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Abstract

The analytical method used in the quality control of Clinacanthus nutans leaves has not been well developed. Therefore,
this study aimed to develop a simple analytical method to predict alpha-glucosidase inhibitory activity of this herb based on
its infrared fingerprinting. The dried extracts obtained from maceration using solvents with different polarities were
evaluated for the alpha-glucosidase inhibitory activity and analysed through infrared spectroscopy. Multivariate data
analysis was performed by correlating the bioactivity and infrared spectrum of each extract using partial least square
method. The loading plot from multivariate data analysis revealed that C-H and C=0 infrared signals from terpenoids in the
extract were positively correlated with the alpha-glucosidase inhibitory activity. The developed partial least square model
was validated through a testing on the external samples. The result concludes that the developed model is valid and
capable of predicting alpha-glucosidase inhibitory activity of the external samples.

Keywords
Author Keywords: Clinacanthus nutans; alpha-Glucosidase; Partial least square; Fingerprinting; Infrared spectroscopy;
Chemometrics

KeyWords Plus: ANTIOXIDANT ACTIVITY; EUCALYPTUS; OILS; L.

Author Information
Reprint Address: Khatib, A (reprint author)

+ IntlIslamic Univ Malaysia, Dept Pharmaceut Chem, Kulliyyah Pharm, Kuantan 25200, Pahang Darul Ma, Malaysia.
Addresses:
+ [1]IntlIslamic Univ Malaysia, Dept Pharmaceut Chem, Kulliyyah Pharm, Kuantan 25200, Pahang Darul Ma, Malaysia

+ [2]Univ Kuala Lumpur, Fac Pharm & Hlth Sci, Royal Coll Med Perak, Ipoh 30450, Perak Darul Rid, Malaysia

+ [3]Univ Putra Malaysia, Lab Nat Prod, Inst Biosci, Serdang 43400, Selangor Darul, Malaysia
E-mail Addresses: alfikhatib@iium.edu.my
Funding

Funding Agency Grant Number
NRGS SP15-060-0182

Ministry of Agriculture of Malaysia

International Islamic University Malaysia = RIGS 16-293-0457

View funding text

Publisher
ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE AMSTERDAM, NETHERLANDS

Journal Information

Impact Factor: Journal Citation Reports

Save to EndNote online v

Web of Science [v.5.32] - Web of Science Core Collection Full Record

Signin v Help ¥  English v

2 Clarivate
Analytics

Tools v Searchesand alerts v Search History Marked List

Add to Marked List

4 10f2 »

Citation Network

In Web of Science Core Collection

0

Times Cited

‘ Create Citation Alert

38

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

2 2

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.

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=E1ivtO6KYyBI2A619TX&p... 1/4


http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=E1ivtO6KYyBl2A619TX
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Murugesu,%20S&dais_id=6054257&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Ahmed,%20QU&dais_id=1898667&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Uzir,%20BF&dais_id=13346259&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Yusoff,%20NIN&dais_id=4920264&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Perumal,%20V&dais_id=29638072&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Ibrahim,%20Z&dais_id=22243545&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Abas,%20F&dais_id=174324&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-3')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Saari,%20K&dais_id=28106278&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-3')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E1ivtO6KYyBl2A619TX&author_name=Khatib,%20A&dais_id=436628&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000457514500004-1')
javascript:sup_focus('addressWOS:000457514500004-3')
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=E1ivtO6KYyBl2A619TX&field=TS&value=Clinacanthus+nutans&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=alpha-Glucosidase&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=Partial+least+square&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=Fingerprinting&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=Infrared+spectroscopy&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=Chemometrics&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=ANTIOXIDANT+ACTIVITY&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=EUCALYPTUS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=OILS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E1ivtO6KYyBl2A619TX&field=TS&value=L.&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')
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:alfikhatib@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:;
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=E1ivtO6KYyBl2A619TX&component=pct&forwardTo=None&qid=12&doc=1&colName=WOS&num_cited=0');
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%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dE1ivtO6KYyBl2A619TX%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000457514500004&search_mode=CitedRefList&SID=E1ivtO6KYyBl2A619TX&parentProduct=WOS&parentQid=12&parentDoc=1&recid=WOS:000457514500004&PREC_REFCOUNT=38&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%3d12%26log_event%3dyes%26product%3dWOS%26SID%3dE1ivtO6KYyBl2A619TX%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000457514500004&parentProduct=WOS&parentQid=12&search_mode=RelatedRecords&SID=E1ivtO6KYyBl2A619TX&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.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=E1ivtO6KYyBl2A619TX&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript:;
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=E1ivtO6KYyBl2A619TX&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=2
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=E1ivtO6KYyBl2A619TX&page=

3/19/2019

Web of Science [v.5.32] - Web of Science Core Collection Full Record

Categories / Classification

Research Areas: Chemistry; Spectroscopy

Web of Science Categories: Chemistry, Analytical; Chemistry, Physical; Spectroscopy

Document Information

Language: English

Accession Number: W0S:000457514500004
ISSN: 0924-2031

eISSN: 1873-3697

Other Information
IDS Number: HJ9JK

Cited References in Web of Science Core Collection: 38

Times Cited in Web of Science Core Collection: 0

See fewer data fields

4 10f2 P
Cited References: 38
Showing 30 of 38 View Allin Cited References page (from Web of Science Core Collection)
1. Clinacanthus nutans: a review of the medicinal uses, pharmacology and phytochemistry Times Cited: 4
By: Alam, Md Ariful; Ferdosh, Sahena; Ghafoor, Kashif; et al.
ASIAN PACIFIC JOURNAL OF TROPICAL MEDICINE Volume: 9 Issue:4 Pages: 393-399 Published: APR 2016
2. InVitro Screening of Cytotoxic, Antimicrobial and Antioxidant Activities of Clinacanthus nutans (Acanthaceae) leaf extracts Times Cited: 23
By: Arullappan, Sangeetha; Rajamanickam, Prabu; Thevar, Naadeirmuthu; et al.
TROPICAL JOURNAL OF PHARMACEUTICAL RESEARCH Volume: 13 Issue:9 Pages: 1455-1461 Published: SEP 2014
3. Title: [not available] Times Cited: 1
By: Arvindekar, A.; Ghadyale, V.; Takalikar, S.; et al.
Altern. Med. Volume: 2012 Published: 2012
[Show additional data]
4, Title: [not available] Times Cited: 1
By: Aslam, M. S.; Mamat, A. S.; Ahmad, M. S.
Pharmacogn. Prelim. Phytochem. Investig. Jatrophae Curcatis Semen Volume: 8 Pages: 534-541 Published: 2016
5. alpha-glucosidase inhibitory activity of triterpenoids from Cichorium intybus Times Cited: 28
By: Atta-Ur-Rahman; Zareen, Seema; Choudhary, M. Igbal; et al.
JOURNAL OF NATURAL PRODUCTS Volume: 71 Issue:5 Pages: 910-913 Published: MAY 2008
6.  Synthesis of geranyl acetate in non-aqueous media using immobilized Pseudomonas cepacia lipase on biodegradable polymer  Times Cited: 33
film: Kinetic modelling and chain length effect study
By: Badgujar, Kirtikumar C.; Bhanage, Bhalchandra M.
PROCESS BIOCHEMISTRY Volume: 49 Issue: 8 Pages: 1304-1313 Published: AUG 2014
7.  Chemical Composition and In vitro Antioxidant and Antidiabetic Activities of Eucalyptus Camaldulensis Dehnh. Essential Oil Times Cited: 30
By: Basak, S. Sahin; Candan, F.
JOURNAL OF THE IRANIAN CHEMICAL SOCIETY Volume: 7 Issue: 1 Pages: 216-226 Published: MAR 2010
8.  Effect of Laurus nobilis L. Essential Oil and its Main Components on alpha-glucosidase and Reactive Oxygen Species Scavenging Times Cited: 26
Activity
By: Basak, Serap Sahin; Candan, Ferda
IRANIAN JOURNAL OF PHARMACEUTICAL RESEARCH Volume: 12 Issue:2 Pages: 367-379 Published: SPR 2013
9. Anintuitive look at the relationship of K-i and IC50: A more general use for the Dixon plot Times Cited: 78

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=E1ivtO6KYyBI2A619TX&p...

2/4


http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=E1ivtO6KYyBl2A619TX&colName=WOS&parentProduct=WOS&parentQid=12&parentDoc=1&recid=WOS:000457514500004&UT=WOS:000457514500004
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=12&SID=E1ivtO6KYyBl2A619TX&excludeEventConfig=ExcludeIfFromFullRecPage&page=1&doc=2
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=12&parentDoc=1&qid=13&SID=E1ivtO6KYyBl2A619TX&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitedFullRecord&isickref=WOS:000372774100016
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=1&REFID=507367040&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitedFullRecord&isickref=WOS:000345752800011
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=2&REFID=479745224&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_3 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_3 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_3 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=3&REFID=578253609&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=4&REFID=578253611&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitedFullRecord&isickref=WOS:000256180600037
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=5&REFID=94416141&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitedFullRecord&isickref=WOS:000340331900013
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=6&REFID=474948512&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitedFullRecord&isickref=WOS:000274659300027
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=7&REFID=290222713&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitedFullRecord&isickref=WOS:000320508300014
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=8&REFID=454097406&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitedFullRecord&isickref=WOS:000180419600021
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E1ivtO6KYyBl2A619TX&search_mode=CitingArticles&parentProduct=WOS&parentQid=13&parentDoc=9&REFID=599561&excludeEventConfig=ExcludeIfFromNonInterProduct

