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Abstract

The bioactivity guided fractionation of Tetracera indica leaves crude ethanolic extract has afforded the isolation and

characterization of six compounds including a new natural product viz., 5,7-dihydroxyflavone-O-8-sulphate (1) and five

known flavonoids (2-6). The structures of the compounds were elucidated using 1D and 2D NMR and HRESIMS spectroscopic

analyses. All the isolated compounds were evaluated for their in vitro inhibitory activity against alpha-glucosidase.

Compound 1, 5 and 6 showed strong alpha-glucosidase inhibitory activity, 3 and 4 displayed weak activity while compound

2 was inactive. The interactions of the active compounds with alpha-glucosidase were further investigated using molecular

docking to confirm their antidiabetic potential.  

 

[GRAPHICS]

Keywords

Author Keywords: Tetracera indica; dilleniaceae; sulphated flavonoid; alpha-glucosidase inhibitory activity; docking

Author Information

Reprint Address: Ahmed, QU (reprint author)

Int Islamic Univ Malaysia, Dept Pharmaceut Chem, Kulliyyah Pharm, Kuantan, Malaysia.

Addresses:

[ 1 ] Int Islamic Univ Malaysia, Dept Pharmaceut Chem, Kulliyyah Pharm, Kuantan, Malaysia

[ 2 ] Univ Kebangsaan Malaysia, Sch Chem Sci & Food Technol, Fac Sci & Technol, Bandar Baru Bangi, Malaysia

       [ 3 ] Univ Teknol MARA, Fac Pharm, Bandar Puncak Alam, Malaysia

E-mail Addresses: quahmed@iium.edu.my

Funding

Funding Agency Grant Number

Ministry of Higher Education, Malaysia  FRGS 13-089-0330 

Research Management Center, IIUM  RIGS 16-294-0458 

View funding text    

Publisher

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

Journal Information

Impact Factor: Journal Citation Reports

Categories / Classification

Research Areas: Chemistry; Pharmacology & Pharmacy

Citation Network

In Web of Science Core Collection

2
Times Cited

Create Citation Alert

All Times Cited Counts

3 in All Databases

See more counts

16 

Cited References

View Related Records

Most recently cited by:

Roheem, Fatimah Opeyemi; Soad, Siti

Zaiton Mat; Ahmed, Qamar Uddin; et al.

Evaluation of the Enzyme Inhibitory and

Antioxidant Activities of Entada spiralis

Stem Bark and Isolation of the Active

Constituents.

MOLECULES (2019)

Ahmed, Qamar Uddin; Sarian, Murni

Nazira; So'ad, Siti Zaiton Mat; et al.

Methylation and Acetylation Enhanced the

Antidiabetic Activity of Some Selected

Flavonoids: In Vitro, Molecular Modelling

and Structure Activity Relationship-Based

Study.

BIOMOLECULES (2018)

View All

Use in Web of Science

Web of Science Usage Count

1 4 

Last 180 Days Since 2013

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

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Look Up Full Text Add to Marked ListFull Text Options  Export...

 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=E4LAJjpHn6z5nkoWjZ6
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&author_name=Alhassan,%20AM&dais_id=4496416&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000462306100001-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&author_name=Ahmed,%20QU&dais_id=1898667&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000462306100001-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&author_name=Latip,%20J&dais_id=677182&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000462306100001-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&author_name=Shah,%20SAA&dais_id=29950723&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000462306100001-3')
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.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&field=TS&value=Tetracera+indica&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&field=TS&value=dilleniaceae&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&field=TS&value=sulphated+flavonoid&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&field=TS&value=alpha-glucosidase+inhibitory+activity&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&field=TS&value=docking&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')
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')
mailto:quahmed@iium.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.ezproxy.um.edu.my/CitingArticles.do?product=WOS&REFID=554801572&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=30&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&component=pct&forwardTo=None&qid=30&doc=1&colName=WOS&num_cited=2');
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?REFID=554801572&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=30&parentDoc=1&product=UA&betterCount=3&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
http://apps.webofknowledge.com.ezproxy.um.edu.my/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%3d30%26log_event%3dyes%26product%3dWOS%26SID%3dE4LAJjpHn6z5nkoWjZ6%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000462306100001&search_mode=CitedRefList&SID=E4LAJjpHn6z5nkoWjZ6&parentProduct=WOS&parentQid=30&parentDoc=1&recid=WOS:000462306100001&PREC_REFCOUNT=16&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/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%3d30%26log_event%3dyes%26product%3dWOS%26SID%3dE4LAJjpHn6z5nkoWjZ6%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000462306100001&parentProduct=WOS&parentQid=30&search_mode=RelatedRecords&SID=E4LAJjpHn6z5nkoWjZ6&parentDoc=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/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%3d30%26log_event%3dyes%26product%3dWOS%26SID%3dE4LAJjpHn6z5nkoWjZ6%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=E4LAJjpHn6z5nkoWjZ6&qid=32&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%3D32%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DE4LAJjpHn6z5nkoWjZ6%26colName%3DWOS%26recordID%3DWOS%3A000465503800006%26doc%3D1
http://apps.webofknowledge.com.ezproxy.um.edu.my/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%3d30%26log_event%3dyes%26product%3dWOS%26SID%3dE4LAJjpHn6z5nkoWjZ6%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=E4LAJjpHn6z5nkoWjZ6&qid=32&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=2&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D32%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DE4LAJjpHn6z5nkoWjZ6%26colName%3DWOS%26recordID%3DWOS%3A000454524200052%26doc%3D2
http://apps.webofknowledge.com.ezproxy.um.edu.my/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%3d30%26log_event%3dyes%26product%3dWOS%26SID%3dE4LAJjpHn6z5nkoWjZ6%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=554801572&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=30&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=3
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=30&SID=E4LAJjpHn6z5nkoWjZ6&page=


6/14/2019 Web of Science [v.5.32] - Web of Science Core Collection Full Record

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=30&SID=E4LAJjpHn6z5nkoWjZ6&… 2/3

(from Web of Science Core Collection)

Web of Science Categories: Chemistry, Applied; Chemistry, Medicinal

See more data fields

correction.

  1  of  1 

Cited References: 16

Showing 16 of 16 View All in Cited References page

Title: [not available]

By: Agrawal, P. K.

Carbon- 13 NMR of Flavonoids  Published: 1989

Publisher: Elsevier, Amsterdam

Times Cited: 536  

Antidiabetic activity of the leaves of Tetracera indica Merr. (Dilleniaceae) in vivo and in vitro

By: Ahmed, QU; Dogarai, BB; Amiroudine, MZ; et al.

J Med Plants Res  Volume: 6   Issue: 49   Pages: 5912-22   Published: 2012

[Show additional data]

Times Cited: 7  

Yeast alpha-Glucosidase Inhibition by Isoflavones from Plants of Leguminosae as an in Vitro Alternative to Acarbose

By: Choi, Chun Whan; Choi, Yeon Hee; Cha, Mi-Ran; et al.

JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY  Volume: 58   Issue: 18   Pages: 9988-9993   Published: SEP 22 2010

Times Cited: 47  

Similarities and differences in the biochemical and enzymological properties of the four isomaltases from Saccharomyces

cerevisiae

By: Deng, Xu; Petitjean, Marjorie; Teste, Marie-Ange; et al.

FEBS OPEN BIO  Volume: 4   Pages: 200-212   Published: 2014

Times Cited: 14  

Antioxidant and alpha-Glucosidase Inhibitory Compounds of Centella asiatica

By: Dewi, Rizna Triana; Maryani, Faiza

3RD INTERNATIONAL SEMINAR ON CHEMISTRY 2014  Book Series: Procedia Chemistry   Volume: 17   Pages: 147-152   Published: 2015

Times Cited: 7  

alpha-Glucosidase Inhibitors from Vauquelinia corymbosa

By: Flores-Bocanegra, Laura; Perez-Vasquez, Araceli; Torres-Piedra, Mariana; et al.

MOLECULES  Volume: 20   Issue: 8   Pages: 15330-15342   Published: AUG 2015

Times Cited: 8  

5,7-DIHYDROXY-8-METHOXYFLAVONE FROM TETRACERA-INDICA

By: HARRISON, LJ; SIA, GL; SIM, KY

PLANTA MEDICA  Volume: 60   Issue: 5   Pages: 493-494   Published: OCT 1994

Times Cited: 14  

Flavonoids from Tetracera indica Merr. induce adipogenesis and exert glucose uptake activities in 3T3-L1 adipocyte cells

By: Hasan, Md. Mahmudul; Ahmed, Qamar Uddin; Soad, Siti Zaiton Mat; et al.

BMC COMPLEMENTARY AND ALTERNATIVE MEDICINE  Volume: 17     Article Number: 431   Published: AUG 30 2017

Times Cited: 7  

Dilleniaceae family: an overview of its ethnomedicinal uses, biological and phytochemical profile

By: Lima, C.C.

J. Pharmacogn. Phytochem.  Volume: 3   Issue: 2   Pages: 181-204   Published: 2014

Times Cited: 6  

alpha-Glucosidase Inhibition and Antihyperglycemic Activity of Phenolics from the Flowers of Edgeworthia gardneri

By: Ma, Yan-Yan; Zhao, Deng-Gao; Zhou, Ai-Yu; et al.

JOURNAL OF AGRICULTURAL AND FOOD CHEMISTRY  Volume: 63   Issue: 37   Pages: 8162-8169   Published: SEP 23 2015

Times Cited: 18  

alpha-Glucosidase inhibition by flavonoids: an in vitro and in silico structure-activity relationship study

By: Proenca, Carina; Freitas, Marisa; Ribeiro, Daniela; et al.

JOURNAL OF ENZYME INHIBITION AND MEDICINAL CHEMISTRY  Volume: 32   Issue: 1   Pages: 1216-1228   Published: 2017

Times Cited: 18  

New Sulphated Flavonoids from Wissadula periplocifolia (L.) C. Presl (Malvaceae) Times Cited: 13  

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=30&parentDoc=1&qid=31&SID=E4LAJjpHn6z5nkoWjZ6&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=1&REFID=288080288&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_2 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_2 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_2 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=2&REFID=520788847&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:000281736000016
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=3&REFID=337605884&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:000346278200026
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=4&REFID=468392453&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:000379865000023
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=5&REFID=513977525&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:000361375400111
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=6&REFID=494122765&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:A1994PN29000036
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=7&REFID=12988844&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:000408731200001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=8&REFID=540055062&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=9&REFID=497740706&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:000361930100010
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=10&REFID=495515528&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:000434685400008
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=11&REFID=541826585&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitedFullRecord&isickref=WOS:000365924800037
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E4LAJjpHn6z5nkoWjZ6&search_mode=CitingArticles&parentProduct=WOS&parentQid=31&parentDoc=12&REFID=500587605&excludeEventConfig=ExcludeIfFromNonInterProduct

