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Abstract

The Malayan box turtle (Cuora amboinensis) (MBT) is a vulnerable and protected species widely used
in exotic foods and traditional medicines. Currently available polymerase chain reaction (PCR) assays
to identify MBT lack automation and involve long targets which break down in processed or denatured
tissue. This SYBR Green duplex real-time PCR assay has addressed this research gap for the first time
through the combination of 120- and 141-bp targets from MBT and eukaryotes for the quantitative
detection of MBT DNA in food chain and herbal medicinal preparations. This authentication ensures
better security through automation, internal control and short targets that were stable under the
processing treatments of foods and medicines. A melting curve clearly demonstrated two peaks at
74.63 +/- 0.22 and 78.40 +/- 0.31 degrees C for the MBT and eukaryotic products, respectively, under
pure, admixed and commercial food matrices. Analysis of 125 reference samples reflected a target
recovery of 93.25-153.00%, PCR efficiency of 99-100% and limit of detection of 0.001% under various
matrices. The quantification limits were 0.00001, 0.00170 +/- 0.00012, 0.00228 +/- 0.00029, 0.00198 +/-
0.00036 and 0.00191 +/- 0.00043 ng DNA for the pure meat, binary mixtures, meatball, burger and
frankfurter products, respectively. The assay was used to screen 100 commercial samples of traditional
Chinese herbal jelly powder from eight different brands; 22% of them were found to be MBT-positive
(5.37 +/- 0.50-7.00 +/- 0.34% w/w), which was reflected through the Ct values (26.37 +/- 0.32-28.90 +/-
0.42) and melting curves (74.63-78.65 +/- 0.22 degrees C) of the amplified MBT target (120 bp),
confirming the speculation that MBT materials are widely used in Chinese herbal desserts, exotic
dishes consumed with the hope of prolonging life and youth.

Keywords

Author Keywords: Malayan box turtle; SYBR Green real-time PCR; limits of detection and
quantification; protected species; herbal jelly powder

KeyWords Plus: POLYMERASE-CHAIN-REACTION; DEER CAPREOLUS-CAPREOLUS;
CYTOCHROME-B GENE; MEAT-PRODUCTS; SPECIES IDENTIFICATION; POTENTIAL FRAUD;
SUITABLE METHOD; FALLOW-DEER; FOOD-CHAIN; RED-DEER

Author Information
Reprint Address: Ali, ME (reprint author)

+ Univ Malaya, Nanotechnol & Catalysis Res Ctr NANOCAT, Kuala Lumpur, Malaysia.

Citation Network

1 Times Cited
65 Cited References
View Related Records

.‘ Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts

1 in All Databases

1 in Web of Science Core Collection
1in BIOSIS Citation Index

0 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count

Last 180 Days: 8
Since 2013: 18

Learn more

Most Recent Citation

Hossain, M. A. Motalib. Quantitative

Tetraplex Real-Time Polymerase Chain

Reaction Assay with TagMan Probes
Discriminates Cattle, Buffalo, and
Porcine Materials in Food Chain .
JOURNAL OF AGRICULTURAL AND
FOOD CHEMISTRY, MAY 17 2017.

View All

This record is from:
Web of Science Core Collection
- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality

of the data in this record, please
suggest a correction.

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=Q2Qp71I5BTKdsQGQ9SZ&page=1&doc=1

12


http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&author_name=Asing,&dais_id=4285160&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&author_name=Ali,%20ME&dais_id=1000883519&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&author_name=Abd%20Hamid,%20SB&dais_id=187955&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&author_name=Hossain,%20M&dais_id=7335977&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&author_name=Ahamad,%20MNU&dais_id=1028675&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&author_name=Hossain,%20SMA&dais_id=15504216&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&author_name=Naquiah,%20N&dais_id=58546580&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&author_name=Zaidul,%20ISM&dais_id=92343740&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=Malayan+box+turtle&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=SYBR+Green+real-time+PCR&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=limits+of+detection+and+quantification&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=protected+species&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=herbal+jelly+powder&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=POLYMERASE-CHAIN-REACTION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=DEER+CAPREOLUS-CAPREOLUS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=CYTOCHROME-B+GENE&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=MEAT-PRODUCTS&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=SPECIES+IDENTIFICATION&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=POTENTIAL+FRAUD&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=SUITABLE+METHOD&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=FALLOW-DEER&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=FOOD-CHAIN&uncondQuotes=true
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&field=TS&value=RED-DEER&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&REFID=518997063&SID=Q2Qp71I5BTKdsQGQ9SZ&search_mode=CitingArticles&parentProduct=WOS&parentQid=8&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage
http://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d8%26log_event%3dyes%26product%3dWOS%26SID%3dQ2Qp71I5BTKdsQGQ9SZ%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000387483100003&search_mode=CitedRefList&SID=Q2Qp71I5BTKdsQGQ9SZ&parentProduct=WOS&parentQid=8&parentDoc=1&recid=WOS:000387483100003&PREC_REFCOUNT=65&fromRightPanel=true
http://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d8%26log_event%3dyes%26product%3dWOS%26SID%3dQ2Qp71I5BTKdsQGQ9SZ%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000387483100003&parentProduct=WOS&parentQid=8&search_mode=RelatedRecords&SID=Q2Qp71I5BTKdsQGQ9SZ&parentDoc=1
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&component=pct&forwardTo=None&qid=8&doc=1&colName=WOS&num_cited=1');
http://apps.webofknowledge.com/CitingArticles.do?REFID=518997063&SID=Q2Qp71I5BTKdsQGQ9SZ&search_mode=CitingArticles&parentProduct=WOS&parentQid=8&parentDoc=1&product=UA&betterCount=1&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
http://apps.webofknowledge.com/CitingArticles.do?REFID=518997063&SID=Q2Qp71I5BTKdsQGQ9SZ&search_mode=CitingArticles&parentProduct=WOS&parentQid=8&parentDoc=1&product=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=WOS
javascript:;
http://apps.webofknowledge.com/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d8%26log_event%3dyes%26product%3dWOS%26SID%3dQ2Qp71I5BTKdsQGQ9SZ%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&qid=9&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=1&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D9%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DQ2Qp71I5BTKdsQGQ9SZ%26colName%3DWOS%26recordID%3DWOS%3A000401782300022%26doc%3D1
http://apps.webofknowledge.com/InterService.do?product=UA&toPID=UA&action=AllCitationService&isLinks=yes&highlighted_tab=UA&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d8%26log_event%3dyes%26product%3dWOS%26SID%3dQ2Qp71I5BTKdsQGQ9SZ%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=518997063&SID=Q2Qp71I5BTKdsQGQ9SZ&search_mode=CitingArticles&parentProduct=WOS&parentQid=8&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=1
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0);
javascript:;
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&search_mode=CombineSearches
http://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=Q2Qp71I5BTKdsQGQ9SZ&search_mode=GeneralSearch
http://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=Q2Qp71I5BTKdsQGQ9SZ&page=

10/12/2017 Web of Science [v.5.25.1] - Web of Science Core Collection Full Record
Addresses:
+ [1]Univ Malaya, Nanotechnol & Catalysis Res Ctr NANOCAT, Kuala Lumpur, Malaysia
+ [2]Univ Malaya, Ctr Res Biotechnol Agr CEBAR, Kuala Lumpur, Malaysia

+ [ 3] IntIslamic Univ, Dept Pharmaceut Technol, Fac Pharm, Kuantan, Malaysia

E-mail Addresses: eaqubali@um.edu.my

Funding
Funding Agency Grant Number

University of Malaya GCO001A-14SBS

View funding text

Publisher
TAYLOR & FRANCIS LTD, 2-4 PARK SQUARE, MILTON PARK, ABINGDON OR14 4RN, OXON,
ENGLAND

Categories / Classification
Research Areas: Chemistry; Food Science & Technology; Toxicology

Web of Science Categories: Chemistry, Applied; Food Science & Technology; Toxicology

Document Information

Document Type: Article

Language: English

Accession Number: W0S:000387483100003
PubMed ID: 27643977

ISSN: 1944-0049

elSSN: 1944-0057

Journal Information

Impact Factor: Journal Citation Reports

Other Information
IDS Number: EB6HQ
Cited References in Web of Science Core Collection: 65

Times Cited in Web of Science Core Collection: 1

1 of 1

© 2017 CLARIVATE ANALYTICS TERMS OF USE PRIVACY POLICY FEEDBACK

http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=8&SID=Q2Qp7115BTKdsQGQ9SZ&page=1&doc=1  2/2


javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
mailto:eaqubali@um.edu.my
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=Q2Qp71I5BTKdsQGQ9SZ&colName=WOS&parentProduct=WOS&parentQid=8&parentDoc=1&recid=WOS:000387483100003&UT=WOS:000387483100003
http://apps.webofknowledge.com/CitingArticles.do?product=WOS&search_mode=CitingArticles&SID=Q2Qp71I5BTKdsQGQ9SZ&parentProduct=WOS&parentQid=8&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=1&REFID=518997063&alldbColName=WOS&colName=WOS
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

