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Abstract— Aflatoxins are naturally mycotoxins occurring

found in human foods and animal feeds and found tde

highly carcinogenic in many experimental studies. fAatoxins

contamination can cause by improper storage condiin or

pest infestation that favorable to growth ofAspergillus fungi.

With certain preventive practices along the length of

groundnut or peanut-based products chain can help a
reduce the risks of aflatoxins contamination. Thusthis study

aimed to determine the food safety and hygiene préces in

minimizing aflatoxins among peanut-based products
manufacturers. Face-to-face interviews were carriedout

using a semi-structured questionnaire with 44 respalents
representing by peanut-based products manufacturerg the

Peninsular Malaysia. The results from logistic regession
analysis revealed that knowledge (p=0.081), attitwed
(p=0.055), and employee training (p=0.099) have asificant

positive relationship between high level of hygiengractices
and food safety among manufacturers. This study sheed

that most of food industry managers have higher knwledge
about aflatoxins contamination. It is recommended hat the

managers provide relevant training and health educdion

programs for their food handlers or workers to improve

their knowledge, attitude, and practices towards détoxins in

peanut-based products. The outcomes of this studyrea
important to those who need further information on the

extent to which stakeholders have implemented foodafety
activities in their organizations as well as theirefforts in

improving food production in Malaysia.
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1. Introduction

Currently, mycotoxins represented a major food tgafe
issue. There are five broad groups of mycotoxineeig
aflatoxins, fumonisin, ochratoxin A, vomitoxin, and
zearalenone. These groups are known and suspezted t
have effects on human and animal health as well[#]]
and subject to sanitary and phytosanitary (SP)tloer
regulatory measures in many countries. Consumiamgr
or other food contaminated with certain mycotoxaas
be fatal if the toxins are existent at very highels. Long-
term exposure to mycotoxins can increase canderarig
suppress the immune system among other health
problems. Mycotoxins are produced by certain fungi
(Aspergillusssp.,Penicillumssp., and-usariumssp.) that
commonly grow on human food and animal feed
ingredients such as corn, sorghum, peanuts, whadgy,
and other legumes and oilseeds, which is suspedcted
have some effects on human health. It is widely
recognized that over 300 fungal secondary metasoéite
known to exist. These mycotoxins are commonly foimd
human food and animal feed. Besides, mycotoxinsaare
teratogen and a potent mutagen, which has presented
health risks to both human and animal populati@ms]
consequent to the national economic implications [3
Among the major group of mycotoxins, aflatoxins are
most widely recognized risk [2] (Jarvis & Miller0@5)
and represent the main threat worldwide due torthei
occurrence and toxicity. Aflatoxins are the mostepo
carcinogenic and mutagenic substances in human and
animal population [4], [5]. Aflatoxins also knowrs @n
immunotoxic potential in many species including
laboratory and domestic animals as well as interfeith
the human immune system [6]. Aflatoxins are produce
by the common fungi namel®spergillus flavusand
Aspergillus paraciticu§7], [8] and have been classified as
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Group 1 carcinogen by the International Agency of
Research on Cancer [9]. In addition, these fung ar
usually present in soil and plant material, causeag of
stored grain and food. Aflatoxins are associateth whie
Hepatocelullar carcinoma (HCC) or called as livencer,
which is the third leading cause of cancer deatts t
commonly significance in Africa, Philippines, andhi@a.
The first incidence came into the public spotlightl were
formally identified in the early 1960s followingeltdeaths
of more than 100,000 young turkeys on a poultrynfam
England, which called as a Turkey X disease, wileee
high level of peanut meal imported from Brazil ateed
ingredient [10], [11]. Other than that, aflatoximsay
increase level of stress susceptibility and comppsem
growth efficiency. The clinical signs of aflatox&e
include depression, nervousness, abdominal
diarrhea, and death [12]. According to [13], 40%tloé
productivity lost due to disease by aflatoxins in
developing countries. Unfortunately, many of peopie
the region are not aware regarding to the danger of
consuming mouldy peanuts. These happened due to the
poor education levels and other socio-economictifac
Even though relevant steps are taken to make food
products safe, the consumers will be unwilling &y phe
extra costs and that they will still prefer to buy
commodities at low prices. Furthermore, [14] sutges
that studies relating to aflatoxins exposure remain
important aspects of food safety that needs to be
addressed. In the light of the above scenario, shisly
was carried out to determine the food hygiene mast
and food safety towards aflatoxins contaminatioromam
peanut-based products manufacturers in Malaysia.

The incidence of food-borne disease is increasing
globally, including both developed and developing
countries [15], [16]. The number of food poisoning
outbreaks increased and food related scares hdvéole
better quality and hygiene practices. [17] indidateat the
food-borne illness commonly related to improperage
or reheating (50%), food stored inappropriately %345
and cross contamination (39%). These factors ansech
by lack of food hygiene awareness or implementafidre
UK Audit Commission found a strong relationship
between premises with poor practices and low leeéls
training [18]. Furthermore, the significance of fdient
food contaminant to human health varies dependimg o
whether acute or chronic effects. Microbiological
contamination and consequent food poisoning ranthes
primary concerns in all societies. Based on risk
assessment consideration, [19] revealed that fateac
hazards, mycotoxins might be ranked below phycoxi
(toxins produced by algae), but above food addstizad
pesticide residues.

pain,

2. Literature Review

2.1 Aflatoxins Contamination in Food-based
Products

Aflatoxins occur naturally in most agricultural

commodities such as corn, peanut, and soybeanhveinie
consumed by human and animal. Aflatoxinstliat occur
naturally are significant contaminants of a wideiety of
foods and feeds. Spores/Adpergillus flavusre common

in air and water and also in hot and humid condgithat
favorable for aflatoxins production if environmenta
conditions and the constitution of the food aretahle.
Besides, the two major factors that cause the oecce of
mycotoxins at pre-harvest and post-harvest stdgdsate
high temperature and moisture content [7]. Thereeha
study from [20] found aflatoxins Band B have been
detected at level ranging from 0.2 to 101.8 ppb over 9

of their peanuts samples and 5 out of 9 corn based
products. This proved that, the permitted level of
aflatoxins have been exceeded maximum tolerablislim
set by the Malaysian Standard. Furthermore, Madalyas
established an action level for total aflatoxinscsitoxins
have been considered as unavoidable contaminafdsdn
chain. Under Food Regulations 1985 [21] and Health
Science Authority [22], Malaysia also has estalglisthe
maximum permitted level of total aflatoxins in gnabnuts
and other foods, which are at 15 parts per bil(jgrb) and
5ppb respectively.

2.2 Food Hygiene Practices and Food Safety

Food is an important necessity and essential fetaguing
standard of living. In the recent decade, consunaees
increasingly concerned with food quality and foadesy
that they consumed. Nurturing and maintaining corens
trust in food quality and safety necessitate the af a
quality assurance department in the food sector. By
adopting food hygiene practices by producers to
consumers, most of the food-borne illnesses can be
prevented. Food handlers play an important role in
ensuring food safety throughout food chain starfirogn

the production, processing, storage, and prepardto
consumption [23]. About 10% to 20% of food-borne
disease outbreaks are due to contamination frond foo
handlers. The mishandling from food handlers erable
pathogens or fungi to come and contaminate the f24d
Therefore, food handlers should ensure that prashuyct
processing, and distribution of food still undereith
control comply with hygiene practices and Good g
Practices (GHP) regulations in order to minimize liével

of pathogens or toxins in food. [25] explained thggiene
practices are related to the requirements of thed Fect
1983 and Food Regulations 2009. Food handlers ait fo
operators need to take into consideration in tewhs
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prevention measures such as the application of Good
Manufacturing Practices (GMP) and Good Hygiene
Practices (GHP), Hazard Analysis Critical Contraiirf®
(HACCP), the International  Organization  for
Standardization (ISO) method 9001, and Total Qalit
Management (TQM) [26]. Moreover, the key factors in
the transmission of food-borne diseases are theopal
hygiene and environmental sanitation. The invettiga
from [27] and [28] of food-borne disease outbreaks
revealed an upward trend that are caused by theddb
observe satisfactory standards in the preparation,
processing, cooking, storing or retailing of theodo
Research suggested that highlighting preventatoed f
safety can contribute to significant impact towattle
outbreaks [29]. Thus, the managers should recoghie
food handlers need formal and effective ongoin@ing

to ensure greater consistency in food handlings and
producing high quality of peanuts products [30].

3. Methodology

Stratified random sampling was used to obtain resps
from a total of 44 manufacturers located in Perlarsu
Malaysia. The details of manufacturers were obthine
from the Ministry of Health Malaysia (MOH) database
Face-to-face interviews were carried out with the
manufacturers using a structured questionnaire. The
questionnaire consisted of two parts, wherein the
guestions in the first part were established toaiobt
information on company’s profiles. In the secondt pide
statements related to knowledge, attitude, and emggi
practices and food safety of aflatoxins contamorativere
established. Data were analyzed using descriptia¢ysis

in order to get better understanding of demographic
characteristics among the peanut-based manufasturer
The mean ranking analysis on 3-point Likert Scale
statements was carried out to identify the knowéedg
attitude, and hygiene practices and food safetyatds/
aflatoxins contamination in peanut-based products.
Meanwhile, the logistic regression analysis wasduse
estimate the outcome of the categorical dependaidhie
(usually dichotomous) from the independent varisble
was used to analyze the logit model for manufacsure
level of hygiene practices. The equation for prealic of
outcome Eq. (1) was established as follows: -

Mmooy
Leg LI'“) = 0 Bnucge 1 Bt ummee 1Pty emvowe T B8 quiceine ¥ 5% ematopes wairing T (1)

Table 1. Coding for Variables to Measure Level of
Manufacturers’ Hygiene Practices of Aflatoxins
Contamination in Peanut-Based Products

Variables Coding System
Dependent Hygiene | O = low practice,
Variable practices 1 = high practice
0 = inadequate,
Knowledge 1 = adequate
Attitude 0 i less favorable,
1 = favorable
Independent Quality 0=no
Variable assurance | 1=yes
SOP guideline | 0 = MOt apply
1 = apply
Employee 0 = not attend,
training 1= attend

Table 1 shows the coding used for variables to oreas
the level of manufacturers’ hygiene practices talsar
aflatoxins contamination in peanut-based produsisgu
logistic regression analysis. The dependent vagiaths
level of hygiene practices, which it had two carep
namely ‘1 = high practice’ which was coded as ohg (
and otherwise, which was coded as zero (0). The
independent variables comprised five (5) variabkesely
quality assurance certification, SOP guideline, leyge
training, knowledge, and attitude

4, Result and Discussion

4.1 Profiles of Company

Table 2 shows the profiles of 44 manufacturers \Wwad
participated in this study that located in the foegions in

the Peninsular Malaysia. About 16 companies located
the Northern region (36.4%), followed by 10 comparin

the Central region (22.7%), 16 companies in theti8oa
region (36.4%), and the East coast region had o (
companies that accounted for 4.5%. In terms of the
establishment of peanut-based company, the result
revealed that six (6) companies had established the
business less than 10 years (13.6%), followed by 30
companies had established their business for 1B0to
years (68.2%), and eight (8) companies had eskedulis
their business for more than 40 years which acealfar
18.2%. Most of the companies had number of workess
than 20 peoples, with 24 companies (54.5%), foltblwg

16 companies (36.4%) that had number of workerkimit
21 to 100 peoples, and four (4) companies accouiated
9.1% that had more than 100 workers at their compan
Furthermore, the result showed that 26 companies ha
marketed their products in both markets, local and
international markets. The results also showed inagt

of the managers interviewed were held a position of
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quality control manager (5), which accounted foPa25
About 29 companies (65.9%) had quality assurance
certificate for their company such as HALAL and
HACCP, whereas the remaining 34.1% manufacturets di
not have any certification of quality assurancejdvity of

the companies (23) had Standard of Procedure (SOP)

qualification that accounted for 52.3%. About 81.&%

the companies (36) had managed suitable and proper
training for their employee particularly about food
hygiene and personal sanitation. aflatoxins contation

in groundnut.

Table 2.Profiles of company

Variables Frequency (n) Percentage (%)
Northern region 16 36.4
Region Central regign 10 22.7
Southern region 16 36.4
East coast region 2 4.5
<10 6 13.6
. 11-20 12 27.3
Year of establishment 21-30 12 273
(year) 31-40 6 13.6
> 40 8 18.2
<20 24 54.5
21-40 8 18.2
41 -60 2 45
Number of workers 61— 80 4 91
81 -100 2 4.5
>100 4 9.1
Local 16 36.4
Product’s market International 2 4.5
Both 26 59.1
General manager 6 13.6
Production manager 8 18.2
. Executive 8 18.2
Position Quality assurance manager 4 9.09
Quality control manager 10 22.7
Supervisor 8 18.2
Quality assurance Yes 29 65.9
certification No 15 34.1
SOP qualification Yes 23 52.3
guideline No 21 47.7
. Yes 36 81.8
Employee training No 8 18.2

Note: n =44
4.2 Food Safety Knowledge, Attitude and
Hygiene Practices towards Aflatoxins
Contamination in Peanut-based Products

The results in Table 3 revealed mean scores of¢ken
statements related to the food safety knowledge of
aflatoxins contamination. Majority of the manufaes
(81.8%) had general knowledge about aflatoxins
contamination in which the statement oo“you know
that intake of groundnuts with aflatoxins have adee
health implications? revealed the highest mean score of
2.80. About 79.5% of the respondents respondedéo t
statement onthe storage of processed peanuts should be

cleaned, dried, weatherproof, free from infestatiamd
sealed to prevent water, rodents or insects froacheg
peanut, in which the mean score accounted for 2.77.
Meanwhile, the lowest mean score (2.45) of the
knowledge of aflatoxins contamination indicated ttha
about 56.8% of the respondents responded to the
statement ondo you know that groundnut with mould has
been contaminated with aflatoxiris?The overall mean
score of 2.695 as revealed in Table 3 showed tlost of

the manufacturers had general knowledge about food
safety towards aflatoxins contamination in pearagel
products. Another study from [31] found that ab6dt8%

of farmers in Gujarat, India were in medium catggor
towards knowledge of aflatoxins management pragtice
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groundnut. While, [32] found that 80.6% among Healt
workers in Ibadan, Nigeria had good knowledge reigar

aflatoxins contamination in groundnut.

Table 3.Food Safety Knowledge towards Aflatoxins Contaniorat

0
Statement Responses % (n) Mean SD
1* 2* 3*
1.Do you know that intake of groundnuts with aflatexihave| 2.3 (1) 15.9(7) | 81.8(36)| 2.80 0.462
adverse health implications?
2.The storage of processed peanuts should be cleahed],| - 3 (1) 18.2 (8) | 79.5(35)| 2.77 0.476
weatherproof, free from infestation, and sealepravent water
rodents or insects from reaching peanuts.
3.The warehouse should be checked frequently for sleak| 4.5(2) 13.6(6) | 81.8(36)| 2.77 0.522
infestation before and after filling the peanutsdtorage.
4. Have you heard about aflatoxins? 6.8 (3) 13.6(6) | 79.5(35)| 2.73 0.585
5. Poor storage conditions will promote the preserfcaflatoxins| 6.8 (3) | 18.2(8) | 75.0 (33)| 2.68 | 0.601
in foods.
6.Do you know that peanuts should be free from abab Mg 1 (4) 15.9(7) | 75.0 (33)| 2.66 0.645
flavours, odours, living insects, and mites?
7. Do you know that groundnut with mould has been amated
with aflatoxins? 11.4 (5) | 31.8(14)| 56.8 (25)| 2.45 | 0.697
Overall Mean Score (n=44) 2.695 0.408

Note: *1= do not know, 2=not sure, and 3=know

Table 4 shows the results of the five statemenidee to
the food safety attitude of aflatoxins contaminatio
Majority of the manufacturers (50.0%) strongly agteo
the statement onl“believe peanuts that have been
processed should be stored in clean, dry, weatloerfpr
free from infestation, and sealed to prevent watedents

or insect$ which contributed to the highest mean score of
4.41. The second highest response responded b%64%.5
the manufacturers to the statement dnbélieve that
peanuts that have been processed should be tratespior

a proper manner to protect from damage or damphess
where the mean score was 4.36. While the lowestnmea
score on food safety attitude towards aflatoxins

contamination was 4.05, in which about 40.9% of the
manufacturers agreed to the statementl doelieve testing
by appropriate methods of sampling and examinatiam
prevent a hazard to healthHence, from the survey
conducted, the results revealed that attitude aof th
manufacturers were favorable with the overall meeore
was 4.254. Based on past studies from [33] fourad th
knowledge and attitude were influenced and assextiite
behavioural actions. If people perceive the prolletimere
will become more aware of that particular risk. éfthat,
they will seek the related knowledge and informatto
develop an attitude that will foster proper actitm
minimize the effects of aflatoxins contamination.

Table 4.Food Safety Attitude towards Aflatoxins Contamioati

0,
Statement = ;espog::,es /04(:]) o Mean SD
1. | believe peanuts that have been processed shau|d MO 0.0 9.1 | 40.9 | 50.0 4.41 0.658
stored in clean, dry, weatherproof, free from itdéisn,| (0) 0) (4) (18) | (22)
and sealed to prevent water, rodents or insects.
2. | believe that peanuts that have been processeddshe| 0.0 0.0 9.1 | 455 | 455 4.36 0.650
transported in a proper manner to protect from dpna| (0) (0) 4) (20) | (20)
dampness.
| believe that labeling is important to inform the0.0 0.0 | 13.6 | 43.2 | 43.2 4.30 0.701
consumers of the properties of prepackaged food. 0) 0) 6) | (19 | (19)
| think that defective kernels should be baggedssply| 0.0 | 4.5 | 13.6 | 43.2 | 38.6 4.16 0.834
and tagged as unsuitable for human consumption. 0) 2) (6) (19) | A7)
| believe that testing by appropriate methods of@ang | 4.5 0.0 | 18.2| 409 | 36.4 4.05 0.987
and examination can prevent a hazard to health. (2) (0) (8) | (18) | (16)
Overall Mean Score (n=44) 4.254 0.671

Note: *1= strongly disagree, 2=disagree, 3=neutrdkagree, and 5=strongly agree

Table 5 shows the twelve statements related tddbd
safety and hygiene practices of aflatoxins contatin.

Majority of the manufacturers (95.5%) indicatedtthids
compulsory for the workers to cover their hair when
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working in the operation unit to avoid contaminatio
particularly aflatoxins in which contributed to thégghest
mean score of 2.95. About 90.9% of the manufacsurer
ensured their workers to wash hands with soap aatérw
before and after working and majority of them (9%)5
cleaned utensils and equipment after working, irictvh
accounted for mean scores of 2.91 respectivelyléithe
lowest mean score was 2.30 with 27.3% of the
manufacturers responded that they never followesl th
Good Hygiene Practices (GHP) to minimize the sprafad
aflatoxins contamination in their premises. As sufg the
overall mean score from this study was 2.744, iitig
that most of the manufacturers followed food safatyl
hygiene practices towards aflatoxins contamination

peanut-based products. According to the [34], adopt
through good agriculture practices, good sanitation
practices, good hygiene practices, and safe foodlimg
practices particularly when handling, processing,
preparing, storing, and transporting the produBesides,
there have another study from [35] indicated that
aflatoxins levels were significantly correlated Qpsd)
with the processing practices, storage facilitiesd
storage duration. Thus, knowledge related foodtgafied

all good practices can guide and help food handiers
emphasize the hygiene and sanitation in every stage
involved is important to avoid from aflatoxins
contamination into the products.

Table 5.Food Safety Knowledge and Hygiene Practioggrds Aflatoxins Contamination

Statement

Responses % (n)

= > en Mean SD

1. Hair covered.

2. Wash hands with soap and water.

3. Clean utensils and equipment after working.
4

contamination.
5. Check quality before receiving.
6. Select quality peanuts for processing.
7. Had aprons.
8
9

. Avoid entering the working place when not working.
10. Regularly disinfect the premises.
11. Check the storage temperature.

spread of aflatoxins contamination.

Implement personal hygiene and sanitation to aefigoxins| 4.5 (2) 45(2) | 90.9 (40)| 2.86 | 0.462

Follow the process controls in every stage of d@maunit. 9.1(4) 45(2) | 86.4(38)| 2.77 | 0.605

12. Follow the Good Hygiene Practices (GHP) to minimibe | 22.7 (10) | 25.0 (11)| 52.3 (23)| 2.30 | 0.823

0.0(0) | 45(2) | 95.5(42)| 2.95 | 0.211
0.0(0) | 9.1(4) | 90.9(40)| 2.91 | 0.201
0.0(0) | 45(2) | 95.5(42)| 2.91 | 0.421

45(2) | 45(2) | 90.9 (40)| 2.86 | 0.462
45(2) | 9.1(4) | 86.4(38)| 2.82 | 0.495
9.1(4) | 0.0(0) | 90.9 (40)| 2.82 | 0.582

9.1(4) | 9.1(4) | 81.8(36)| 2.73 | 0.624
13.6(6) | 9.1(4) | 77.3(34)| 2.64 | 0.718
27.3(12)| 9.1(4) | 63.6(28)| 2.36 | 0.892

Overall Mean Score (n=44) 2.744| 0.288

Note: *1= never, 2=seldom, and 3=always

4.3 Logit Model for Level of Hygiene
Practices and Food Safety towards
Aflatoxins Contamination

The logistic regression analysis was used to pretie
extent to which manufacturers’ level of hygieneqpices
and food safety towards aflatoxins contaminatiohisT
analysis was used to identify the most influentédtors

that influenced the level of hygiene practices dood

safety towards aflatoxins contamination.

Table 6. Level of Hygiene Practices and Food Safety towaftitoxins Contamination in Peanut-Based Products

. Estimated Standard N Exponential

Variables Coefficients Error Wald Significance ®)
Knowledge 1.910 1.093 3.053 0.081* 6.752
Attitude 1.377 0.717 3.684 0.055* 3.961
Quality assurance 1.643 1.038 2.503 0.114 5.170
SOP guideline 0.408 0.943 0.187 0.666 1.503
Employee training 1.787 1.084 2.715 0.099* 5.970
Constant -12.449 4912 6.422 0.011 0.000
-2 Log Likelihood 38.589 Nagelkerke R 0.437
Cox and Snell R 0.312 HosmerandLemeshow

goodness of fit test 0.200

Note: * significant at 10% level of significance



Int. ] Sup. Chain. Mgt

78

Vol. 4, No. 2, June 2015

From Table 6, the estimate equation model Eq. @ w
given as follows: -

Level of ygiens practices

49440 1
- LI T

1040

\ ge] T A A W
3 (S0P uideline) + 1787 ¢ (employes trainirz | (2)

Based on Table 6, there were five variables that
influenced the level of hygiene practices and feafety
towards aflatoxins contamination namely knowledge,
attitude, quality assurance, SOP guideline, andl@yep
training. The Hosmer and Lemeshow Test indicate the
goodness of fit of a model. The Hosmer and Lemeshow
test value should be insignificant, which it indes a
good fit. In this study, insignificant at 0.050 iliggl a
good matchup predicted and observed probabililieble
6 also shows -2 Log Likehood statistics value drisl test
was carried out to measure how poorly the modeipte
the decision. The smaller the statistics value sttbthe
better model [36]. Thus, the final model of -2 Log
Likehood value was 38.589. Table 6 also indicates t
Cox & Snell R and the Nagelkerke’Ralues. These two
tests value were 0.312 and 0.437 respectively hoded
that between 31.2% and 43.7% of the variability was
explained by this set of variables. Three variablesely
knowledge, attitude, and employee training werenfbu
significant at 10% level of significance. The expotial
(B) value is an equation to calculate the probgbibf a
case falling into a specific category that showethe last
column [37]. The direction of relationship withiadtors
that increase or decrease the likelihood of answes’
could be inferred from the positive or negativensiof
values at second column of Table 6.

The positive relationship of estimated coefficievas
knowledge The high level of hygiene practices and food
safety of manufacturers who had adequate knowledge
6.752 times more than those who had inadequate
knowledge. Attitude variable also revealed a positive
relationship with hygiene practices and food safety
indicating that manufacturers who had favorabléuates
towards hygiene practices and food safety were 13.96
times greater than those who had less favorabiledes.
The findings supported that knowledge and attituweee
crucial factors that influenced the food safety agdiene
practices, and consequently decrease the occurreihce
foodborne diseases. [33] indicated that knowledgd a
attitude were associated and influenced by behalvior
action. The food hygiene practices help food hasdie
gain knowledge by certified food hygiene training
programs that are designed using Knowledge, Attitad
Practice (KAP) model [38], [39]. On the other hatiig
observation by [40] indicated that good knowledge o
hygiene and food safety does not necessarily leabet
good in handling practices.

Meanwhile, the estimated coefficient fdraining
showed a positive relationship. It indicated thHe tevel
of hygiene practices and food safety of manufacsungho
carried out staff training for their employee wa9m™®
times greater than those manufacturers who werdg4ijt
stated that the development of food safety educadind
training were the key components in the process of
ensuring the food handlers are proficient and
knowledgeable regarding food safety and personal
sanitation. The proper training allowed the fooediars
or employees to develop relevant knowledge so ttheat
can make informed decisions about food safety §] at
the same time the implementation of relevant précas
to prevent contamination of food is also necespés)

There are findings from relevant studies showed tha
food handlers lacked of knowledge about sanitatiod
hygiene practices due to the main reason thatdieeyot
attend food hygiene training programs [44]. As Hert
discussed by [45] that the FOODSAFE trained food
handlers in British Columbia, Canada were bettendand
washing practices and attitudes compared with the
untrained food handlers group. Furthermore, [4G]nfb
that 50% of food handlers had attended formal food
hygiene training, but only 36% of them had mechanis
for updating their hygiene knowledge. It is possilthat
the lack of continuous training contributed to taek of
food hygiene knowledge particularly about aspeotsafe
food production. According to the [43] the majousa of
foodborne diseases and cross-contamination becafuse
improper in food handling and poor in personal tsdian,
which are important risk factors in the occurrenafe
aflatoxins contamination.

5. Conclusion

This study is carried out with the purpose to ustierd
manufacturers’ knowledge, attitude, food safetyd an
hygiene practices towards aflatoxins contaminatiased

on the findings, the elements such as knowledgel,lev
training, and attitude of managers are found ingurin
implementing good hygiene practices and food saifety
the organization. These elements should be highly
considered by the manufacturers in improving and
reducing aflatoxins contamination along peanutedas
products supply chains. Furthermore, it is impdrtem
note that food industry managers and food handieesl

to increase their knowledge level and have a faera
attitude prior to the food safety and hygiene pcast
This is to ensure an improvement of business opersat
can be continuously carried out and more imporyariie
competitive advantage and survival rate of the fbased
companies could also be increased. Thus, in acigevi
those goals, a proper food safety and personalehggi
training is deemed necessary to food handlers, thisd
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could not be achieved without a strong support fitom
management.
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