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Abstract

The objective of the present study was to investigate the antiradical and xanthine oxidase inhibitory effects of Averrhoa
bilimbi leaves. Hence, crude methanolic leaves extract and its resultant fractions, namely hexane, chloroform, and n-
butanol were evaluated for 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging effect and xanthine oxidase inhibitory
activity. The active constituents were tentatively identified through LC-QTOF-MS/MS and molecular docking approaches.
The n-butanol fraction of A. bilimbi crude methanolic leaves extract displayed significant DPPH radical scavenging effect
with IC50 (4.14 +/- 0.21 g/mL) (p < 0.05), as well as xanthine oxidase inhibitory activity with IC50 (64.84 +/-3.93 g/mL) (p <
0.05). Afzelechin 3-0-alpha-l-rhamnopyranoside and cucumerin A were tentatively identified as possible metabolites that
contribute to the antioxidant activity of the n-butanol fraction.

Keywords

Author Keywords: Averrhoa bilimbi; Oxalidaceae; DPPH; xanthine oxidase; LC-QTOF-MS; MS; molecular docking; tentative
bioactive constituents

KeyWords Plus: STREPTOZOTOCIN-DIABETIC RATS; RADICAL SCAVENGING ACTIVITY; SEMI-PURIFIED FRACTIONS;
ANTIDIABETIC ACTIVITY; MECHANISM

Author Information
Reprint Address: Ahmed, QU; Alhassan, AM (reprint author)

+ IntlIslamic Univ Malaysia, Dept Pharmaceut Chem, Kulliyyah Pharm, Kuantan 25200, Malaysia.
Reprint Address: Alhassan, AM (reprint author)
Usmanu Danfodiyo Univ, Dept Pharmaceut & Med Chem, Fac Pharmaceut Sci, PMB 2346, Sokoto, Nigeria.
Addresses:
+ [1]IntIslamic Univ Malaysia, Dept Pharmaceut Chem, Kulliyyah Pharm, Kuantan 25200, Malaysia
[ 2 ] Usmanu Danfodiyo Univ, Dept Pharmaceut & Med Chem, Fac Pharmaceut Sci, PMB 2346, Sokoto, Nigeria
+ [3]Univ Teknol MARA, Atta Ur Rahman Inst Nat Prod Discovery AuRIns, Shah Alam 40450, Malaysia
[4] Univ Teknol MARA, Fac Pharm, Puncak Alam Campus, Bandar Puncak Alam 42300, Malaysia

E-mail Addresses: quahmed@iium.edu.my; alhassan.alhassan@udusok.edu.ng; alfikhatib@iium.edu.my;

syedadnan@salam.uitm.edu.my; mhasan222@gmail.com; murninazira88@gmail.com

Funding
Funding Agency Grant Number
Research Management Centre, IIUM  RIGS 16-294-0458

View funding text

Publisher
MDPI, ST ALBAN-ANLAGE 66, CH-4052 BASEL, SWITZERLAND

Web of Science [v.5.31] - Web of Science Core Collection Full Record

2 Clarivate
Analytics

Save to EndNote online v Add to Marked List

4 1of1 b

Citation Network

In Web of Science Core Collection

0

Times Cited

‘ Create Citation Alert

34

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

0 0

Last 180 Days Since 2013

Learn more

This record is from:
Web of Science Core Collection

- Science Citation Index Expanded

Suggest a correction

Ifyou would like to improve the quality of
the data in this record, please suggest a
correction.

http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=24&SID=D1DKTTly... 1/4


http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/home.do?SID=D1DKTTIyhWrkQJZFGLM
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&author_name=Ahmed,%20QU&dais_id=1898667&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000448540900014-1')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&author_name=Alhassan,%20AM&dais_id=4496416&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000448540900014-1')
javascript:sup_focus('addressWOS:000448540900014-2')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&author_name=Khatib,%20A&dais_id=436628&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000448540900014-1')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&author_name=Shah,%20SAA&dais_id=291778&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000448540900014-3')
javascript:sup_focus('addressWOS:000448540900014-4')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&author_name=Hasan,%20MM&dais_id=6168068&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000448540900014-1')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&author_name=Sarian,%20MN&dais_id=8291860&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000448540900014-1')
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=Averrhoa+bilimbi&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=Oxalidaceae&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=DPPH&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=xanthine+oxidase&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=LC-QTOF-MS&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=MS&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=molecular+docking&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=tentative+bioactive+constituents&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=STREPTOZOTOCIN-DIABETIC+RATS&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=RADICAL+SCAVENGING+ACTIVITY&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=SEMI-PURIFIED+FRACTIONS&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=ANTIDIABETIC+ACTIVITY&uncondQuotes=true
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&field=TS&value=MECHANISM&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_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
mailto:quahmed@iium.edu.my
mailto:alhassan.alhassan@udusok.edu.ng
mailto:alfikhatib@iium.edu.my
mailto:syedadnan@salam.uitm.edu.my
mailto:mhasan222@gmail.com
mailto:murninazira88@gmail.com
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=D1DKTTIyhWrkQJZFGLM&component=pct&forwardTo=None&qid=24&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezaccess.library.uitm.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%3d24%26log_event%3dyes%26product%3dWOS%26SID%3dD1DKTTIyhWrkQJZFGLM%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000448540900014&search_mode=CitedRefList&SID=D1DKTTIyhWrkQJZFGLM&parentProduct=WOS&parentQid=24&parentDoc=1&recid=WOS:000448540900014&PREC_REFCOUNT=34&fromRightPanel=true
http://apps.webofknowledge.com.ezaccess.library.uitm.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%3d24%26log_event%3dyes%26product%3dWOS%26SID%3dD1DKTTIyhWrkQJZFGLM%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000448540900014&parentProduct=WOS&parentQid=24&search_mode=RelatedRecords&SID=D1DKTTIyhWrkQJZFGLM&parentDoc=1
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.ezaccess.library.uitm.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CombineSearches
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=D1DKTTIyhWrkQJZFGLM&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=24&SID=D1DKTTIyhWrkQJZFGLM&page=

12/31/2018 Web of Science [v.5.31] - Web of Science Core Collection Full Record

Categories / Classification
Research Areas: Biochemistry & Molecular Biology; Pharmacology & Pharmacy; Food Science & Technology
Web of Science Categories: Biochemistry & Molecular Biology; Chemistry, Medicinal; Food Science & Technology

See more data fields

4 10f1 P
Cited References: 34
Showing 30 of 34 View Allin Cited References page (from Web of Science Core Collection)
1. Averrhoa bilimbi Linn.: A review of its ethnomedicinal uses, phytochemistry, and pharmacology Times Cited: 4
By: Alhassan, Alhassan Muhammad; Ahmed, Qamar Uddin
JOURNAL OF PHARMACY AND BIOALLIED SCIENCES Volume: 8 Issue: 4 Pages: 265-271 Published: OCT-DEC 2016
2. Title: [not available] Times Cited: 1

By: [Anonymous].

Discovery Studio Visualizer 4.0
accessed on 3 July 2018

Publisher: Bovia, San Diego, USA

URL: http://www.accelrys.com

3. Phytochemical Screening and Antioxidant Activities of Some Selected Medicinal Plants Used for Malaria Therapy in
Southwestern Nigeria

By: Ayoola, G. A.; Coker, H. A. B.; Adesegun, S. A.; et al.
TROPICAL JOURNAL OF PHARMACEUTICAL RESEARCH Volume: 7 Issue: 3 Pages: 1019-1024 Published: SEP 2008

4. Synthesis and DPPH radical scavenging activity of novel compounds obtained from tyrosol and cinnamic acid derivatives
By: Barontini, Maurizio; Bernini, Roberta; Carastro, Isabella; et al.
NEW JOURNAL OF CHEMISTRY Volume: 38 Issue:2 Pages: 809-816 Published: 2014

5. X-ray Crystal Structure of a Xanthine Oxidase Complex with the Flavonoid Inhibitor Quercetin
By: Cao, Hongnan; Pauff, James M.; Hille, Russ
JOURNAL OF NATURAL PRODUCTS Volume: 77 Issue: 7 Pages: 1693-1699 Published: JUL 2014

6.  Study of C- and O-glycosylflavones in sugarcane extracts using liquid chromatography - Exact mass measurement mass
spectrometry
By: Colombo, Renata; Yariwake, Janete H.; McCullagh, Michael
JOURNAL OF THE BRAZILIAN CHEMICAL SOCIETY Volume: 19 Issue: 3 Pages: 483-490 Published: 2008

7. Mechanism of Action of Colchicine in the Treatment of Gout
By: Dalbeth, Nicola; Lauterio, Thomas J.; Wolfe, Henry R.
CLINICAL THERAPEUTICS Volume: 36 Issue: 10 Pages: 1465-1479 Published: OCT 2014

8.  Xanthine oxidase activity is associated with risk factors for cardiovascular disease and inflammatory and oxidative status
markers in metabolic syndrome: effects of a single exercise session.

By: Feoli, Ana Maria Pandolfo; Macagnan, Fabricio Edler; Piovesan, Carla Haas; et al.
Oxidative medicine and cellular longevity Volume: 2014 Pages: 587083 Published: 2014 (Epub 2014 May 21)

9. Natural Products Improving Hyperuricemia with Hepatorenal Dual Effects
By: Hao, Shijun; Zhang, Chunlei; Song, Haiyan
EVIDENCE-BASED COMPLEMENTARY AND ALTERNATIVE MEDICINE Article Number: 7390504 Published: 2016

10. Animal models and natural products to investigate in vivo and in vitro antidiabetic activity
By: Hasan, Md. Mahmudul; Ahmed, Qamar Uddin; Soad, Siti Zaiton Mat; et al.
BIOMEDICINE & PHARMACOTHERAPY Volume: 101 Pages: 833-841 Published: MAY 2018

11. Phytochemical screening, total phenolics and antioxidant activities of bark and leaf extracts of Goniothalamus velutinus (Airy

Times Cited: 165

Times Cited: 23

Times Cited: 20

Times Cited: 25

Times Cited: 45

Times Cited: 3

Times Cited: 4

Times Cited: 2

Times Cited: 33

http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=24&SID=D1DKTTly...

2/4


javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=24&parentDoc=1&qid=25&SID=D1DKTTIyhWrkQJZFGLM&colName=WOS&page=1
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitedFullRecord&isickref=WOS:000395785000001
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=1&REFID=525420283&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:open_location('http://www.accelrys.com','on');
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=2&REFID=571644264&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitedFullRecord&isickref=WOS:000261818500003
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=3&REFID=262792163&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitedFullRecord&isickref=WOS:000330043700049
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=4&REFID=464779035&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitedFullRecord&isickref=WOS:000339604300020
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=5&REFID=473417368&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitedFullRecord&isickref=WOS:000256096300016
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=6&REFID=87681784&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitedFullRecord&isickref=WOS:000344426500018
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=7&REFID=478461781&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=8&REFID=472269600&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitedFullRecord&isickref=WOS:000387379000001
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=9&REFID=519698978&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitedFullRecord&isickref=WOS:000429586400097
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=10&REFID=558226075&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezaccess.library.uitm.edu.my/CitingArticles.do?product=WOS&SID=D1DKTTIyhWrkQJZFGLM&search_mode=CitingArticles&parentProduct=WOS&parentQid=25&parentDoc=11&REFID=491468630&excludeEventConfig=ExcludeIfFromNonInterProduct

