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Abstract
Purpose: The purpose of this study is to evaluate the content of bioactive pigments in coloured callus of Azadirachta
indica and to understand the correlation between the callus colours with their bioactive constituents, antioxidant
properties and cytotoxicity. These assessments will yield valuable insight into the use of in vitro-derived pigments for
possible use as functional natural colourants. Design/methodology/approach: In this study, the authors have
successfully developed a protocol to produce leaf-derived callus of various colours with enhanced content of bioactive
pigments in A. indica through plant tissue culture. Comparative analysis of the pigments content (chlorophyll,
carotenoid, phenolics and anthocyanins) in the coloured callus was conducted, followed by evaluation of its bioactive
properties. The antioxidant properties against 2,2-diphenyl-1-picrylhydrazyl and 2,2′-azinobis(3-ethylbenzothiazoline-
6-sulfonic acid) radicals, ferric reducing antioxidant power and cytotox activities of the coloured callus extracts were
also reported. Findings: Callus of various colours were successfully produced in A. indica through plant tissue culture,
and their valuable pigment content and bioactivity were evaluated. The green callus contained the highest amount of
anthocyanin, followed by brown and cream callus. The total anthocyanin contents in both the green and brown callus
was more than two-fold higher than that in cream callus. Contrasting observation was obtained for total phenolic
content (TPC), where the TPC of cream callus was significantly higher than that in brown callus. Nevertheless, the
green callus also exhibited the highest TPC. Green callus also contained the highest amount of total chlorophyll and
carotenoid, as well as exhibited the highest antioxidant potential, and was found to be the only extract with active
cytotox activity against SKOV-3 cells. Correlation analysis revealed that the excellent bioactivity exhibited by the
coloured extracts was strongly correlated with the bioactive pigments present in the callus. Research
limitations/implications: The major bioactive compounds identified in the methanolic extracts of A. indica coloured
callus are anthocyanins, phenolics, chlorophylls and carotenoids. Future research work should include improvements
in the extraction and identification methods, which may lead to detection and determination of other compounds that
could attribute to its bioactivity, to complement the findings of the current study. Practical implications: This analysis
provides valuable information on the application of plant tissue culture as an alternative source for sustainable
production of major pigments with medicinal benefits in A. indica for possible use as functional natural colourants.
Originality/value: A comparative study on bioactive pigment production in coloured callus from A. indica leaves and its
antioxidant potential and cytotoxicity is original. To the best of the authors’ knowledge, this is the first report detailing
a comparative evaluation on the production of coloured callus in A. indica and its relative biochemical composition
and bioactive properties. © 2018, Emerald Publishing Limited.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 95.946

Reaxys Database Information

◅ Back to results

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

View at Publisher

Pigment and Resin Technology
Volume 48, Issue 1, 7 January 2019, Pages 9-19

Ashokhan, S.a  Ramasamy, S.a  Karsani, S.A.a  Othman, R.b  Yaacob, J.S.c,d
 

a

b

c

  View additional affiliations

 View references (58)



Betalains | Hylocereus undatus | betalain pigments



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

,  ,

(2018) Molecules

,  , 
(2018) Pigment and Resin
Technology

,  ,

(2018) Pharmacognosy Reviews

  

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Vermicompost supplementation
improves the stability of bioactive
anthocyanin and phenolic
compounds in clinacanthus
nutans lindau

 Yusof, Z. Ramasamy, S.
Mahmood, N.Z.

Production of coloured callus in
Orthosiphon stamineus Benth
and antioxidant properties of the
extracted pigments

 Yaacob, J.S. Othman, R. Ali, H.

Pharmacological and therapeutic
potential of neem (Azadirachta
indica)

 Rahmani, A. Almatroudi, A.
Alrumaihi, F.

View all related documents based
on references

 ▻Authors  ▻Keywords

https://www-scopus-com.ezproxy.um.edu.my/home.uri?zone=header&origin=searchbasic
https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta&st2=&sid=f38b7072228bd67d3b494275dda2e7ae&sot=b&sdt=b&sl=71&s=TITLE%28Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1108%2fPRT-11-2017-0095&locationID=1&categoryID=4&eid=2-s2.0-85055502513&issn=03699420&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=e0d71ebe324814baffd732ada9b1159c&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/sourceid/13251?origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57204435495&amp;eid=2-s2.0-85055502513
mailto:sharmillaashokhan@gmail.com
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=42062063400&amp;eid=2-s2.0-85055502513
mailto:sujatha@um.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=6507784663&amp;eid=2-s2.0-85055502513
mailto:saiful72@um.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=55490337800&amp;eid=2-s2.0-85055502513
mailto:rashidi@iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=54788429500&amp;eid=2-s2.0-85055502513
mailto:jamilahsyafawati@um.edu.my
https://www-scopus-com.ezproxy.um.edu.my/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85055502513&theme=plum-scopus-theme
https://www-scopus-com.ezproxy.um.edu.my/results/rss/handler.uri?citeEid=2-s2.0-85055502513
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85048324349&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta&st2=&sid=f38b7072228bd67d3b494275dda2e7ae&sot=b&sdt=b&sl=71&s=TITLE%28Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57202434321&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=42062063400&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=35409559300&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85044034851&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta&st2=&sid=f38b7072228bd67d3b494275dda2e7ae&sot=b&sdt=b&sl=71&s=TITLE%28Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=54788429500&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=55490337800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57201258654&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85054969569&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta&st2=&sid=f38b7072228bd67d3b494275dda2e7ae&sot=b&sdt=b&sl=71&s=TITLE%28Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta%29&relpos=2
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=55221753300&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=55948213200&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57204215509&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85055502513&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85055502513&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85055502513&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


References (58)

Author keywords
24-Dichlorophenoxyacetic acid Azadirachta indica Bioactive pigments Coloured callus Functional colourant

Thiadiazuron

Indexed keywords

Engineering
controlled terms:

Anthocyanins Antioxidants Bioactivity Chemical detection Chlorophyll Color

Plants (botany) Tissue Tissue culture

Engineering
uncontrolled terms

2 ,2-diphenyl-1-picrylhydrazyl Azadirachta indica Coloured callus

Design/methodology/approach Ferric reducing antioxidant power Functional colourant

Thiadiazuron Total anthocyanin contents

Engineering main
heading:

Pigments

Funding details

Funding sponsor Funding number Acronym

FP055-2017A

Universiti Malaya PG047-2015A,CEBAR RU006-2017 UM

Ministry of Higher Education, Malaysia MOHE

Funding text
The authors thank the Ministry of Higher Education, Malaysia (FRGS grant no. FP055-2017A) and University of
Malaya, Malaysia for the experimental facilities and financial support (Grant No. PG047-2015A and CEBAR RU006-
2017) provided.

Al-Babili, S., Bouwmeester, H.J. 

 
(2015) Annual Review of Plant Biology, 66, pp. 161-186.  . 

 
doi: 10.1146/annurev-arplant-043014-114759 

ISSN: ISSN: 03699420
CODEN: CODEN: PGRTB
Source Type: Source Type: Journal
Original language: Original language: English

DOI: DOI: 10.1108/PRT-11-2017-0095
Document Type: Document Type: Article
Publisher: Publisher: Emerald Group Publishing Ltd.

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Strigolactones, a novel carotenoid-derived plant hormone

Cited 171 times
http://arjournals.annualreviews.org.ezproxy.um.edu.my/loi/arplant

View at Publisher

https://www.reaxys.com/sc-linking/xs/citations/75248457?view=substances&md5=a5d88c188d9c7d3824962844c0ae3a21
https://www-scopus-com.ezproxy.um.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=4c7c32d0175ecbb4140a63c2024cf5c7&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85055502513%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85055502513
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-84928882976&origin=reflist&sort=plf-f&src=s&st1=Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta&st2=&sid=f38b7072228bd67d3b494275dda2e7ae&sot=b&sdt=b&sl=71&s=TITLE%28Analysis+of+bioactive+pigments+in+coloured+callus+of+Azadirachta%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85055502513&refeid=2-s2.0-84928882976&src=s&origin=reflist&refstat=core
http://arjournals.annualreviews.org.ezproxy.um.edu.my/loi/arplant
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1146%2fannurev-arplant-043014-114759&locationID=3&categoryID=4&eid=2-s2.0-84928882976&issn=15452123&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=c468d790aef2fccff3c89c70ce82f5be&recordRank=

