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Abstract

Microwave Assisted Extraction (MAE) has been utilized in extracting a myriad of phytochemicals, lipids,
carbohydrates, and proteins. This extraction method essentially takes advantage of water present inside cells
by exciting the molecules hence increasing the internal temperature and pressure till the cells bursts. MAE is
studied extensively due to its advantages over other typical extraction methods; especially in essential oil
extraction. However, there is not many researches on using MAE to extract vegetable oil. Essential and
vegetable oils are both derived from plants, but the characteristics of both oils differs. Therefore, the proper
conditions for MAE extraction of the oils are different. This paper reviews the MAE conditions such as
extraction time, power of microwave, solvent to feed ratio, and the set-up of microwave equipment. This
paper attempts to show the differences between the MAE conditions between vegetable and essential oil
extraction. The challenges faced by MAE is also discussed briefly with suggestions to overcome them. The
Internet of Things is also discussed for its implementation in a scaled up MAE reactor.

Keywords
Author Keywords: Microwave assisted extraction; lipid; phytochemicals; essential oil; vegetable oil
KeyWords Plus: SOLVENT-EXTRACTION; HYDRODISTILLATION; OPTIMIZATION; STABILITY; ROSEMARY; PECTIN

Author Information

Reprint Address:

International Islamic University Malaysia Int Islamic Univ Malaysia, Dept Biotechnol Engn, Kuala Lumpur 50728,
Malaysia.

Corresponding Address: Sulaiman, S (corresponding author)

+ IntlIslamic Univ Malaysia, Dept Biotechnol Engn, Kuala Lumpur 50728, Malaysia.
Addresses:
+ [1]IntlIslamic Univ Malaysia, Dept Biotechnol Engn, Kuala Lumpur 50728, Malaysia
+ [2]IntlIslamic Univ Malaysia, Int Inst Halal Res & Training INHART, Kuala Lumpur 50728, Malaysia

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

4d 1of1 »

Citation Network

In Web of Science Core Collection

0

Times Cited

‘ Create Citation Alert

45

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

1 1

Last 180 Days Since 2013

Learn more

This record is from:

Web of Science Core Collection

- Conference Proceedings Citation Index-
Science

Suggest a correction

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

https://apps-webofknowledge-com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=D5gZA44BpildKPnt...  1/4


https://apps-webofknowledge-com.ezproxy.um.edu.my/home.do?SID=D5gZA44BpildKPntWjz
https://apps-webofknowledge-com.ezproxy.um.edu.my/OutboundService.do?SID=D5gZA44BpildKPntWjz&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=41356016
javascript:sup_focus('addressWOS:000562463600171-1')
https://apps-webofknowledge-com.ezproxy.um.edu.my/OutboundService.do?SID=D5gZA44BpildKPntWjz&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=36289132
javascript:sup_focus('addressWOS:000562463600171-1')
https://apps-webofknowledge-com.ezproxy.um.edu.my/OutboundService.do?SID=D5gZA44BpildKPntWjz&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=3584811
javascript:sup_focus('addressWOS:000562463600171-1')
https://apps-webofknowledge-com.ezproxy.um.edu.my/OutboundService.do?SID=D5gZA44BpildKPntWjz&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=41356219
javascript:sup_focus('addressWOS:000562463600171-2')
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&colName=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&SID=D5gZA44BpildKPntWjz&field=GP&value=IOP
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=Microwave+assisted+extraction&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=lipid&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=phytochemicals&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=essential+oil&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=vegetable+oil&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=SOLVENT-EXTRACTION&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=HYDRODISTILLATION&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=OPTIMIZATION&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=STABILITY&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=ROSEMARY&uncondQuotes=true
https://apps-webofknowledge-com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D5gZA44BpildKPntWjz&field=TS&value=PECTIN&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:sarina@iium.edu.my
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=D5gZA44BpildKPntWjz&component=pct&forwardTo=None&qid=4&doc=1&colName=WOS&num_cited=0');
https://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=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d4%26log_event%3dyes%26product%3dWOS%26SID%3dD5gZA44BpildKPntWjz%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000562463600171&search_mode=CitedRefList&SID=D5gZA44BpildKPntWjz&parentProduct=WOS&parentQid=4&parentDoc=1&recid=WOS:000562463600171&PREC_REFCOUNT=45&fromRightPanel=true
https://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=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d4%26log_event%3dyes%26product%3dWOS%26SID%3dD5gZA44BpildKPntWjz%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000562463600171&parentProduct=WOS&parentQid=4&search_mode=RelatedRecords&SID=D5gZA44BpildKPntWjz&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
https://mjl-clarivate-com.ezproxy.um.edu.my/home
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
https://apps-webofknowledge-com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CombineSearches
https://apps-webofknowledge-com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=D5gZA44BpildKPntWjz&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
javascript: void(0)
javascript: void('Next Page')
https://apps-webofknowledge-com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=GeneralSearch
https://apps-webofknowledge-com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=D5gZA44BpildKPntWjz&page=

12/22/2020 Web of Science [v.5.35] - Web of Science Core Collection Full Record
Funding

Funding Agency Grant Number

minister of higher education of Malaysia (MOHE) = FRGS/1/2018/TK02/UIAM/02/4 (FRGS19-065-0673)

View funding text

Publisher
I0P PUBLISHING LTD, DIRAC HOUSE, TEMPLE BACK, BRISTOL BS1 6BE, ENGLAND

Categories / Classification

Research Areas: Engineering; Operations Research & Management Science; Materials Science

Web of Science Categories: Engineering, Biomedical; Engineering, Environmental; Engineering, Chemical;
Engineering, Industrial; Engineering, Petroleum; Operations Research & Management Science; Materials
Science, Multidisciplinary

See more data fields

4 10f1 P
Cited References: 45
Showing 30 of 45 View All in Cited References page (from Web of Science Core Collection)
1. Kinetics study of microwave-assisted solvent extraction of oil from olive cake using hexane Comparison with the  Times Cited: 85
conventional extraction
By: Amarni, Fatiha; Kadi, Hocine
INNOVATIVE FOOD SCIENCE & EMERGING TECHNOLOGIES Volume: 11 Issue:2 Pages: 322-327 Published: APR 2010
2. Title: [not available] Times Cited: 85
By: [Anonymous].
Oxford En-glish Dictionary and the Oxford American Writer's Thesaurus Published: 2004
Publisher: Oxford University Press, New York
3. Essential Oils: Extraction Techniques, Pharmaceutical And Therapeutic Potential - A Review Times Cited: 25
By: Aziz, Zarith Asyikin Abdul; Ahmad, Akil; Setapar, Siti Hamidah Mohd; et al.
CURRENT DRUG METABOLISM Volume: 19 Issue: 13 Pages: 1100-1110 Published: 2018
4. Comparison of two isolation methods for essential oil from rosemary leaves: Hydrodistillation and microwave Times Cited: 163
hydrodiffusion and gravity
By: Bousbia, Nabil; Vian, Maryline Abert; Ferhat, Mohamed A.; et al.
FOOD CHEMISTRY Volume: 114 Issue:1 Pages:355-362 Published: MAY 12009
5. Title: [not available] Times Cited: 25
By: Brown, E.
Who needs the internet of things Published: 2016
URL: https://www.linux.com/news/who-needs-internet-things/
6. Title: [not available] Times Cited: 1
By: Chan, S.Y; Liu, S.; Tanujaya, S.; et al.
Coconut handbook Published: 2016
Publisher: Tetra Pak South East Asia Pte Ltd, Coconut Knowledge Centre., Singapore
[Show additional data]
7. Study of two-stage microwave extraction of essential oil and pectin from pomelo peels Times Cited: 29
By: Chen, Qun; Hu, Zhuoyan; Yao, Fiona Yan-Dong; et al.
LWT-FOOD SCIENCE AND TECHNOLOGY Volume: 66 Pages: 538-545 Published: MAR 2016
8. Microwave-Assisted Extraction and Physicochemical Evaluation of Oil from Hevea brasiliensis Seeds Times Cited: 5

https://apps-webofknowledge-com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=4&SID=D5gZA44BpildKPnt...  2/4


javascript: void(0)
javascript: void('Next Page')
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
https://apps-webofknowledge-com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=4&parentDoc=1&qid=5&SID=D5gZA44BpildKPntWjz&colName=WOS&page=1
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitedFullRecord&isickref=WOS:000276381000012
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=1&REFID=292941726&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=2&REFID=289326005&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitedFullRecord&isickref=WOS:000454509500007
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=3&REFID=564323467&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitedFullRecord&isickref=WOS:000263216000053
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=4&REFID=94441630&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:open_location('https://www.linux.com/news/who-needs-internet-things/','on');
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=5&REFID=554717307&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_6 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_6 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_6 .fcr-data-additional').show('fast');void(0)
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=6&REFID=613129534&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitedFullRecord&isickref=WOS:000367413200073
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=7&REFID=502815775&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitedFullRecord&isickref=WOS:000436131700005
https://apps-webofknowledge-com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D5gZA44BpildKPntWjz&search_mode=CitingArticles&parentProduct=WOS&parentQid=5&parentDoc=8&REFID=563190085&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct

