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Abstract

Foodborne diseases, including food poisoning, are becoming a concern as the increasing
prevalence of food poisoning and incidents worldwide. This study reviewed previous
knowledge, attitudes and practices (KAP) studies on food safety and the prevention of
food poisoning in Malaysia. This study also reviewed the behavioural evidence,
similarities and differences of the KAP food safety and food poisoning prevention studies
in Malaysia and provided an overview of the relationship between KAP level and the
socio-demographic profile of the respondents. Sixteen studies covered from 2015 to 2020
(March 2020) were selected. Research was identified through Scopus and Web of Science
as main databases and manual searching in Science Direct, PubMed and Springer-Link as
the electronic database with Google Scholar as search engines. The journal (research
articles) within last five years from 2015 to March 2020, the published articles are easily
accessible for researchers, open access with full text, the language was limited to English,
and research studies that were done in Malaysia. Knowledge was the most influential
factor in the prevention of food poisoning. Ten articles reviewed showed that there was a
good level, two studies showed a moderate level, and three studies reported a poor level of
knowledge among respondents. For the attitude part, eight studies showed a positive
attitude towards food safety attitudes and the prevention of food poisoning with a high
level of satisfaction. However, one study had reported that there was a negative attitude to
the prevention of food poisoning among respondents. For the practical part, six studies
had a good level, two studies showed that there was an average score of food safely
towards practices and food poisoning prevention, and one study reported that there were
unsatisfactory food safety practices. In the reviewed studies, there was a positive
association between KAP’s level of food poisoning prevention and its socio-demographic
profile, including age, sex, ethnicity, education, income, work experience, and attending
food safety and hygiene training. There is a need to improve knowledge, awareness and
practice among the community on food safety due to the increase in foodborne disease
cases in Malaysia.

1. Introduction

Foodborne diseases are defined as the toxic or

(WHO, 2018). The common symptoms of foodborne
diseases are nausea, vomiting, stomach cramps, and
diarrhoea (CDC, 2019).

infectious in nature that caused by bacteria, viruses,
parasites, or chemical substances that enter the body
through contaminated food or water, which can give an
infection including severe diarrhoea and meningitis
(WHO, 2019). There are five categories of foodborne
diseases including cholera, typhoid fever, hepatitis A,
dysentery, and food poisoning (i.e. associated with acute
gastrointestinal symptoms like diarrhoea and vomiting)
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Approximately about two million of fatal cases occur
worldwide in a year due to food poisoning particularly in
developing countries (WHO, 2019). About 600 million
people worldwide fall ill after eating contaminated food,
and 420 000 fatal cases occur every year. The most
common diseases due to digestion of contaminated food
are diarrhoeal diseases, which cause 550 million people
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to fall ill and 230 000 fatal cases every year, especially in
developing countries (WHO, 2019). The incidence rate
and cases of food poisoning increased in Malaysia from
2000 to 2017 (Ministry of Health Malaysia, 2018).
Growing cases involving the consumption of non-
hygienic food are becoming more serious, not just
among the public but also among school children, even
though numerous attempts have been made by the
authorities. Consumer safeguards in food handling are
critical to eliminate or reduce the growth of emerging
bacteria, avoiding cross-contamination that would
prevent foodborne diseases from occurring (Moreb et al.,
2017).

Lack of knowledge, attitude and practice to prevent
food poisoning can lead to foodborne outbreaks. Food
mishandling and poor personal hygiene may allow
pathogens to grow and multiply in sufficient numbers
and cause human illness (Abdullah, 2015).
Understanding the interaction between consumers on the
prevailing knowledge, practices and beliefs of food
safety can minimize the occurrence of foodborne illness
(WHO, 2001). It is, therefore, necessary to educate
consumers about the choice of food premises as well as
the proper food safety and hygiene guidelines for food
preparation at home.

This study reviewed previous knowledge, attitudes
and practices (KAP) studies on food safety and the
prevention of food poisoning in Malaysia. This study
also reviewed the behavioural evidence, similarities and
differences of the KAP food safety and food poisoning
prevention studies in Malaysia and provided an overview
of the relationship between KAP level and the socio-
demographic profile of the respondents.

2. Materials and methods
2.1 Exploration resources

Literature was conducted in March 2020 using
Scopus and Web of Science as main databases. Only
research articles from 2015 to March 2020 were
included. Research articles were chosen because research
articles act as the primary sources that offer empirical
data (Shaffril et al., 2019). Nevertheless, it should be
noted that no database comprehensive or perfect
including Scopus and Web of Science (Shaffril et al,
2019). Therefore, this study conducted a manual
searching on several established sources including
Science Direct, PubMed and Springer-Link as an
electronic database with Google Scholar as search
engines to obtain the articles regarding KAP towards
food poisoning in Malaysia. The language was limited to
English and open access with full text.
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2.2 The systematic review process in selecting articles
2.2.1 Identification process

The first process in the systematic review was the
identification of keywords, followed by the process of
searching the similar and interrelated terms of study
based on the previous studies, encyclopedia, dictionaries,
and thesaurus. After all relevant and related terms
managed to identify, the search strings on Scopus and
Web of Science database were conducted in March 2020
(Table 1). Literature was completed using the term
“knowledge”, “attitude”, and “practice”, and synonyms
for the terms; knowledge = awareness, recognition;
attitude = belief, practice = habit. There were five main
keywords used to search appropriate studies includes
“knowledge”, “attitude”, “practice”, “food poisoning”,
and “Malaysia”. The interchangeable word used in this
study was from food poisoning to food safety and food
hygiene. The studies that addressed only “knowledge” or
“attitude” or “practice” or combination of any two of
these terms were included to account the number of
articles related to the topic. In total, 165 articles were
chosen in the first stage of the systematic literature
review process.

2.2.2 Screening process

The main purpose of the screening process was to
remove duplicate articles and articles that do not meet
the inclusion criteria. A total of 110 articles remained in
the first stage after the removal of duplicate articles. As
previously stated, the inclusion criteria for this review
included only journals for the last five years from 2015
to March 2020; published articles in English that are
easily accessible to researchers; open access to full text;
and was conducted in Malaysia. The exclusion criteria
were the publication that is in the form of conference
proceeding, chapter in a book, book, book series, meta-
synthesis, meta-analysis, review and systematic review.
As a result, a total of 40 articles remained on the basis of
inclusion and exclusion criteria.

2.2.3 Eligibility process

A total of 40 articles were prepared for the third
process in systematic literature review known as the
eligibility. In this stage, the abstract and main contents of
all the articles were examined assiduously to achieve the
objectives of the current study and to fulfil the inclusion
criteria. A total of 24 articles were excluded after
reviewing the abstracts and main contents. In total, 16
articles were selected to be reviewed.

2.3 Data extraction and analysis

PRISMA table or Preferred Reporting Items for a
systematic review is a published standard to conduct a
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Main database

Keywords

Search string

Web of Science

(WoS)

Knowledge, attitude, practice,
food poisoning, Malaysia

(TS=((“knowledge*” OR “aware*” OR “recognition”’) AND (“attitude*” OR
“belief*””) AND (“practice*” OR “habit*””) AND (“food safety” OR “food
poisoning” OR “food hygiene”) AND “Malaysia’))

Knowledge, attitude, food
poisoning, Malaysia

(TS=((“knowledge*” OR “aware*” OR “recognition”’) AND (“attitude*” OR
“belief*””) AND (“food safety” OR “food poisoning” OR “food hygiene”’) AND
“Malaysia”))

Knowledge, practice, food
poisoning, Malaysia

(TS=((“knowledge*” OR “aware*” OR “recognition””) AND (“practice*”” OR
“habit*”) AND (“food safety” OR “food poisoning” OR “food hygiene””) AND
“Malaysia”))

Attitude, practice, food
poisoning, Malaysia

(TS=((*“attitude*” OR “belief*””) AND (“practice*”” OR “habit*””) AND (“food
safety” OR “food poisoning” OR “food hygiene”) AND “Malaysia”))

Knowledge, food poisoning,
Malaysia

(TS=((“knowledge*” OR “aware*” OR “recognition”) (“food safety” OR “food
poisoning” OR “food hygiene”) AND “Malaysia”))

Attitude, food poisoning,
Malaysia

(TS=((““attitude*” OR “belief*””) AND (“food safety” OR “food poisoning” OR
“food hygiene’) AND “Malaysia”))

Practice, food poisoning,
Malaysia

(TS=((“practice*” OR “habit*””) AND (“food safety” OR “food poisoning” OR
“food hygiene”) AND “Malaysia”))

Scopus

Knowledge, attitude, practice,
food poisoning, Malaysia

TITLE-ABS-KEY ((“knowledge*” OR “aware*” OR “recognition””) AND
(“attitude®” OR “belief*”’) AND (“practice*” OR “habit*””) AND (“food safety”
OR “food poisoning” OR “food hygiene”) AND “Malaysia”)

Knowledge, attitude, food
poisoning, Malaysia

TITLE-ABS-KEY((“knowledge*” OR “aware*” OR “recognition””) AND
(“attitude®” OR “belief*’) AND (“food safety” OR “food poisoning” OR “food
hygiene””) AND “Malaysia”)

Knowledge, practice, food
poisoning, Malaysia

TITLE-ABS-KEY ((“knowledge*” OR “aware*” OR “recognition”) AND
(“practice*” OR “habit*”) AND (“food safety” OR “food poisoning” OR “food
hygiene”) AND “Malaysia’)

Attitude, practice, food
poisoning, Malaysia

TITLE-ABS-KEY((“attitude*” OR “belief*”) AND (“practice*” OR “habit*”)
AND (“food safety” OR “food poisoning” OR “food hygiene”’) AND
“Malaysia”)

Knowledge, food poisoning,
Malaysia

TITLE-ABS-KEY((“knowledge*” OR “aware*” OR “recognition”) (“food
safety” OR “food poisoning” OR “food hygiene”) AND “Malaysia”)

Attitude, food poisoning,
Malaysia

TITLE-ABS-KEY((“attitude*” OR “belief*”) AND (“food safety” OR “food
poisoning” OR “food hygiene”) AND “Malaysia’)

Practice, food poisoning,
Malaysia

TITLE-ABS-KEY((“practice*” OR “habit*”) AND (“food safety” OR “food
poisoning” OR “food hygiene”) AND “Malaysia’)

Research identified through Scopus and Web of Science as main databases
and manual searching in Science Direct, PubMed and Springer-Link as

Identification:

necessary information that will enable them to examine
and evaluate the thoroughness and quality of a review
(Shaffril et al., 2019). Sierra et al. (2015) had claimed

electronic database with Google Scholar as search engines
(N=165)

Articles excluded (N= 70)
(excluded due to the KAP studies on
v the general and other topics, year
Screening: below 2015, the publication in the
form of conference proceeding,

Duplicates articles were removed —| chapterin a book, book series, meta-
(N=110) synthesis, meta-analysis, review and
l systematic review)
Eligibility: Articles excluded
(N=24)
Full-text articles accessed |—» potentially relevant articles
(N= 40) reviewed in abstract
Selected:

Articles included in the review
(N=16)

Figure 1. Study selection process

systematic literature review. A publication standard is
required to guide the researchers to obtain the related and
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that PRISMA can identify the inclusion and exclusion
criteria for a particular study and is often used within
medical studies. The PRISMA table was adopted and
used in this study by reporting the main process in
conducting a systematic literature review which includes
identification, screening and eligibility process. A flow
diagram for the study selection process is shown in
Figure 1. Further consideration of Malaysia as a country,
the articles included in the review led to 16 studies. The
following data were extracted from the selected articles:
KAP constructs (Knowledge, Attitude, Practice),
authors, publication year, sample size, study area/district,
and main outcomes as shown in Table 2.

2.4 General study characteristic

A total of 16 studies on knowledge, attitude and
practice regarding food poisoning in Malaysia covered
from 2015 to March 2020 were selected. 16 reviewed
articles included on knowledge, attitude and practice

© 2020 The Authors. Published by Rynnye Lyan Resources



Nur Afifah et al. / Food Research 4 (6) (2020) 1832 - 1849

1835

9SIn09 Jurures} 94} Jo ddUBPUE Y} 03 390dsal YIm $a9130eId JO [9AJ] AU} USIMIIq SOUSIIIJIP JUBIIIIUTIS ON

'soonoeld Jo 9FeI0AR 1SOMO] O} PAMOYS P[0 SIBIA ()¢- 17 958 Yim sjuopuodsal oFe yiim uoneroosse ue pey aonoeid oy,
‘sjuopuodsar orewr uey) 300dse oonoeId ur 9109s Y31 B 9ARY SJUIPUOdSaI J[ewd) ‘IOpuad YIm POJRIoOSSe A[JUBdTUSIS 901)0BI]
‘s19[puey pooj Suowe 9onoe1d Jo [9A9] poo3 © peH

dndRIg

"S9SIN0D JUIUTRI) JO 9OUBPU)E O} SUTUISOUO0D IPMINE JO [SAJ] oY) USIM]O] OUSIJJIP JUBOGTUTIS ON e
‘uone1ado pooj e ur sopmpe aanisod

SoAI3 oouorradxo Sunjiom Y31y (soousr1adxo SUDIOM UM SOPNINIE JO [9AS] AU} UM SOUSIOMJIP JUBDIIUSIS B SeM QIO e
-asearout a8e dnois se opmpe Jo syutod ueow }soySIY oY) POMOYS 9. )M PIJRIOOSSE A[JUBOIJIUSIS 0PIy e
‘syuopuodsar ojew uey) syoadse opninge ur 2100s YSIY € dALY SJuUdpu0odsal o[ewd) (10puds Y)im pojeroosse A[JuesyIusis opmmy e
9PN JO [9AS] POOD) ::MWMMMM\M
pMMmIV ‘rendsoy
*981n0o SuruIes} 9y} JO d0UBPUSNE A} SUILIOOUOD 9FPI[MOUY JO [9A] Y} USIMIOQ SIUIIJIP JuBOYIUSIS ON| o nueS3usIS],
"pasealour oFe se pasearour a3pajmouy| aSe )M PojeIoosse pey o5pojmous] e 3 ou‘wﬁoo“%mm_u
‘sjuapuodsal H%wm
orewr uey) syoadse 9Fpajmous] ur 01098 Y31y B 9ARY SJUOPUOdsal O[BWId) (IOPUSST YIM POJRIOOSSE AJUBOIUTIS 0Fpojmous] e
o3papmouy] Jo [9A9] Po03 & oAy Sjuopuodsay e sIa[puey -ogwads  (9107) v 12
9gpajmoudy PooJ +§ jou,  EpUI[SEUION z
‘[OAS] [RUOT)BONPA 1M PISBIIOUI SAI00S 9FBIOAL O} pUB UOHEONP
[eWLI0] JNOYIM SIS[PURY POO] 0) PaIeduiod uoneoNpa YIM SI9[puey pooj o) Juowre J9Y31Y sem sad13oeld JO [AQ] UBSW AU, e
‘SI9[pPUBY POOJ JO AJI[RUONIBU PUE [9AJ] UONBINPI Y} 2I9M s9d130e1d  SI9[puey pooj Jurouanjur APUeoyIuSIs SI0}0Lf OM], e
‘puey UBS[ 0} [9MO0} € st uoide osn pue ‘saoed Auew
UB9[d 0} [9M0) dwies JY} asn ‘puey d1eq Y3 yim dn deim jou soop JeYy) POOJ Yono) (SPOOJ POISOIFOP 9ZIJAI (039 90k “Irey UO
spuey J19y} Surqqni o3 paje[ar yorym sjuapuodsar Jo Aofewr v Aq Aj1odoid pasnoeid jou arom ouaI3AY [euosiad Jo sjoadse oAl e
"04G° 6/ JO 91008 UBOW B Y3 Soonoeld 9Jes 0jul PouIn) Jou opmIje pue a5po[mouy e
dndRIg
"UO1EONPA JO [9AJ] Y} 03 A[SuIpI0ooe
PIseaIo Ul SOPNIINE JO [9AJ] UBUL O {SIS[PUBY POOJ JO SOPNIINE AU} 9oUN[JUI AJUBIIJIUSIS SIS[PUBY POOJ JO [9AJ] [BUOHEONPI Y], e
POOJ PAISOIJOp JO USZOIJAI
03 parela1 o1doy 3dooxa ‘uonorysies Jo 249 Y31y & Je pue Surjpuey A)ajes pooJ ul apmiie aanisod B pamoys sjuopuodsor oyl e
apmmy
"Sururer) I9[puey pooj popuse uey) MO Sururel) I9[puey pooj papusle jou sjudpuodsar ) Suowe 3pI[MOoUY JO UBW O] e
*dnoi3 a3e Jo [0A9] oy} 03 A[SuIp10ooe JuIiseaIour IZpo[Mouy JO [9AD] e erskerepy (S107)
‘Sururer; I9[puey pooj papusje pue d5e ay) ‘sjuopuodsar oy Suouwre IZpa[Mmouy] JO [SAJ] ) JOUIN[JUI JBY) SI0}OB} OM], e h@w&g:m ‘ID 12 NRIS
J3pormouy Jo [9A9] Y31y € pey sjuopuodsarayy e s1a[puey 1e sneparg
agpajmoud] pooJ .7  1NOD PoOq PUOIN 1
Surpur urepy uapuodsoy \mwwwamwmam SooudIRly  Apmg

SONSLIgORIRYD JIOY) PUB MIIADI AU} UI PAIOPISUOD V3] UO Paseq saIpm§ "¢ 9[qe L

© 2020 The Authors. Published by Rynnye Lyan Resources

eISSN: 2550-2166



1836

Nur Afifah et al. / Food Research 4 (6) (2020) 1832 - 1849

-onjoead Surppuey pooj Jo 10939 [[ews & pey sweioid Jururen pooj je 90UBpuUd L J[IYM JOJJ 9JRIOPOW Pey AJN[RUONEN

‘puaye Jou pIp oym asor uey) sadonoeld urpuey poo3 pey Sururer) pooy

Papuaje pey oym 3soy 2onoerd Surjpuey pooj yim Jurures) pooj je 99UBPUI)E PUR AJI[BUONRU JO J091J9 JUBOYIUSIS B Sem Iy [,
‘sjudpuodsar Fuowe saonoeld Sulrjpuey pooj 10J 2100S 93BISAR Y ],

dndRIg

*SId[pueRY POOJ JUBISIW FUOWE S[OAJ] [BUONBINPS MO] pue swel3oid

Sururen; pooy je eouepuaie 100d ‘Ajjeuoneu  syudpuodsor Yim pajeIoosse sem sjuopuodsar ay) Suowe oFpajmouy| JO [9AJ] 100d
‘uoneonpa A1epuodas pue Arewrad

Suraey Auo asoyy 03 paredwo)) *ouIIZAY pue SSOUI[UBI[D POOJ JO IZPA[MOUY UO 19139q Pa109s Jurured] 1y31y yim sjudpuodsay

BISAR[RIN
‘[9A9] [BUOIIRONPA PUB UISLIO AIJUNOD SI[qeLIBA Suowe d3pa[mousy] A19Jes PooJ Ul dOUIIJJJIP JULOIUSIS € Sem 1], e 61 U wepy
"SSQUITUBI[O pue JUAI3AY pooy sloppuey  yeys ‘(431
uo IreJ pue ssau[[l auroqpooj pue suogoyjed suroqpooy Jo swoidwAs oy} uo 100d sem syuopuodsar o) Suowre IZpo|mou YL, e pooy yody “(08)
‘K1ayes pooj Jo a8pajmouy] 100d pamoys sjuopuodsaray], e siueiSiu  nueSSudIa ], 9102)
a3papmouyy €8¢ Blend  /PJ2YOM N4
‘opmie A195es pooj pue a3pajmouy] suar3Ay judwdmba
‘o3 pajmouy| A3a5es pooy [[eroro Yym diysuoneor jueoyrudis aanisod e oaey aonoeld suoI3AY pue A3oyes pooy poytodor-Jjog e
‘[9A9] [BUOIIBONPS AQ PIIOJJE 10U dIaM $00IN0S 0o13oeId oudISAY pue K1oJes pooj pojiodaI-J[oS e
‘Sururen; Aue paurejqo jou oym asoyy uey) saonoeid susI3Ay pue Ajayes pooy parrodar-Fjos 10ysiy
9ARY S9SIN0S UI[PUBY POOJ PIPUNE JBY) SIS[PURY POOJ (9SIN0O Jurulel) SIQ[PULY POOJ YIIM PIJeId0SSe AJUBOIJIUSIS 20110l @
‘sjuopuodsar oy Suowre saon0e1d £10Jes poojy poor) e
dnaeI]
*K)9Jes pooJ uo A3pajmouy| SUIseaIour Yarm SuIsearour K)oJes pooj SpIemo} opnime s, I9[puey pooj 3y} Jey} pajedipur
‘a8pormouy] auar3Ly [euosiad pue oFpajmouy| A3oJes pooy [[eloAo Yim diysuone[or Jueoyugis aanisod e pey opmyme K1oyes poo e
Renlier
)M PAIeIo0sse A[JUeOIJIUSIS 9pniIje PJRIIPUL SO[W URY) JOYSIY A[[EO1SIE)S 91oM SOpNIINR A19Jes pooj S, J9[puey pooj J[ewd] e
‘syuopuodsar oy Suowre apnjre K}9Jes pooJ 10J 9109S UBIWL YSIY POMOYS e
pmmv
"K)9jes pooJ spIemo) apmipe s juspuodsar ayy Sursearout Jy3iw A195es pooj uo syudpuodsar Jo oFpajmouy| Jo eIsKe[e]y
OSBAIOUL O} PIIBIIPUI (dFpajmouy| A3ajes pooj pue a3pajmouy] suoI3Ay [euosiod yim digsuone[ar JuedJiugis oAnIsod € ST 910y, e Jo uordoy
QuaISAY Jeuosiod pue a3pajmouy] [onuod armjerodwa) yim jusudinbe Jo o3pajmouy] uoamiaq UONIB[OLI0D OANISOd € ST QIO ], e Euntmz
‘a8pormouy] [onu0d arnjeradwo) pue sudISAY [euosiod yim paje[ar1od A[9Anisod st oudISAY juowdinba jo oFpojmouy] e u m_ooswm
‘sjuopuodsar orew 03 pareduwioo w:% 180q
03pomouy UOIIBUIIIBIUOI-SSOI0 puk JUAISAY [euosiod uo sa109s 93pajmour| Y31y Apueoyrusis pa1ods sjuopuodsar ojewd,{ e us ASS
‘Juowdinba jom odim 03 9[qeIINS JOU 2I0M S]OMOJYSIP Jey) mouy Jou pIp pue oudl3Ay juowdinbo (8102) 17
Jo a3pajmoury syoe[ Juapuodsar oy} JO ISOW Inq ‘QUAISAY PO0J pue A)ojes pooy Jo aZpajmouy| poo3 oAy sjuopuodsoray] e SI9[pueRy ‘ory1oods JER-DING|
Agpamouyy PooJ €1 10U, -BI0(] €
Sur d: pmsid K
Ipul UIBA uapuodsoy feore Apmg soouaIRey  Apmgs

SOTSLIOIORIBYO JIAY} PUB MOIADI O} U PAISPISUOD JVI] U0 paseq sarpug "(1uo)) 7 9[qeL

© 2020 The Authors. Published by Rynnye Lyan Resources

eISSN: 2550-2166



Nur Afifah et al. / Food Research 4 (6) (2020) 1832 - 1849

1837

‘sme] J10j1eqe douerduod spiemo) 901oe1d JO [9A] A} YIIM UOIBIOOSSE JUBDIJIUSIS € PRY 93PI[MOUY e

‘SIONI0M J}
Suowe smef 11033eqe YIM douer[duod spiemo) 9o1oeId JO [9AS] PUE SNJB)S [E)LIBW US9MISQ UOTJBIOOSSE OU PBY UOBONPS JO [9A] e
‘[o13u09 3sad pue uonejues Jo 3o130e1d poo3 € pey syuopuodsar Y} JO %05 e

‘syuopuodsar o[ewoy
uey) douerdwoo Jo donoeld 19309 € pey d[eW AY) (SIIoM J) Fuowe do10eId JO [9A] AY) YIM UOIIBIOOSSE JUBDIJIUTIS B PBY XoS
-ooueldwod Jo 9o10e1d JO [9A9] pooS © pey sjudpuodsal Jo Auolely e
CRI A1 A

opmme aAnisod & pamoys syuopuodsar Jo Ajuofejy] e
PpmmyV

‘SIONIOM Q) Suowe 9pMyIIEe pue oFPO[MOUY USIMIOQ UOIJRIOOSSE ON
‘suonMISUl AIe1319} POpudlIe PeY SIAMIOM JO 9,6 7 Jey) sonsLoeIeyd drydeidowap s juapuodsar

o) UI JUOPIAD SEM [OAJ] [BUOHEONPS MO] dU} Sk sjuapuodsal oy} Suowe d3pa[mouy| JO [9AJ] A} 0} POJe[ol Pey UOEONPI JO [9AY] e
‘sjuopuodsar o[ewoy

uey) 9]qeadpajmou a1ow oq 0) pareadde sojew Ay} ‘UONO[[00 BIEp SULIND SPEW UOBAIISO PUB SMIIAISIUL [euosiod Uo paseq e eiskefey ¢
‘sme] Jroyeqe douerduwods spremo) 9o10eld Jo [9A9] 9} YIM UONBIO0SSE JUBdIJIUSIS € pey o95pojmouy] e :ququMMH
‘syuopuodsal ofewr uey) 93pojmouy] "ENEM:EM
J0 19A9] 10y31y & pey sjuapuodsar o[ewo) (SI0IoM ) PUB ZPI[MOUY JO [9AS] U} )M UONBIDOSSE JUBOYIUSIS B PR XOF e ‘unSun] ¢ (9107)
*K)9Jes PooJ uo A3pa[mous] Jo [9AS] MO[ © pey sjuopuodsar oyl Jo Ajuuofejy e soylom  nuedduaia], v 12
a3pajmouy]  Iopeqe 697 eren’y  WENpqV 9
oonoeld Surpuey pooj Jo 109139 [[ews & pey sweidoxd Sururen pooy je 0ULPUINE J[IYM J09JJ0 9JeIOpOW pey AJI[BUOLIEN e
“pusyIe 30U PIP oym asoy) ueyy sednoeld Surjpuey poos pey Sulurer) pooy
Papuope pey oym asotf donoerd Juijpuey pooj yim Jurures) pooj je 90UBpPUINE Pue AJ[EUORU JO J091J0 JUBOIJIUTIS B SeM JIOY], e
‘sjuopuodsar Suoure sao130e1d SUI[pULRY POOJ J0J 9100S OFBIOAR I, o
ERICRIAE |
*K10§es pooj premoy sopmyiye oy uo joeduwir oanisod jueoiyrudis € pey osInoo Juljpuey pooj Ajes e
"SI9[puey PooJ JO sapmiryie uo 1oedwr ue 9AeS 9109 Julr[puey pooj JJes pue ‘QdudLIadxo SurjIom oA [eUOLIBONDY e
‘syuopuodsar oy} Suowe paMoys 9pme Poos [[BIOA) e
MMV
) . . BISAR[RIN
o3pamouy KjaJes pooj uo Joedull ue 9AIS $OSINO0D SUI[PURY POOJ Jes pue ‘QousLIadxo JUIIOM [OAJ] UOTJRONPT e ‘mdum
-ouQISAY [euosiad ur 01008 Y31y € ‘UONBIULS PUB UOIIBUNIULIUOI-SSOIO Ul A[100d 21008 sjuopuodsar oy, e eenyy
"K19JeS pO0J JO 23P[MOUY JO [9AJ] 9JBIIPOW B JABY SJUOPUOdSIay], e s1o[puey u1 payeoo| (L102)
Igparmomyy PooJ 68 Ays1oAtun) ‘D 32 99 S
Surpurj urepy juopuodsoy \mwwwﬁwwam SQ0UQIoJOy  Apmis

SOTSLIOIORIBYO JIAY) PUB MOIADI O} U PAISPISUOD JVI] U0 paseq sarpmg "("uo)) 7 9[qeL

© 2020 The Authors. Published by Rynnye Lyan Resources

eISSN: 2550-2166



1838

Nur Afifah et al. / Food Research 4 (6) (2020) 1832 - 1849

‘Sur[puey pooj SUIA[OAUL

Syiom  syudred s uopuodsal ayy Joyjoym pue a3pa[mouy| A19Jes POOJ JO [9AI] O} UIIMIO] UONRIIOSSE JUBIJIUSIS B SeM 910U [,
"SIOPUS U2aM}Oq 9FPI[MOUY UT SJUISJJIP JUBDIJIUSIS OU SBM I [,

*93pajmoury A19Jes PO0J JO [9AJ] A} PUEB WEINS JIWIPEIR O} UIIMII] UONRIIOSSE JUBIIJIUSIS B SEM 910U [,

I} JOYI0 9y} uey) d3pajmour] K19Jes pooj poos pey SAB[RIA OTUYIO OUAIJJIP USIMIIq A3PI[MOUY UT SOUIIIPIP YL,
‘vpjououpg Ajremonaed suodoyied ouroqpooy Surpaesar 9Fp[Mouy JO [9AJ] MO & Pey sjudpuodsar oy [,

‘Buruostod pooy jo soudrradxa snoradid pue 1o[puey

pooj are syudted JIOy) JOYIOYM ‘WIS JTOPLIR ‘AIOTUYId YIm PIjeIoosse Apuedrjiusis st a5pajmous| A3oJes pooy Jo [9A9]
“WIBDI)S 9JULIOS 2N J} Ul PUE ‘SIS[PUBY POOJ Ik

oym syuared yim asoy ‘Suruosiod pooy uo sousLadxa snoraaxd yim asoy (sAe[ejy Suowe 10y31Y 93pajmous] A19§es pooj poon)
"SjuUapIYS oy} Jo AjLrofew ay) J0J JUSIOILINSUI ST 9FPo[mouy] A19Jes pooj JO [9Ad]

IZparmoumy|

J03ue[dog
syuapnis 9o1nsIp
noy wesueT  (6107) 17
woz 019 nnyg 2 eIyeAg ‘9

syuopuodsar oy3 Suowe soonoeld SUAISAY PooJ 01 PAINGLIJUOD SSI] SBM UOIJRUILIBIUOI-SSOL))

's90n0e1d ouaISAY pooy 0} UONNGLIUOD JJLIIPOUW B Sem dUIISAY [BUOSIO]

‘pooy o3 Surjjes pue Suriedoxd

J[IYM IQA0D 3q 0} PISU POOJ J0OO Pue FUR00D AI0Joq SIY()Z 10J 293pLyy oy ur 3dod] 2q 01 padu pooj 2213k A[Fuons syuopuodsar oy [,

R R |

"ouaISAY [euosiod IIm Paje[o1I0d A[JUBdOIIUSIS Sem 9Fpajmouy] AJaJes poo
-QuaISAY [euosiad noqe mauy syuspuodsar oy,

Agpamouyy

SI9[puey BISAR[RIN
pooy Joguepg  (9107) v
JIqow Oy ‘Wely yeys joqrewsy L

Surpurf urejy

psIq

feaxe AprS SQOUQIOJOY  ApmS

juopuodsay

SO1SLIO)ORIBYO JIOY) PUB MOIADI AU} UI PAIOPISUOD V] U0 paseq sarpmig "("u0)) 7 9[qel

© 2020 The Authors. Published by Rynnye Lyan Resources

eISSN: 2550-2166



Nur Afifah et al. / Food Research 4 (6) (2020) 1832 - 1849

1839

‘spuey SuIysem jou I0J suoseal Jurpiedar ogejudorod mo[ ‘g e
"QUAISAY pue A19Jes pooJ SpIemo) Spmine poos B pamoys sjuopuodsar oyl Jo Ajuolejy e
oPmmyVv

‘spoypow urredoad pue Suryes a19y3 03 pred sem uonuoye
ss9[ se ‘orpqnd oY) Suowre ssoudIeme Jo [9A9] Jood oy 03 anp d1om sjuopuodsar Suowre IZpo[MOUY SAISUIXS J0od PUIYaq SI030E ]
‘sjuapuodsai oy} Suowre 100d sem duIIZAY pue K19Jes POOJ SPIEMO] 9FPI[MOUY JO [9A9] 1odoap v

L]
. * (8100)
JJeIOpOW 9q 0} PUNOJ AI00S AFPI|MOUY [BIO], e sjuapnys 10 1
*QuQI3AY pue A)1aJes pooy Jo o3pajmouy] poo3 pamoys syudpuodsar ayp jo Ajofejyy e AnsioArun RISKR[RIN nedefelg
a3pajmouy onqnd 698 “a1e3s yepay PNV 01
"SJUOPIYISONAIAIP Fuowe
oonoeld pue opminIe usAMIaq pue ‘donoeld pue agpojmouy| ‘Opmipe pue 9FPI[MOUY USIM)IQ UOIIBIOOSSE JUBIIJIUTIS B SEM IOUYIION
-Buruosiod pooj sp1emo) sI9[puey pooj Juowe 2o1oeld pue 9pNIINE USIMIIQ PIAIISGO SeM UOIIBIOOSSE JUBJIJIUSIS ON o
‘sIo[puey
pooJ Suowre paAIdsqo sem 01oeId pue 9FPI[MOUY USOMIq PUB IPMIIIE PUB 9FPI[MOUY UIOM)q UONJRIOOSSE JUBOYIUTIS
‘s19[puey pooj Suowe Juruosiod pooj spremoy oo1oeld pue 19puod udamiaq diysuonear Juedyrudis ou Sem Y], e
‘'S JO 95e 19pP[0 YIMm 1amo] sem Furuostod
PooJ spaemoy oon3oeld Jo so109s [e103 ‘g Suowe a3e yym Suruosiod pooj spremo) 9onoeld Ul UORIOOSSE JUBOYIUSIS © SeM 010U ], e
‘SIo[puBy PO0J FUOWE S[OAJ]
QWOooUl pue uoneonps ‘9Je ‘Jopusd doudISHIp ssotoe Juruosiod pooj spremo) 9o1oeld Ul POAIOSQO Sem JOUSIONJIP JUBOIUSIS ON o
‘3uruostod pooj Jo sonoeid 100d e pey sjuopuodsor oy e
ERIBLAE
‘Suruostod pooj spremo} opmymie 1ood e pey S pue i e
‘SIo[puey pooj Suowe S[oAJ]
owooul pue UoeoNps a8k ‘sIopuasd JOUIYJIP SS0Joe Furuosiod Poo) PIemo) IpMIIe Ul PIAIISO SeM OUIIYJIP JUBDIJIUSIS ON e
‘8uruostod pooy spremo) apmiye 100d e pey sjuopuodsaroy], e
pMmmVv
‘S orewdy 03 paredwod
se 2109s Y31y € 2A_Y S(J [BW [IM S S[BWRJ PUB J[BW U2IMIO] 9Fpo[mouy| JO uosLiedwod J0J punoy JULISJIP JUBOIU3IS e
"HA 01 pareduioo apmie pue a3po[mou] ul 9109s agejuaoiod [€)0) ueaur Joy3Iy A[JueolIugIs € pomoys Sq o (HA)
"HA 03 paredwod Suruosiod pooy Surpredar agpojmouy] Y31y pey Sq = e SIo[puey <
"SIopuad u2am3aq Suruosiod pooj Jo 9FPI[MOUY Ul SOUIILIP JUBOIUSIS B SBM JIJY], e o Avmoaow SNMM_\\M%M
"SIS[PURY POOJ FUOUIR S[IAJ] SWOIUI PULB UONBINDPI sjuopnys onqnd v
‘08e ‘SIopuas 9oUIIPIP SSOIor Suruosiod pooy premo) d3pa[Mouy JO [SAJ[ Y} UI PIAIISQO SeM OOUISJJIP JUBOYIUSIS ON o OIRIRIP €6 '
‘Suruostod pooy Jo o3pagmou] pood pey sjuapuodsaIdyl e ‘suopuodsar oryroads (8107)
a3pajmouyy 901 U, v e 1y 6
wsig
Surpurj urepy juopuodsoy feare AprIg SQouUQIoJy  Apmis

SONSLIg)ORIRYD JISY) PUB MOIADL Y} UI PAIOPISUOD V3] UO paseq saIpmi§ “(Juo))) g 9[qe L

© 2020 The Authors. Published by Rynnye Lyan Resources

eISSN: 2550-2166



1840

Nur Afifah et al. / Food Research 4 (6) (2020) 1832 - 1849

*9100s 9o130e1d Y31y PRy OS[B 91005 9FPI[MOUY MO[ YIIM SJUIPUOdsay e
*9100s 9o1p0eId UBOW pUB 9100S IPMIINE UBIW S} USIMIQ SBM UOIIB[OLIOD 1SAUONS O] e
*0109s oo1porId pue 93 pajmouy
U93M)q PUE ‘0109s 901)0eId pue apnIne Usamiaq ‘9I00S OPNIIIIE Pue 2I00S AFPO[MOUS UBSW USIM]IOQ UONE[AII0d dANISod v e
UoNER.LIOD

*19110} AU} WO SUTUIN)AI J9J. SpuERy

ysem sAemye pue ‘aonoerd oruaISAyun Surop 193je puey ysem sAem[e ‘UOISSIS Jealq 19 puey ysem sKeme ‘9)sem Jurjpuey] I01e
puey ysem sAem[e ‘ompoooid Surysem puey-1ysu sonoeld sAem[e A3y} se 2109S 3SaYS1y o3 pamoys Sulysempuey Jo 10dse ay [,
"9109S }SOMO] A} POMOYS PIsnh 9A0[3 Jo Joadse ay ],

3urysem puey pue ‘uoriudAd1d uorBUIIEIUOD ‘Asn dAO0[F :s10adse say [,

'poo3 sem s1d[puey pooj Fuowe saonoeld JO [9AJ] Y,

dnaeI]

‘SIS[PUBY POOJ JO SOPMITNE O} M [OAQ] [BUOIIBONP UOdMIIq UOIBIOOSSE JUBDIJIUSIS OU SBM 010U ], e

"SOAO[3 SuLIeoMm I9)J€ SpPUBY JI9Y) ysem pInoys Aoy} paaisde 1ey (%' 69) 93ejudorad ur pasearddp
APYSI[S ST 2191} ‘T0AIMOY (%8 L L) SIA0[3 SuLreom 910J9q Spuey JIoy) Ysem pnoys A3y ey} paaide A[Suons way) Jo SO\ e
*K19yeS pue QudISAY POOJ Y} PIEMO]} SIS[PURY POOJ JO dPNIIIIE dU) UO UONORJSIIES JO [JAJ] YSIY B SeM AI0U) ‘[[BIAQ e
pmImV

‘soonjoerd Surppuey pooj uo joedwr aanIsod © 9AIS pue A)ojes pooj UO JII[9q pue a3 pajmouy| oy} oroxdwi ued Jururel], e

Sururen Surmp jysne) ey 93pajmou dY) Jo JuIpuL)SIOPUN JO v Inq ‘Sururer) oY) pudpe op AYL e g mop pooy eIske[e
Agmwmv SI9[puey pooj Suowre OWﬁO—BOQM JO [9A9] 100d ° ur sI9[puey ?m%NH AwﬁONv V4
I3parmowyy Po0J 801 Sureled o mewsy 71
-awoy Je sAep 9 0} ¢ Ajuo pooy paredaid jey) uey) 2109S 1919q & Sey Aep AI0A0 dwoy je pooy paredaid pey jey) sjuopuodsor oy, e
‘[ooyos A1epuooas pue pajenpeid Arewrid 0 paredwod
‘soonoead A1ayes pooj ur pooT paiods pajenpeis A1enio) ‘seonoeid Ajo5es pooj parrodal-J[as Ay} SIOJJe [OAJ] [eUOLBONPH e
‘syuapuodsar orewa) uey) saonjoeld £)aJes PooJ JO [9AJ] POOS © SBY J[B] (®6107)
‘A10108]Spesun 21om soonoeld A1aJes pooJ [[BIOAQ e SIOWNSUO0) eISAR[RIN “Ip
Andeid Hnpe €79 nqrg Ay 11
Surpur urepy juopuodsay s SO0UQIRJOY  ApmiS
T /eare Apmig

SONSLI9IORIBYD 1Y} PUB MIIADI JU} UI PAIIPISU0D V] U0 paseq sarpms “("uo)) ¢ 9[qe L

© 2020 The Authors. Published by Rynnye Lyan Resources

eISSN: 2550-2166



Nur Afifah et al. / Food Research 4 (6) (2020) 1832 - 1849

1841

‘sdwresd [europqe

pue ‘edoyrerp ‘ondne; se yons ‘Juruostod pooy Jo swojdwAs 10fewr 9Y) U0 SFUIPUL)SIIPUN POOT PIMOYS SHUIPNIS O[BWO,]
‘Surpuey pooj ur saonoeld poos jou

a1e ojiuyy/paeoq Surddoyo paysemun pue ‘sannq pue soumfur yym uoneredard pooj jey) paysIjqelsd syjuapnis Jo ¢, (oS Uey) dIOIN
‘soonoead Surpuey pooj noqe

pauIoou0d A[aAnisod are syudapnis Jo Ajuiofewr oy sajesrpul yorym JuiSesoed paSewep yim pooj pasn IOAU SJUIPMS JO 24,G€°9/
‘uonuaaaxd Suruostod pooy uo vonoeld 191399 eNSUOWIP sjuapuodsar oy,

R TRIA |

‘[[ews pue ‘eouereadde ‘o)se) oy
uo spuadap uorndwnsuod pooy Jo AN[Iqeins Ay} SUIULIUOD U0 SIUIPMIS (9,7°6Y) S[eWd] ULy} 2100 IYSIY © pey (%87 €6) [N
‘S[IsudIn

JO ssauruea[d oy} noqe JurpueIsIdpUN J9139q pue UYL Y Ul saoejins uoneredord 1o130q pey syuopuodsal Jo Pquinu Y31y oy, e
‘Swoy pooy aseyornd 1o3je A)9Jes pooy 10J SISWNSuod oY) Jo Ayiqisuodsar ay) uo paaide syuopuodsar oyp Jo Ajolejy] e
‘o[eway ueyy o3pajmouy surjpuey pooj pue Suruosiod pooy ur 9109s 1YY B 9ARY SJUSPUOdSAI S[BIN] o (8102)
Suruostod pooj Jo a3pajmouy| 10)3oq 9)elSUOWAP SJUIPUOdsaI oY, o syuapnys vISAR[RIN D 12
agpamouy]  usaI0J €0¢ ‘Gueudd  poowyeIA R4l
Yoom 1ad sAep ¢ swoy je
pooj paredoid jey) srownsuod uey) a3pomouy A30Jes pooj JO 9I109S POOT B POAISOAI dwOY Je Aep A10Ad pooJ paredord oym asoyy, e
"PIIYO U0 sey 9soy) 0} pasediwiod 93pa[smous] PooS & POAISII UDIP[IYD IY} QABY JY) SIOWNSUOD O], e
"[9AQ] [00Y9S A1epuodas pue Arewrrid uey) 93pajmous| A}9Jes pooj JO 91098 PO03 € PIAJIYOE Sajenpeid AIe1lo) JO 00 66 o
‘0S 9A0qe Pasde asoy} uey) I3Pa[MOUY JO 109S POOS € PIAIIIAI GE-(¢ PoSe pue ¢ pue ()Z poSe asoyy], e
‘08e pue [0A9] [EUON)BONDA ‘A[TWE] B Ul USIP[IYO
Jo oquunu oy ‘owoy je uoneredord pooy Jo Aouanbaij oy uo paseq o3pajmouy] K10Jes Po0oJ Ul SOOUIIIJJIP JUBOIUSIS OIOM OIdY], e
“a8pormour A195es pooj SurpIedar sownsuod pakojdwd pue pakojdwoun ud9M)dq SOUIIIJIP JUBOYIUSIS OU SBM JIdY], e
‘O[ew UBy} 91008
I0ySIY B POAIOIOI O[BWJ POMOYS YIIYM O[BUW PUE J[BLUJ USIMII]Q 9FPI[AM0UY JO SOI00S O} Ul OOUIIJJIP JUBOIJIUSIS B SeM I ], e
‘uonjeredod [eow 03 JoLId SE [[om Se ‘sjeowr mel 1o Annod Surjpuey Ioye 49110} 9y} 03 Juro3 10Ye S}09JJ0 SUIYSem puey JUWOos
ynd o3 Jueyzoduur SI 31 Jey) poaISe oYM SISWNSUOD Y} UO PAJUN0IIE YOIYM a3po[mouy] A1ojes pooJ Jo 2109s Y31y & pey Auofew oy, e eIske[e
"PO03 S PIIAPISUOD SIAWNSUOD JNpe Suowe IZpA[mouy] A1oJes pooj ‘[[BIAQ e SIOWINSUOD “Yemereg (96102)
a3pajmouyy npe €01 nqig R AQy €l
Jurpurj urejy juopuodsay psid SQOUQIOJOY  ApmiS
IpuL] Ul /ea1e Apmyg

SOTISLIO)ORIRYD JIAY) PUE MIIAI Y} UT PAIAPISUOD JVI UO paseq saIpnig "('1uo))) 7 9[qe L,

© 2020 The Authors. Published by Rynnye Lyan Resources

eISSN: 2550-2166



1842

Nur Afifah et al. / Food Research 4 (6) (2020) 1832 - 1849

"SPO0J PAY009 IOA0D SE [[oM SE JIOM Id}JE PUE 910JOq UONEISNIOM IIOY} UBS[O Op SJudpuodsal 3y} JO JISO] e
")002 0} JeaW ) JO dInjerodue) 9[qeIIns Y} SUIULIAIOP 0} JAJOWOULIDY} B SN JOU PIP SJUSPUOdsal oy} JO SO\ e
JuaI3AY pue A)9Jes pooy spremo) 3o1oeld JO [9A9] A10310BJSIBS 9ARY SJUIPUOdSal AU} [[BIOAQ e

ANdeId
-ouaI3AY [euosiod pood Funuowordwr £q pajussard oq ued SISBISIP SUIOQPOO] Je) 9913. sjuopuodsar [y e
Surpuey Ajayes pooy sonoeld 0} s[qisuodsar are Aoy jey) o0o13e sjuopuodsar oy e
-oonoe1d pue ‘opmie 93pI[Moud] JO [9A] JIdY) dSLAIOUT UBD Jey) Sururer) Aue pusjyje 0} SUI[[IM oIt SJudpuodsar oy e
9A9] A10308JSTIES © JO PAIOIS AU} IM dpnire dANIsod & dAey sjuopuodsar o .
[9A9] 2 jop U3 s spmt n 4 syuep o:%:t eIske[e ]y
pmmy Ie[nSuIud g
3 d 3 5 ur pajedo|
uruostod pooj ursnes-eLo)oeq U0 93po[MOUY JO [QA] MO e s1o[puey AySISATUN
$s2001d 93e103S oY) FULIND WONBUTWIEIUOD JO JSLI AU} UO 2ZPI[MOUY JO [QAJ] MO e pooy 362% " (L102)
1008 OM@O??OGM JO [9A9] banm.wmﬁNw B 9ARY muﬁoﬂuﬂo&moh UL ° S BLI919JBD Ul SeLv)jed ‘v 32
a3pajmouyy 0¢ v BPEISOIN 91
‘pauea]d Aprodoid pue ‘sysey
A[rep 1oy} SuriIels 010Joq paues[d ‘pooj Jurredord 910Joq paysem 2Ie S[ISUIN POOJ AINS e sAeM[e S)UIPUOdSaI 93 JO 946Gy o
‘soonoead pue Sururen Surjpuey pooj Surpuaine 03 anp saonoeld oanisod pamoys e
ER R AP
‘S[ISUdIN POOJ JO QUAISAY 2y} Jo aZpajmouy| poo3
Suraey Jo douerodwr 9U) UO Pa2IFe pue JIOM SUNNOI IOy} JO 11ed Se S[ISUIn Pooy Ued[o 03 A[qrsuodsar sjuopuodsar oU) JO ISON e
*S[ISUIN POOJ JO JUATAY Y} SPIEMO) %68 UIM JUIIJINS St PIZLI0ZIed Sjuapuodsal SUOWER 9PN JO 9100S UBIPIW Y], e
pMmV
“UOTJRUIWIBIUOD POOJ JO JSLI OU} ASBIIOUI UBD SAYIO[O AP JO ASh Y ey} MUY %69/, e
“BLI9)ORQ JO YIMOI3 o)
93eanooud spaeoq Surddoyd uopoom pazderd y3noy) udAd onserd uey spreoq Surddoys uopoom Fursooyd s)uapuodsar Jo %749 e
'SASBIASIP m@m%mﬁmz
JUIOQPOO0J J0J J03IL] [esned Urewr Y} ST UOTIRUTIRIUO0I-SSOID JBY} JOMSUR 1991109 I} PIIJ[IS SHUIPUOdsal JO 97/ “S[ISuan pooy ‘ue[IqUIDS (8102)
J0 oua13Ay a1 SpIEMO) IFPI[MOUY] UO %08 YIIM JUIIOLJINS SB PAZLI0321ed Sjudpuodsar Suowe 33pI[mouy] JO 2100S UBIPAW Y], e sIo[puRy 110S0N] ‘12
a3pajmouyy Pooy p€1  ‘yeyid eleny uezijndres ‘G|
Surpurq urepy juopuodsay st SQ0UQIOJOY  ApmS
T /eare Apmg J

SONSLI9IORIRYD JIAY} PUB MOIADI JU} UI PAIIPISUOD V] U0 paseq sarpms “("uo)) ¢ 9[qeL

© 2020 The Authors. Published by Rynnye Lyan Resources

eISSN: 2550-2166



1843

(KAP) (n= 10 articles); knowledge and practice (n=3
articles); knowledge (n=2 articles); and practice (n=1
article). Nine articles focusing on food handlers, one
article on abattoir workers, three articles on students, one
article was focusing on evaluating the level of KAP
among both students and food handlers, and two articles
were focusing on consumers. One study was done in
Kuala Pilah, Negeri Sembilan (Saipullizan et al., 2018);
one study in Penang (Mahmood ef al., 2018); one study
in Putrajaya (Mohd Firdaus Siau et al., 2015); three
studies in Terengganu (Abdullahi et al, 2016;
Norhaslinda et al., 2016; Woh et al., 2016); one study in
Ipoh (Woh et al., 2016); two studies in Shah Alam
(Ismail et al., 2016; Woh et al., 2016); one study in
Kuala Lumpur (Lee et al., 2017); one study in Selangor
(Syahira et al., 2019); one study in Kedah (Ali, Jie,
Prajapati et al., 2018); two studies in Sarawak (Ruby et
al., 2019a; Ruby et al., 2019b); and lastly one study was
conducted in Petaling Jaya (Asmawi et al., 2018).

3. Results and discussion

The different targeted population and socio-
demographic profile of respondents were the major
elements that may influence the results in KAP studies
(Ajibola et al., 2018). The results were focused on the
differences and similarities of the level of knowledge,
attitude and practice towards food poisoning and its
prevention among respondents; the relationship between
the level of KAP and socio-demographic profile which
give a variety results in KAP studies; as well as the
relationship between knowledge, attitude and practice.

3.1 Knowledge towards food poisoning

Food safety knowledge was the most influential
factors in predicting food hygiene practices (Ismail ef al.,
2016). Overall, ten articles reviewed showed that there
was a good level, two studies showed a moderate level,
and three studies reported a poor level of knowledge
among respondents.

Four reviewed articles on KAP level among students
had reported that there were three studies showed a good
level of knowledge among students on food poisoning
prevention (Aimi et al., 2018; Ali, William, Prajapati et
al., 2018; Mahmood et al., 2018). However, the results
were contrasted with a study conducted by Syahira et al.
(2019) in Selangor among form four students which had
reported that level of food safety knowledge was
insufficient for the majority of the students. Meanwhile,
one review article among consumers reported by Ruby et
al. (2019b) which conduct a study in Sibu Sarawak,
Malaysia had reported that the level of food safety
knowledge among respondents was considered as good.
On the basis of these results, the different outcomes of
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the level of knowledge among respondents due to the
different population were agreed.

Differences in the level of knowledge between
respondents can differ due to their socio-demographic
characteristics, including age, gender, work experience,
educational level, ethnicity, as well as their attendance at
any food handler training. Two studies have shown that
there is an important correlation between the level of
knowledge and age group (Mohd Firdaus Siau et al.,
2015; Norhaslinda et al., 2016). Such results are
consistent with a study conducted by Mohd Firdaus Siau
et al. (2015) among food handlers in Putrajaya which
found that the level of knowledge increased accordingly
to the age group level. However, the findings contrasted
with the research by Aimi et al. (2018) between food
handlers and dietary students at a public university in
Malaysia, which indicated that there was no significant
correlation between the level of knowledge and age.

Next, undergoing food safety and hygiene training is
also one of the reasons that lead to the disparity in
knowledge. Three studies have shown that food safety
and hygiene training has been related to the level of
knowledge among respondents (Mohd Firdaus Siau et
al., 2015; Woh et al., 2016; Lee et al., 2017). The
findings were confirmed by an earlier study conducted
by Halim et al. (2014) among food handlers at public
university in Malaysia, which indicated that there was a
positive correlation between the level of knowledge and
attending food handlers training. Mohd Firdaus Siau et
al. (2015) stated the level of knowledge among food
handlers who attended food handler training was better
than those who did not attend the food handler training.
This finding can be explained by the fact that during
food safety and hygiene training, participants were
exposed to disease actiology related to foodborne
pathogens, personal hygiene, proper and appropriate
food handling as well as cause and effect of not strictly
following the food safety guidelines particularly among
food handlers, as most of the food poisoning cases
occurred at the restaurant.

As set out in the Food Hygiene Regulations 2009
and the Food Act 1983, enacted by the Food Safety and
Quality Division (FSQD), commercial food handlers are
exposed to the attend food safety courses (Food Safety
and Quality Division Ministry of Health Malaysia, 2016;
Ruby et al, 2019a) and to be monitored by the
authorities. However, the result contrasted with a study
conducted by Norhaslinda et al (2016) on the
assessment of KAP Good Manufacturing Practices
(GMP) among food handlers at Terengganu’s Hospital,
which reported that there was no substantial difference
between the level of knowledge and attendance at the
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training course. A reviewed Abdullahi ef al. (2016) on
evaluating the level of knowledge, attitude and practices
among abattoir workers had shown that there was no
attending training that could lead to differences in the
level of knowledge.

Four reviewed studies showed there was a significant
association between the level of knowledge and gender
(Abdullahi et al., 2016; Norhaslinda et al., 2016; Aimi et
al., 2018; Dora-Liyana et al., 2018). Three studies had
reported that the female respondents have a higher level
of knowledge towards food safety than male respondents
(Norhaslinda et al., 2016; Aimi et al., 2018; Dora-Liyana
et al., 2018). However, the results contrast with a study
by Abdullahi et al. (2016) that had reported that male
had a high level of knowledge based on personal
interview and observation during data collection among
the abattoir workers.

One reviewed study showed the level of knowledge
had an association with working experience (Lee et al.,
2017). Lee et al. (2017) had reported that those who had
more working experience in the food industry had better
overall food safety knowledge. They might had been
taught and experienced in food safety and hygiene due to
some training has been given by their company. Four
studies reported that educational level had associated
significant association towards the level of knowledge
(Abdullahi et al., 2016; Woh et al., 2016; Lee et al.,
2017; Syahira et al., 2019). Woh et al. (2016) had
reported that the respondents with higher learning level
of education scored better on knowledge compared to
those only having primary and secondary education.
These results were contrasted with a study conducted by
Aimi et al. (2018) which revealed that there was no
significant difference observed in the level of knowledge
towards food poisoning across difference gender, age,
education level and income levels among food handlers.
These results were similar with a study conducted by
Rosnani et al. (2014) which had reported that there were
no significant differences on knowledge when compared
to ethnicity for Malaysians, nationality, monthly income,
age groups, education status, working experiences and
attended training before being engaged as food workers.

3.2 Attitude towards food poisoning

For the attitude part, eight studies showed a positive
attitude towards food safety and the prevention of food
poisoning with a high level of satisfaction. However, one
study had reported that there was a negative attitude to
the prevention of food poisoning among respondents.

Overall, the reviewed articles revealed that there
were seven studies showed a positive attitude with a high
level of satisfaction among food handlers (Mohd Firdaus
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Siau et al., 2015; Norhaslinda et al., 2016; Lee et al.,
2017; Mustaffa et al., 2017; Dora-Liyana et al., 2018;
Asmawi et al., 2018; Saipullizan et al., 2018) and among
abattoir workers (Abdullahi et al, 2016). The results
were contrasted with a study conducted by Aimi et al.
(2018) among food handlers in a public university in
Malaysia which showed there were poor attitude towards
food poisoning prevention among respondents. On the
other hand, a reviewed study conducted among public
university students in Kedah state, Malaysia by Ali,
William, Prajapati et al. (2018) had reported that there
was a positive attitude among students.

One reviewed study had reported that there was an
association between level of attitude and age among
respondents with the age group of 21-30 years old
showed the lowest average mean points of attitude
(Norhaslinda et al., 2016). One reviewed study revealed
that attendance food handler training had associated with
the level of attitude among food handlers (Lee et al.,
2017). The finding was confirmed by a study conducted
between food handlers at residential colleges and
canteens on food safety KAP by Nee and Sani (2011)
and stated that respondents who attended courses had a
better attitude to food handling than those who did not
attend the course on food handling. The findings were
similar to those of a study conducted by Rosnani et al.
(2014) to access food safety knowledge, attitudes and
practices among restaurant staff in Putrajaya, and this
study confirms that there were substantial gaps between
trained and untrained employees. Thus, attending a food
handler training may have an effect on the attitudes of
food handlers (Lee et al., 2017). However, the results
were contrasted with a study conducted in Terengganu
among food handlers by Norhaslinda et al. (2016) which
had reported that there was no significant difference
between the level of attitude to attendance of training
courses.

The association between the level of attitude with
gender, working experience, and educational level had
been reported in earlier studies. Two reviewed studies
showed there was an association between level of
attitude among respondents with the gender. Female
respondents have higher grades in attitude aspects than
male respondents (Norhaslinda ef al., 2016; Dora-Liyana
et al., 2018). Two reviewed studies had reported that
there was an association between level of attitude with
the working experience which those who had more
working experience had a better score of attitude on food
safety than those had short duration of working
experiences (Norhaslinda et al., 2016; Lee et al., 2017).
Three studies reported the educational level was
associated with the level of attitude among respondents
(Rosnani et al., 2014; Woh et al., 2016; Lee et al., 2017).
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Abdul-Mutalib et al. (2012) also had reported that there
was a correlation between education level and attitude.
Lee et al. (2017) had reported that the higher the
education level, the better the impact on attitudes of the
food handler. However, the results were contrasted with
a study conducted by Aimi et al. (2018) which had
reported that there was no significant difference was
observed in attitude toward food poisoning across
difference genders, age, education and income levels
among food handlers.

3.3 Practice towards food poisoning

Overall, for the practical part, six studies had a good
level, two studies showed that there was an average score
of food safety practices and food poisoning prevention,
and one study reported that there were unsatisfactory
food safety practices.

The reviewed studies showed that there were six
studies had a good level of practice on food safety and
food poisoning prevention among food handlers
(Norhaslinda et al., 2016; Dora-Liyana et al., 2018;
Asmawi et al., 2018; Saipullizan et al., 2018) and
abattoir workers (Abdullahi et al., 2016). However, the
results were contrasted with a study conducted among
migrant food handlers in Kuala Terengganu, Ipoh, and
Shah Alam Malaysia by Woh et al. (2016) and a study
conducted among food handlers in a university located in
Kuala Lumpur Malaysia by Lee et al. (2017) reported
that there was an average score for food handling
practices among respondents. A study on self-reported
food safety practices among adult consumers conducted
by Ruby ef al. (2019a) in Sibu Sarawak had revealed that
the food safety practices among respondents were
unsatisfactory. This might indicate that the future study
needs to be more concern and focus on consumers as
they are more exposed to the food poisoning by buying
food outside and Mahmood et al. (2018) had revealed
that the food from restaurants is the main cause of food
poisoning to occur as improper and not strictly followed
the food safety practices. However, Ruby et al. (2019a)
had stated that the majority of food poisoning cases
occur was due to improper food handling and preparation
at home. Therefore, it is also important to educate the
consumers on choosing the food premises and proper
guideline on food safety, as they also prepared food at
home.

The reviewed studies reported that there were
associated with the level of practice among respondents
with sociodemographic characteristics such as age,
attendance food handler training, gender, educational
level, nationality, and vaccination. Three studies reported
that there was an association between level of practice
among respondents with the age group (Rahman et al.,
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2012; Norhaslinda et al., 2016; Aimi et al., 2018).
Norhaslinda et al. (2016) had reported that practice had
an association with age; respondents with age 21-30
years old showed the lowest average of practices. These
results were proved by Ali, William, Prajapati et al.
(2018) which stated that a number of studies found that
poor food handling practices were among the
respondents with ages of 18-29 with education above
high school level 1.

Four studies reported that attendance of food handler
training had associated with the level of practice among
respondents (Rahman et al., 2012; Halim et al., 2014;
Woh et al., 2016; Dora-Liyana et al., 2018); those who
had attended the food handler training had better practice
in food safety and hygiene than those who had not
attended. However, a reviewed study by Abdullahi et al.
(2016) which to evaluate the level of knowledge, attitude
and practices among abattoir workers had no report on
the attending training might cause differences in the level
of knowledge. It is compulsory for the abattoir workers
that handling with fresh food to registered with the
ministry as required in the Abattoirs (Privatization) Act
1993 (Commissioner of Law Revision Malaysia, 2006)
and they are required to ensure that their surrounding
areas and premises in the pollution-free and hygienic
conditions (Ruby et al., 2019b). Therefore, more efforts
are needed to improve the level of practices among food
handlers and abattoir workers as cross-contamination
might occur if they did not strictly follow the food safety
guidelines and caused food poisoning.

Two reviewed studies had reported that the level of
practice among respondents had significantly associated
with gender (Abdullahi et al., 2016; Norhaslinda et al.,
2016). Earlier studies by Nee and Sani (2011);
Norhaslinda et al. (2016); and Rosnani et al. (2014) had
reported that female respondents have high grades in
practice aspects than male respondents. This is because
the female is more likely to be involved in food handling
and preparing activities as well as providing food for
households since they are traditionally responsible for
(Auad et al., 2019). Contrast with the study by Abdullahi
et al. (2016) which evaluated the abattoir workers in
Terengganu as reported that male respondents had a
better practice of compliance than female respondents, in
handling fresh meat.

Two studies showed that the level of practice had
significantly associated with the educational level
(Rosnani et al., 2014; Mohd Firdaus Siau et al., 2015).
Mohd Firdaus Siau et al. (2015) had reported that the
mean level of practices was higher among food handlers
with education compared to food handlers without
formal education. However, Aimi et al. (2018) had
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evaluated food handlers and dietetic students in a public
university in Malaysia, had reported that there was no
significant difference was observed in practice towards
food poisoning across difference genders, age, education
and income levels among food handlers, but there was a
significant association in practice toward food poisoning
with age among dietetic students.

Halim et al. (2014) had used correlation to examine
the association between sociodemographic variables and
KAP regarding hygiene status of food premises among
food handlers at the cafeterias of a public university in
Malaysia. The result showed that there was a significant
difference between the relationship of hygiene status of
food premises and food handlers with their working
experiences, KAP score with training attended and
vaccination received; no significant association between
KAP score and overall hygiene status of food handler
and food premises. This indicated those who had highest
working experience had the highest percentage of good
hygiene status compared to those had less working
experience, and those who had undergone training and
vaccination had a higher percentage of good overall KAP
score.

3.4 Relationship between knowledge, attitude and

practice towards food poisoning prevention

There was a positive relationship between
knowledge and attitude; attitude and practice which
might indicate that the level of knowledge affects the
score of attitude and the level of attitude will affect the
level of practices on food safety and food poisoning
prevention (Mohd Firdaus Siau ef al., 2015; Norhaslinda
et al., 2016). The result contrasted with a study
conducted by Abdullahi et al. (2016) which had reported
that there was a statistically significant association
between knowledge and level of practice toward
compliance with abattoir laws, but no association
between knowledge and attitude among the workers; and
also no association between attitude and practice of
compliance with the abattoir laws among workers.

Ali, William, Prajapati et al. (2018) had examined
the correlation between total knowledge, total attitude
and total perception against KAP scores among public
university students in Kedah. The result showed that
there were significant strong positive correlations
between total knowledge, total attitude and total
perception. The results were supported by a previous
study conducted by Rosnani et al. (2014) among food
handlers in Putrajaya which showed that there was a
strong relationship between knowledge, attitude, and
practice about food safety. The results indicated that as
knowledge increase, attitude and practice will improve
accordingly.
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Food safety knowledge was significantly correlated
with personal hygiene (Ismail et al., 2016). The result
was similar with a study conducted by Dora-Liyana et al.
(2018) in seven boarding schools in the northern region
in Malaysia which reported that there was a positive
significant relationship between food safety knowledge
and personal hygiene knowledge and indicates that the
increase of knowledge on food safety might increase the
attitude towards food safety among respondents.
However, the result contrasted with a study conducted by
Ali, William, Prajapati et al. (2018) which had reported
that the students have a good level of knowledge,
however, there was a negative attitude on personal
hygiene had revealed. A study conducted by Mohd
Firdaus Siau et al. (2015) had revealed that the high level
of knowledge and positive attitude on food safety and
food poisoning prevention not necessarily turned into
safe practices. Nevertheless, it still can conclude that the
people with high food safety and food poisoning
knowledge are more likely to have a positive attitude and
practices towards safe food preparation and food
poisoning prevention (Ruby et al., 2019b). All of the
reviewed articles concluded that it is critical for
consumers and food handlers to be well informed about
proper food handling practices in order to prevent cross-
contamination and food poisoning.

On the other hand, there was a study conducted by
Aimi et al. (2018) among food handlers in a public
university in Malaysia had revealed that the respondents
that had a good level of knowledge obtained low scores
of attitude and practices regarding food safety and food
poisoning prevention. The results may indicate that a
high degree of awareness is sufficient to ensure that
people comply with the guidelines on food safety and the
prevention of food poisoning due to some of the
obstacles as addresses in the Health Belief Model
(HBM). According to the Health Belief Model (HBM),
individuals will adopt preventive health behaviours when
they know and believe that they are at risk of disease
(perceived susceptibility) which may result in a disease
that is harmful to their health (perceived severity). There
is a shift in conduct that can help avoid or minimize the
risk and seriousness of the disease (perceived benefits).
There are, however, social, mental or physical barriers to
the success of these behaviours (perceived barriers).
Perceived vulnerability and severity can energize
individuals to take action to change their behaviour to
perform preventive behaviour (Bolte, 2013). There are
still many people who have not understand the value of
food safety knowledge, attitude and practices in the
prevention of cross-contamination and food poisoning
(Norazmir et al., 2012). This may, therefore, mean that
Malaysia still needs to step up its efforts to prevent food
poisoning among the population, in particular
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consumers, due to limited consumer-oriented study.

4. Conclusion

Clear evidence has shown that a high degree of
knowledge does not guarantee a positive attitude and
practice towards the prevention of food poisoning due to
certain obstacles, including social, mental or physical
obstacles to the success of such behaviour. It is therefore
important to enhance knowledge, attitudes and practices
of food poisoning and its prevention in the population.
The studies reviewed have shown that socio-
demographic characteristics affect the degree of
knowledge, attitude and practice of food safety and the
preventive of food poisoning. These findings can guide
health education programs to pay more attention to
increasing the level of KAP among communities in order
to reduce cases of food poisoning specifically in
Malaysia. Preventive measures to increase the level of
KAP must be considered in order to minimize cases of
foodborne diseases. Approach to educating people in the
field of foodborne prevention can be rendered in the
future by considering the target population and their
socio-demographic profile. This reviewed literature will
contribute to the literature of the future KAP study on
food poisoning prevention and will serve as an eye-
opener for future studies to increase knowledge, attitude
and practice among consumer.
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