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Metal toxicity and environmental effects on health: a study report on mineral
and heavy metal contents of different Malaysian fish species
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Abstract

This paper discusses effects of metal toxicity and environment on health and followed by a study report on mineral and
heavy metal contents of fish conducted in Malaysia as an example. Fish, a part of being a good source of digestible protein
vitamins, minerals and polyunsaturated fatty acids (PUFAs), are also an important source of heavy metals. Some of the
metals found in the fish might be essential as they play important role in biological system of the fish as well as in human
being, some of them may also be toxic as might cause a serious damage in human health even in trace amount at a certain
limit. A comprehensive study was conducted to fishes collected in Langkawi Island, a popular tourist destination in Malaysia
and the overall findings revealed that from the human health point of view, the fin is a type offish found in the coastal areas
of the island are safe for the consumption. The mineral and heavy metal contents are within the allowable limit of
consumption. (C) All Rights Reserved

Keywords
Author Keywords: Mineral; Heavy metals; Toxicity; Malaysia; Fin fish
KeyWords Plus: TRACE-METALS; RIVER-BASIN; WATER; TURKEY; POLLUTION; INFANTS; LAKE

Author Information
Reprint Address: Jaswir, | (reprint author)
+ IntlIslamic Univ Malaysia, Dept Biotechnol Engn, Fac Engn, Jalan Gombak, Kuala Lumpur 53100, Malaysia.
Reprint Address: Jaswir, | (reprint author)
+ IntlIslamic Univ Malaysia, Int Inst Halal Res & Training INHART, Jalan Gombak, Kuala Lumpur 53100, Malaysia.
Reprint Address: Jaswir, | (reprint author)
+ Surya Univ, Marine Nat Prod Res Ctr, Tangerang, Indonesia.
Addresses:
+ [1]Univ SainsIslam Malaysia, Dent Fac, Kuala Lumpur, Malaysia
+ [2]IntlIslamic Univ Malaysia, Dept Biotechnol Engn, Fac Engn, Jalan Gombak, Kuala Lumpur 53100, Malaysia
+ [3]IntiIslamic Univ Malaysia, Int Inst Halal Res & Training INHART, Jalan Gombak, Kuala Lumpur 53100, Malaysia

+ [4]Surya Univ, Marine Nat Prod Res Ctr, Tangerang, Indonesia

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

Publisher
UNIV PUTRA MALAYSIA PRESS, SERDANG, SELANGOR, 00000, MALAYSIA

Journal Information

Impact Factor: Journal Citation Reports

Categories / Classification
Research Areas: Food Science & Technology

Web of Science Categories: Food Science & Technology

See more data fields

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

Signin v Help ¥  English v

2 Clarivate
Analytics

Search  Search Results Tools v Searchesand alerts v Search History Marked List

4 1of1 »

Citation Network

In Web of Science Core Collection

0

Times Cited

‘ Create Citation Alert

32

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

- Science Citation Index Expanded

Suggest a correction
Ifyou would like to improve the quality of

the data in this record, please suggest a
correction.

4 10of1 P

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=F5VSFbmLPcg26XDy4n8&... 1/4


http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=F5VSFbmLPcg26XDy4n8
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&author_name=Octavianti,%20F&dais_id=3296835&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000432396300045-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&author_name=Jaswir,%20I&dais_id=682659&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000432396300045-2')
javascript:sup_focus('addressWOS:000432396300045-3')
javascript:sup_focus('addressWOS:000432396300045-4')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=Mineral&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=Heavy+metals&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=Toxicity&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=Malaysia&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=Fin+fish&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=TRACE-METALS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=RIVER-BASIN&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=WATER&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=TURKEY&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=POLLUTION&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=INFANTS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&field=TS&value=LAKE&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('reprint_pref_org_exp_link_2', 'inline');hide_show('show_reprint_pref_org_exp_link_2', 'none');hide_show('hide_reprint_pref_org_exp_link_2', 'inline')
javascript:hide_show('reprint_pref_org_exp_link_3', 'inline');hide_show('show_reprint_pref_org_exp_link_3', 'none');hide_show('hide_reprint_pref_org_exp_link_3', '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')
javascript:hide_show('research_pref_org_exp_link_4', 'inline');hide_show('show_research_pref_org_exp_link_4', 'none');hide_show('hide_research_pref_org_exp_link_4', 'inline')
mailto:irwandi@iium.edu.my
javascript:;
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=F5VSFbmLPcg26XDy4n8&component=pct&forwardTo=None&qid=5&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%3d5%26log_event%3dyes%26product%3dWOS%26SID%3dF5VSFbmLPcg26XDy4n8%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000432396300045&search_mode=CitedRefList&SID=F5VSFbmLPcg26XDy4n8&parentProduct=WOS&parentQid=5&parentDoc=1&recid=WOS:000432396300045&PREC_REFCOUNT=32&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%3d5%26log_event%3dyes%26product%3dWOS%26SID%3dF5VSFbmLPcg26XDy4n8%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000432396300045&parentProduct=WOS&parentQid=5&search_mode=RelatedRecords&SID=F5VSFbmLPcg26XDy4n8&parentDoc=1
javascript:;
javascript: void(0)
javascript: void('Next Page')
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=F5VSFbmLPcg26XDy4n8&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=F5VSFbmLPcg26XDy4n8&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=F5VSFbmLPcg26XDy4n8&page=

6/17/2019 Web of Science [v.5.32] - Web of Science Core Collection Full Record

Cited References: 32

Showing 30 of 32 View Allin Cited References page (from Web of Science Core Collection)

1. Textile effluents and their contribution towards aquatic pollution in the Kabul River (Pakistan)
By: Akif, M; Khan, AR; Sok, K; et al.
JOURNAL OF THE CHEMICAL SOCIETY OF PAKISTAN Volume: 24 Issue:2 Pages: 106-111 Published: JUN 2002

2. COMPOSITION OF FOOD CONSUMED BY GREENLAND ESKIMOS
By: BANG, HO; DYERBERG, J; HJORNE, N
ACTA MEDICA SCANDINAVICA Volume: 200 Issue: 1-2 Pages: 69-73 Published: 1976

3. Apilot study of heavy metal concentration in various environments and fishes in the upper Sakarya River Basin, Turkey
By: Barlas, N
ENVIRONMENTAL TOXICOLOGY Volume: 14 Issue: 3 Pages: 367-373 Published: JUL 1999

4. Selected elemental composition of the muscle tissue of three species of fish, Tilapia nilotica, Cirrhina mrigala and Clarius
batrachus, from the fresh water Dhanmondi Lake in Bangladesh

By: Begum, A; Amin, MN; Kaneco, S; et al.
FOOD CHEMISTRY Volume: 93 Issue: 3 Pages: 439-443 Published: DEC 2005

5. Arandomized controlled trial of early dietary supply of long-chain polyunsaturated fatty acids and mental development in term
infants

By: Birch, EE; Garfield, S; Hoffman, DR; et al.
DEVELOPMENTAL MEDICINE AND CHILD NEUROLOGY Volume: 42 Issue: 3 Pages: 174-181 Published: MAR 2000

6.  Determination of trace metals in fish species of the Ria de Aveiro (Portugal) by electrothermal atomic absorption spectrometry
By: Cid, BP; Boia, C; Pombo, L; et al.
FOOD CHEMISTRY Volume: 75 Issue:1 Pages: 93-100 Published: OCT 2001

7. Breasts-fed infants achieve a higher rate of brain and whole body docosahexaenoate accumulation than formula-fed infants not
consuming dietary docosahexaenoate

By: Cunnane, SC; Francescutti, V; Brenna, JT; et al.
LIPIDS Volume: 35 Issue:1 Pages: 105-111 Published: JAN 2000

8. Trace metal pollution in the coastal areas of Penang Island, Malaysia
By: Din, Z.B.; Jamaliah, M.R.S.N.
ASEAN-Canada Cooperative Programme on Marine Science Pages: 240-245 Published: 1994

9.  Title: [not available]
Group Author(s): FAO
Food Security Statistics Published: 2005

10. Title: [not available]
Group Author(s): FAO/WHO

List of maximum levels recommended for contaminants by the Joint FAO/ WHO Codex Alimentarius Commission Volume: 3 Pages: 1-8
Published: 1984
Second Series

Publisher: CAC/FAL, Rome

11. Title: [not available]
Group Author(s): FAO/ WHO

List of maximum levels recommended for contaminants by the Joint FAO/ WHO Codex Alimentarius Commission Volume: 3 Pages: 1-8
Published: 1972

Publisher: CAC/ FAL, Rome

12.  Title: [not available]
By: Freedman, B.

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=5&SID=F5VSFbmLPcg26XDy4n8&...

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

Times Cited:

759

142

1

44

2/4


http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=5&parentDoc=1&qid=6&SID=F5VSFbmLPcg26XDy4n8&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitedFullRecord&isickref=WOS:000178354600007
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=1&REFID=28701635&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitedFullRecord&isickref=WOS:A1976CB79700013
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=2&REFID=3176752&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitedFullRecord&isickref=WOS:000081094100011
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=3&REFID=45564315&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitedFullRecord&isickref=WOS:000229988200009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=4&REFID=57273270&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitedFullRecord&isickref=WOS:000086039500006
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=5&REFID=3594239&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitedFullRecord&isickref=WOS:000170885600011
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=6&REFID=20127646&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitedFullRecord&isickref=WOS:000085208000013
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=7&REFID=4139069&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=8&REFID=39048536&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=9&REFID=320699437&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=10&REFID=446721835&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=11&REFID=560981574&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=F5VSFbmLPcg26XDy4n8&search_mode=CitingArticles&parentProduct=WOS&parentQid=6&parentDoc=12&REFID=321424526&excludeEventConfig=ExcludeIfFromNonInterProduct

