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The higher incidence of UTUG
Comsuption of herbs containing AAs
UTUC patients in Taiwan.
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Development of real-time PCR approach for rapid detection of Antrodia cinnamomea
in foods

Hsiu-Wei Tsuei, Yuan-Hsin Chang, Zih-Ling Jia, Che-Yang Lin, Hsu-Yang Lin,
Lih-Ching Chiueh, Daniel Yang-Chih Shih

Food and Drug Administration, Ministry of Health and Welfare, Executive Yuan,
Taiwan

Antrodia cinnamomea is a unique medicinal fungus in Taiwan. Many functional foods
claimed to contain Antrodia cinnamomea-derived ingredients. In order to avoid
fraudulent mislabeling, a reliable real-time PCR assay was developed for
differentiating Antrodia cinnamomea from other fungus species. Specific primers and
TagMan probe based on barcode marker internal transcribed spacers (ITS) of nuclear
ribosomal DNA were designed for detection of Antrodia cinnamomea in this study.
The specificity of the method was evaluated by testing Antrodia cinnamomea,
Antrodia salmonea, Antrodia malicola, medicinal fungus and medicinal plants. The
results showed only Antrodia cinnamomea obtained specific reaction and no
cross-reaction was observed with other species used in this study. Sensitivity tests
revealed this method was sensitive in detecting the low levels of target DNA (120
fg/uL). Furthermore, this specific method was applied to 33 commercial samples
comprising capsules, tea bags and drinks, and experimental data indicated the method
could successfully identify the Antrodia cinnamomea-derived ingredients. In
conclusion, the real-time PCR detection method developed herein was a rapid,
sensitive and applicable detection tool for accurate identification of Antrodia
cinnamomea ingredients in foods.

Key word: barcode, real-time PCR, Antrodia cinnamomea
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of Antrodia cinnamomea in Foods

Hsiu-Wei Tsue1, Yuan-Hsin Chang, Zih-Ling Jia, Che-Yang Lin, Hsu-Yang Lin, Lih-Ching Chiueh, Damsel Yang-Chih Shih
Food and Drug Admimistration, Mimistry of Health and Welfare, Executive Yuan, Tatwan

Abstract

[ ]

Table 2. List of fungus samples used in this study to verify the specificity of real-
time PCR

- ) F e ) ] Samples name Origin Specificity fest
Antrodia cinnamomea is a unique medicinal fungus in Taiwan. Many o T T
functional foods claimed to tain 4. 7 ived ingredient: Antrodia einnamamen BCRC 35398 -+
B : 5 s A : N Asrradia matfeolu BCRC 35452 =
In order to avoid fraudulent mislabeling, a reliable real-time PCR assay s e _
was developed for differentiating 4 cinnamomea from other fungus Plytocerdyceps minchukispera BCRC 31900 S
species. Specific primers and TagMan probe based on barcode marker 2:3;::::{::::;“", m::;i: _
internal transcribed spacers (ITS) of muclear ribosomal DNA were Cordyeaps militaris BCRC 32219 —
i : : i S Cardyceps opitiagtossoides BCRC 32230 -
designed for detection of 4 cinmamomean in this study. The specificity of s el =
the method was evaluated by testing 4. cinnamomea, A. salmonea, A. Cordyeeps brongniartii BCRC 33807 ==
: o Cpic Cardyeeps sphingum BCRC 33821 -
malicoln, medicinal fungus and medicinal plants. The results showed R el S5
only A. cinnamomea obtained specific reaction and no cross-reaction Cordyeeps myrmecophila BCRC 32726 =
= . . . . - PP Frecilomyces varioi BCRC 562 ==
was ohserved with other species uwsed im this study. Sensitivity tests ol e RS _
revealed this method was sensitive in detecting the low level of 0.5 pg Paccitomyees canadensis BCRC 33808 —
. . : E Paceitomyees javanicus BCRC 82511 -
DNA. Furthermore, this specific method was applied to 33 commercial asashe e e e _
samples comprising capsules, tea bags and drinks, and experi 1 Chitysasp BCRC 32371 =
e g Chrysasporion kﬂram'nop\hﬂum BCRC 35198 -
data indicated the method could successfully identify the A. Tolypoctadiion inflatim BCRC 37862 ==
cinnamomea-derived ingredients. In conclusion, the real-time PCR Tolypoctadium cyiindresporum BCRC 52866 ==
Talypoetadium tnfiat BCRC 33818 -
detection method developed herein was a rapid, sensitive and applicable G;ﬂ:::rm::;‘::::!w BCRC 35755 =
detection tool for accurate identification of 4. cinnamemen ingredients AT e LR =
in foods. += positive result; —: megative resalt
A B
" 3 —
E -
[ Methods ] H H AT
Z . / ,.,a-,".,f.“,m, n
;- 7/
[ Alignment of ITS sequence (NCBI) | [ con Frck L | \EF %
[ Desizn of specific primers mdprobe | | DNA. | C e
s 144
l ; T
£ -
[ Realtime PCR analysis ] £ - .
Figure 2. ificity (A). (B) and dard curve (10-fold serial dilutions,
ranged from 50 to 0.0005 ng DNA) (C) of the 4 cinmamemea-zpecific real-time PCR.
assay
[ Results ] Table 3. Market survey of 4 c derived ial d
Type of produects Ingredicnt labeling 4‘_':::";:1‘:;'
A cinmansomea i) -+
— - ¥ A cinmamones fraiting body (10) +
185 il YT G| Is2 [ s Capsnles (25°) Gy i 1 JHE
— e — — A cinmamones extract (£) ==
L5 L L WGEACTIAGE Divinks (33 A inromnen exXiract T
Figure 1. Positions of the primmer: and probes on nuclear ribozomal DNA S = = [ 5
(Specific primer/probe set: ACF'ACR/ACP; Universal primeriprobe set: UFURUF) | et st =
+ positive rasult.
* meamber of prodacts exassined.
30010 o o =
10£ 7 prodh i n
Table 1. Sequences of primers and probes nsed in this study ¢ modu ] el
Primer - A Amplicon
g Sequence -3 Target gene .
{Exihe (hpd [ Conclusion ]
ACF GGCITGGATTIGGAGCGTTA ITS2
ACH R AP CATTTRRC O MiEs The dere]opment of speﬂﬁc and smsu:ln :nal_\'uml m!&m‘k to rlzled the
ACP (FAMPTGACTATC ACACCGATAAGGTCAA 1182 145 of A I food
TCCACAAG(TARMEA) pmdutls iz a great challenze. Real-ime PCR mﬂh«l haz been widely used in
ur CTGAAACTTAAAGGAATTGACGGAAG 188 species identification in recent years. However, the applicability of the nethod
Uk ACAACGRCCATGOACCACT 188 158 p11lna1;|h depe'lndz:;:nie specificity of the primer and probe nsed.ul‘{:_l[un we
up (FAMETGGAGCCTGOGGCTTAATTTGACT 188 D T FCR amsay usiie Mebly dicific primes v Lol

CAACTABMEBA)

b P
related species to ensure consmmer rights.
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Kunming Declaration on the Promotion of DNA Barcoding and Biodiversity Science

Context

Recognition

Declaration

LT EHDNARHBMENS EU R SHEHES

October 31, 2013

Two large-scale collaborations, the Consortium for the Barcode of Life (CBOL) and the International
Barcode of Life project (iBOL), have created an international scientific community focused on the
development and application of short standardised sequences, known as DNA barcoding, to discriminate
the world's species.

These collaborations provided the initial organisational structure that built a community of practice
through: 1) the promotion of barcoding and biodiversity science; 2) delivery of international training in
barcoding and biodiversity research; 3) creation of an informatics platform for barcoding; 4) development
of standards; and 5) support for international collaboration, including bi-annual meetings.

Recognising the:

- Rapid expansion and diffusion of barcoding;

- Great potential for both scientific and social impacts of barcoding;

- Growth of the international community of practice;

- Need to sustain certain functions provided to date by CBOL and iBOL; and

- Requirement for best practices in governance for the barcoding community;

We Declare:

Barcoding is revolutionising how we study and document biodiversity. Advances in barcoding science, its
application, and its impacts on society would benefit from having an international coordinating
organisation that would promote:

1. Excellence in the science of barcoding of all domains of life;
2. Technological development to maximise the power and efficiency of barcoding techniques;
3. Development and adoption of barcoding applications to meet social challenges through a variety of
mechanisms including not-for-profit and commercial activities;
4, Development of a reference library and associated standards including:
a. Technical standards for barcoding (markers),
b. Interoperability standards (informatics),
c. Regulatory standards using barcoding;
5. Accessibility of barcoding data, technologies and publications, recognizing constraints on the use of
genetic resources in compliance with international and national laws on access and benefit sharing;
6. Engagement of other partners, including national governments, inter-governmental agencies, the
private sector, and non-governmental organisations;
7. Expansion of the global barcoding community and international cooperation with particular attention
to the developing world;
8. Development and delivery of training programmes to build global capacity, and integrate barcoding
into all levels and types of education.

An ad hoc governance committee will be formed and will include the originators' of the declaration and
representatives of the diversity of the barcoding community. The ad hoc committee will be tasked with
establishing the structure, governance and management of the proposed organisation within nine
months. A period of open consultation will follow for three months, followed by incorporation of
stakeholder views. The committee’s activities will lead to the formal launch of the organisation at the
2015 Sixth International Barcode of Life Conference.

This Declaration was agreed upon at the Fifth International Barcode of Life Conference in Kunming, China,
after a plenary discussion and consuytation, and was announced at the Conference on October 31, 2013.
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* Li De-Zhu, David Castle, Robert Hanner, le\ﬂnllingsworth
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