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Abstract
Recombinant bromelain is a cysteine protease that can be exploited for its protease activity in food and pharmaceutical
applications. The aim of this study was to compare different purification methods aqueous two-phase system (ATPS),
ammonium sulphate precipitation, ion exchange, affinity, and gel filtration chromatography) for the recombinant
bromelain purification from Escherichia coli BL21-A1. From the SDS-PAGE analysis, all methods produced band with
molecular weight between 50 to 55 kDa. Among the methods used, the ATPS purification consisting of 13% (w/w) of
PEG6000 and 11% (w/w) potassium phosphate at pH 7.0 was chosen as the best purification method. The method
produced 16.39 ± 0.03 % of yield, purification fold of 5.35 ± 0.11, and specific activity of 3.47 ± 0.11 unit/mg of
recombinant bromelain. This proposed study can be used as a platform for large-scale downstream processing of
recombinant bromelain in industry. © 2017, Malaysian Society of Analytical Sciences. All rights reserved.

Author keywords
Aqueous two-phase system  Chromatography  Purification  Recombinant bromelain

Funding details

Funding number Funding sponsor Acronym

International Islamic University Malaysia IIUM

Funding text
This study was supported by the Techno Fund grant (TF1001 F046) by Ministry of Agriculture Malaysia. We are grateful
to the International Islamic University of Malaysia (IIUM) for providing the laboratories facilities.

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Malaysian Journal of Analytical Sciences
Volume 21, Issue 4, August 2017, Pages 958-971

Arshad, Z.I.M.ab  Amid, A.b Yusof, F.b Sulaiman, S.Z.a Mudalip, S.K.A.a Man, R.C.a Shaarani, S.M.a



a

b

 View references (26)

ISSN: 13942506
Source Type: Journal
Original language: English

DOI: 10.17576/mjas-2017-2104-23
Document Type: Article
Publisher: Malaysian Society of Analytical Sciences

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Related documents

,  ,

(2015) Jurnal Teknologi

,  ,

(2017) Journal of the Science of
Food and Agriculture

,  , 
(2012) Archives des Sciences

  

Find more related documents in
Scopus based on:





 ▻Set citation alert  ▻Set citation feed

Comparison of different cell
disruption methods and cell
extractant buffers for
recombinant bromelain
expressed in E.COLI BL21-A1

 Arshad, Z.I.M. Amid, A.
Othman, M.E.F.

Bromelain: from production to
commercialisation

 Ramli, A.N.M. Aznan, T.N.T.
Illias, R.M.

Bromelain production: Current
trends and perspective

 Bala, M. Ismail, N.A. Mel, M.

View all related documents based
on references

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.17576%2fmjas-2017-2104-23&locationID=1&categoryID=4&eid=2-s2.0-85028533363&issn=13942506&linkType=TemplateLinking&year=2017&zone=outwardlinks&origin=recordpage&dig=4bb1c4c36d008ea2f66123127c2d85ff&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.17576%2fmjas-2017-2104-23&locationID=1&categoryID=4&eid=2-s2.0-85028533363&issn=13942506&linkType=ViewAtPublisher&year=2017&origin=recordpage&dig=0115e5f8279028859b478372409299a2&recordRank=
https://www.scopus.com/sourceid/19700188164?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56222348500&amp;eid=2-s2.0-85028533363
mailto:zatul@ump.edu.my
https://www.scopus.com/authid/detail.uri?authorId=27267588200&amp;eid=2-s2.0-85028533363
https://www.scopus.com/authid/detail.uri?authorId=6507305442&amp;eid=2-s2.0-85028533363
https://www.scopus.com/authid/detail.uri?authorId=55980389300&amp;eid=2-s2.0-85028533363
https://www.scopus.com/authid/detail.uri?authorId=57195512254&amp;eid=2-s2.0-85028533363
https://www.scopus.com/authid/detail.uri?authorId=56536249300&amp;eid=2-s2.0-85028533363
https://www.scopus.com/authid/detail.uri?authorId=25655543800&amp;eid=2-s2.0-85028533363
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=cd571c4e74bb6675a502e0edc8490ead&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85028533363%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85028533363
https://www.scopus.com/standard/help.uri?topic=5416
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85028533363&theme=plum-scopus-theme
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-85028533363&ATP=document&discoveryEngineID=scopusdoccite&discoveryEventID=NEW&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85028533363
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84949779479&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56222348500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=27267588200&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56319231700&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85006314839&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57027330300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57192413963&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6602647421&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84976560711&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=54893723900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=54397124300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=23668032700&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85028533363&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments


9/25/2017 Scopus - Document details

https://www.scopus.com/record/display.uri?eid=2-s2.0-85028533363&origin=resultslist&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+ME… 2/6

Ketnawa, S., Chaiwut, P., Rawdkuen, S. 

(2011) Food Science and Technology International, 17 (4), pp. 395-402.  . 
doi: 10.1177/1082013210387817 

Arshad, Z.I.M., Amid, A., Yusof, F., Jaswir, I., Ahmad, K., Loke, S.P. 

(2014) Applied Microbiology and Biotechnology, 98 (17), pp. 7283-7297.  . 
 

doi: 10.1007/s00253-014-5889-y 

Amid, A., Ismail, N.A., Yusof, F., Salleh, H.M. 

(2011) Process Biochemistry, 46 (12), pp. 2232-2239.  . 
doi: 10.1016/j.procbio.2011.08.018 

George, S., Bhasker, S., Madhav, H., Nair, A., Chinnamma, M. 

(2014) Molecular Biotechnology, 56 (2), pp. 166-174.  . 
doi: 10.1007/s12033-013-9692-2 

Jung, Y.-J., Choi, C.-S., Park, J.-H., Kang, H.-W., Choi, J.-E., Nou, I.-S., Soon, Y.L., (...), Kang, K.-K. 

(2008) Electronic Journal of Biotechnology, 11 (1).  . 
 

Jamaluddin, M.J.A., Amid, A., Azmi, A.S., Othman, M.E. 

(2014) Journal of Pure and Applied Microbiology, 8 (SPEC. ISS. 1), pp. 741-750.  . 
 

Arshad, Z.I.M., Amid, A., Othman, M.E.F. 

(2015) Jurnal Teknologi, 77 (24), pp. 83-87. 
 

doi: 10.11113/jt.v77.6712 

1

Extraction of bromelain from pineapple peels

Cited 14 times

View at Publisher

2

Bromelain: An overview of industrial application and purification strategies

Cited 27 times
link.springer.de/link/service/journals/00253/index.htm

View at Publisher

3

Expression, purification, and characterization of a recombinant stem bromelain from
Ananas comosus

Cited 27 times

View at Publisher

4

Functional characterization of recombinant bromelain of Ananas comosus expressed in
a prokaryotic system

Cited 5 times

View at Publisher

5

Overexpression of the pineapple fruit bromelain gene (BAA) in transgenic Chinese
cabbage (Brassica rapa) results in enhanced resistance to bacterial soft rot

Cited 16 times
http://www.ejbiotechnology.info/content/vol11/issue1/full/5/5.pdf

6

Screening of important autoinduction medium composition for high biomass
production of E. coli expressing recombinant bromelain

Cited 2 times
http://www.microbiologyjournal.org/

7

Comparison of different cell disruption methods and cell extractant buffers for
recombinant bromelain expressed in E.COLI BL21-A1

http://www.jurnalteknologi.utm.my/index.php/jurnalteknologi/article/download/6712/4438

View at Publisher

 ▻Authors  ▻Keywords

https://www.scopus.com/record/display.uri?eid=2-s2.0-80052733249&origin=reflist&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028533363&refeid=2-s2.0-80052733249&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1177%2f1082013210387817&locationID=3&categoryID=4&eid=2-s2.0-80052733249&issn=10820132&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=4514d31f56d7896556fd5c2d31a78268&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84906948417&origin=reflist&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028533363&refeid=2-s2.0-84906948417&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/link.springer.de/link/service/journals/00253/index.htm
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs00253-014-5889-y&locationID=3&categoryID=4&eid=2-s2.0-84906948417&issn=14320614&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=94dd8b53a63dbb6715f53551563465be&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-80054968109&origin=reflist&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028533363&refeid=2-s2.0-80054968109&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.procbio.2011.08.018&locationID=3&categoryID=4&eid=2-s2.0-80054968109&issn=13595113&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=206e29d067a1ceaec01ea783ac2c29bb&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84899493147&origin=reflist&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028533363&refeid=2-s2.0-84899493147&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12033-013-9692-2&locationID=3&categoryID=4&eid=2-s2.0-84899493147&issn=15590305&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=2ede129e889b1482824bd5928935f584&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-47149089505&origin=reflist&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028533363&refeid=2-s2.0-47149089505&src=s&origin=reflist&refstat=core
http://www.ejbiotechnology.info/content/vol11/issue1/full/5/5.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-84905820961&origin=reflist&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85028533363&refeid=2-s2.0-84905820961&src=s&origin=reflist&refstat=core
http://www.microbiologyjournal.org/
https://www.scopus.com/record/display.uri?eid=2-s2.0-84949779479&origin=reflist&sort=plf-f&src=s&st1=COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT&st2=&sid=d4764bec5036c40a6319af2ae773b30c&sot=b&sdt=b&sl=64&s=TITLE%28COMPARISON+OF+PURIFICATION+METHODS+TO+PURIFY++RECOMBINANT%29&recordRank=
http://www.jurnalteknologi.utm.my/index.php/jurnalteknologi/article/download/6712/4438
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11113%2fjt.v77.6712&locationID=3&categoryID=4&eid=2-s2.0-84949779479&issn=01279696&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=505ae0995d09c415b61cfb71ec6ddbd5&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85028533363&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85028533363&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

