTGGTGTCGATCCGAACGCTAACGAGGGTGAATTTGATCCTGCGGCACGACTA
AAGGCAGGAGTTAACGCTCATACCTGGACGCATTGTGAAATTCATCCAAGTATGATACTC
GGTATATGCGCCAGTATAATTCCCTTCCCAGATCATAATCAGGTAAGTAATTACTCGCCAC
GTTGTATCCTCGTCCTTATTCTGTCACAGTCGCCTCGTAACACGTACCAGTCTGCAATG
GGTAAACA

(8.3)10-12 5(16)umx(6.

ITS: 687 bp

A LN’\G(‘WT\ LGT»\GCTC.N\(C‘IGLGF
GTAGCTGBTCCC ] TAGGO(
T"GYTTYTI’TTLA’TC!’CYCC CTTG: CTGCT
AAAGCTGTCTATGATTTTCTTCACATACAT m;mmmrmm

A CTCTTGGCTCTCGCATCGA

2
m

GCATGCCTGTIT

G Ih?(;(a[)ﬁbT(JT(Wfa
AAATTAGCTTTG AAA
TAATCTACACCAGG:
5C TTU»‘\/\TTTGTT'ChTru\CWG:’\L(TC‘vv\
ACTACCCGCTGAACT TAAGCATATCAATAA

GAAG
AGGTAGG

B-wbulin: 421 bp

GACGTGACACCCAGCACAATTAATAGACTCGCATATACGAACCTCAACGACGGTATCTG
AGACCTTGGGACTGGGCACGACGGAATACGTGCACATCATCCGGTCGGGATACTCCTC
TCGGATCTTGGAAATCAAGAGAGTACCCATACCAGCACCGGTACCACCACCAAGTGAAT
GCGTAATTTGGAAGCCCTGAAGACAGTCGGTTCCTTCAGCCTCCTTGCGTACAACGTC
AAGGACGGCATCAACGAGTTCGGCACCCTCAGTATAGTCTGTGATCAAAATAAGATAAG
CATGTTTGATCATCACAATATAATAATGATCAAGTCACGTCTAACACGTGGACACAAGAAT
AGCCAGTGCGGCGATCAGGAAAAAAAATCAACTCACGTCCTTTTGCCCAGTTGTTACC

ITS: 290 bp

ATTICGCTGCGTTCTTCATCGATGCGAGAGCCAAGAGATCCGTTGTTGAAAGTIGTATTT
ATTTTTTAAARATTACATTCTGTACAACAATTATTCATGTATGTGAAGAAAATCATAGACAGC
TTTGAGCAATGCCAGGCTGCCTACAAGCAGTGCACAAGTGGAGAGAATGAAAAAAAAC
AAACAAGGAAGAGACRGTGTGCACATGCCCCTAGGGGACCAGCTACAACCACTTCCCC
CCTGCCTGAGTTTTATTTCAATAATGATCCTTCCGCAGGTTCACCTACGGAA

E5%B0%8F%ES




BBl Food products traceability

ﬂi—ﬁlillﬁ?"q:ﬁ" “EEIEFEA" INESLRE R / RSB R \ / _ KERPC
“French-origin beef” “French-origin pork” Bird Nest Traceability System Big Data Center
Certified Traceability System

—_ - —51 iqi upervision of imported goods i

2019 EREEIFREOBKRSEE, ST ZEER BRI, INTA-8, BRBEN [ E°°'°”9'"f,::ﬂ‘;‘;};?e““‘e“‘] Eoingdao Free Trade Port Zone
FREFASEREN, RETNEOZEEEERNE me. '
e T
ERL, ;

. . m16mﬁ$ﬂm, ﬁ&mﬁﬁﬁmﬁm_ T ——————aaaase, . Tracing of Imported dairy
The 2nd China International Im_port EXpO_ (C"E) B4HEE, Traceable and safe agricultural:. (Traceability) - products in Chengdu
2019 has enabled the full chain traceablllty of products service for supply and Comprehensive
French-origin pork and beef URTE i marketing agencies Protection Zone

HFMRRENTERE, RIBHHEN .
i Imported bird nest traceability

@, WS, : :
o 3 y :  for imported wine and milk  : : and certification service
FERFATEE 5L AL o *assssssssssssssEsssEssaEssamssssmssEmnuEnnd

Lancement officiel du beeuf francais en Chine

! Fast customs clearance service :
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Thanks for your attention

- TREEE - Ranran Xing
- HERSIEISERZHRER - Chinese Academy of Inspection and Quarantine
- E8i%: 15600647809  Tel: 15600647809

HRFE: xingranrancaig@163.com E-mail: xingranrancaiq@163.com




