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ABSTRACT 

LEVEL OF KNOWLEDGE AND PRACTICE OF FRIED CHICKEN 
OPERATORS UNDER KAJANG MUNICIPAL COUNCIL REGARDING OIL 

QUALITY AND DETERMINATION OF PEROXIDE VALUE IN 
REPEATEDLY HEATED COOKING OIL 

SYED LUQMAN HAKIM SYED MOHAMMAD ZAHOOR 

Introduction: Deep frying using repeatedly heated cooking oil is a well-known 
practice among night marketers locally. Deep-fried food intake from repeatedly 
heating cooking oil can adversely affect the health as 14-22% of oil were absorbed in 
the food batter. Objectives: This study aimed to determine the level of knowledge 
and practice of fried chicken operators under Kajang Municipal Council regarding oil 
quality and determination of peroxide value in repeatedly heated cooking oil. 
Method: A cross-sectional study was conducted in night markets under Kajang 
Municipal Council in January 2019. There were 123 fried chicken operators 
participated in this study and were interviewed by using a set of pre-tested 
questionnaire. The questionnaire consisted of three sections which covered questions 
related to sociodemographic in which covered questions related to gender, age and 
educational level as well as knowledge and practice of repeatedly heated cooking oil. 
A total of 100ml of used oil were collected from each respondent who participated in 
this study to be analysed for peroxide value using American Oil Chemist Society 
(AOCS) Cd 8b-90 Method. Result: There were 73 males and 50 females with age 
ranged between 20-58 (mean±SD = 35.1±9.7) years old involved in this study. 
Majority (73%) of the respondents obtained education up to secondary school level 
(Sijil Pelajaran Malaysia). Most of respondents had good knowledge (89%). 
However, 76% of them had poor practice on the usage of repeatedly heated cooking 
oil. Majority ( 68%) of respondents stated that the price of the cooking oil influenced 
this poor practiced. Most of the oil samples ( 84 % ) collected from the respondents 
showed the peroxide value which exceeded the AOCS standard of 10 mEqO2/kg. 
The result showed significant association between poor practice on repeatedly heated 
cooking oil and high value of peroxide in the oil samples (x2

=54. l ,  p=0.001 ). 
However, no such association observed between knowledge and practice. 
Conclusion: In conclusion, it is important to limit the practice of repeatedly heating 
cooking oil in food preparation in order to maintain the good quality of the food 
product. A proper and well plan program is needed to educate and improve the 
practice of the fried chicken operators in order to assure the quality of the food. 

Keywords: Night Market, Knowledge, Practice, Peroxide Value, Titration 
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2.8 Knowledge and Practice on Repeatedly Heated Cooking Oil 

Based on a previous study, the safe level of oil to be heated was only once 

and not more (Kamsiah & Yusof, 2012). The act from the government do not 

seem serious on this issue as there is still no standard limit of peroxide value 

allowed in food. 

Studies conducted in Kuala Lumpur showed that the level of know ledge 

among food operators was low on the repeatedly heating cooking oil as it costly 

to regularly exchange to new fresh oil when deep-frying (AZinan et al., 2012). 

However, this study also stated that a few food handlers know on the effect of the 

repeatedly heating cooking as also it can reduce the cosmetic and taste of the 

food itself as the deterioration of oil affect food deep-fried. (Azman et al.,2012). 

Know ledge on storage of heated cooking also low as oil that is heated and if 

it stored for later reuse must be kept appropriately to avoid further reaction 

during cooling of the oil (Guillermo et al., 1999). Awareness level on the public 

that consumed deep-fried food that is fried in repeatedly heated oil also is a 

matter of concerned as the public do not know the condition of the oil used to 

deep-fried the food (Azman et al., 2015). 
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SELANGOR 

Study Location (Kajang) 

Perak 

Figure 3 .1.1: Map of Study Location 
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Table 4.10.1: The Association Between Knowledge and Peroxide Value (N==123) 

Not Exceed 

Knowled1e Peroxide Value 

<10 

Low to Moderate 3(25.0%) 

High 17(15.4%) 

Practice 

Poor to Moderate 2(2.1%) 

Good 18(62.1%) 

**Significant at p<0.001 

Exceed Peroxide 

Value�10 

9(75.0%) 

94(84.7%) 

92(97.9%) 

11(37.9%) 

S6 

Total x2(df) p 

12(100%) 

0.2(1) 0.651 

111(100%) 

94(100%) 54.16(1) 0.001 •• 

29(100%) 
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Knowledge of oil properties and physicochemical really need to be taught to 

fried chicken operators. They used cooking oil almost every day and knowledge to 

keep the oil safe and, in the meantime, the proper way of handling used oil can be 

reduced the possibility of used oil to be further degraded. This knowledge should be 

included in the syllabus of fried food operators before they got their license. 

Furthermore, this action can educate and act as first-line defense from them to 

practicing their norm of repeatedly heated cooking oil. 

S.1.3 Practice of respondents on repeatedly heated cooking oil

Level of practice on repeatedly heated cooking oil among respondents was 

really alanning. Majority (71 %) of respondents had poor practice. Majority (75%) of 

respondents admit that they practiced repeatedly heated cooking oil. There were 

several factors contributing to these such as the type of chicken batter, oil package 

and frequency of oil repeatedly heated. The main factor that contributed to fried 

chicken operators to repeatedly heating cooking oil was not because of their low 

knowledge level but the economic situation. Increasing oil price suffers fried chicken 

operators. Moreover, more than half of respondents who have bad practice agreed 

that oil price was one of the factors influence their practiced. 

On the other hand, the fried chicken operators who have good practice stated 

that they practicing good practice to maintain their taste and appearance quality due 

to some customers' demands. Customers will refuse to buy when they see the dark 
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coloured cooking oil. Cooking fried chicken with wet batter prone to darken more 

quickly compared to the dry batter. The color of oil was not indicated that the 

peroxide value was high in the fried chicken case. Even the first frying the oil 

already turning black (Sunisa et. al., 2011) 

Previously, the past study focusing on all types of fried food among night 

marketers. This study focuses on only fried chicken operators and surprisingly there 

were high number of respondents practicing repeatedly heated cooking oil. With 

82% of respondents have poor practice in repeatedly heated cooking oil. This 

percentage really need to be paid attention by the authority for further action in 

improving the poor practice of fried chicken operators. 

The practice that already became a norm among night marketers and not only 

among fried chicken operators. However, there still a few of them who started to 

change the behavior and using the oil only once per day. They also used oil that pack 

in the bottle. Oil in a bottle having less peroxide than oil in a packet (Adriana et al., 

2018). Some of them believe that using bottle oil have a longer duration. Hence, they 

can be used is for a week while packet only for 2-3 days. Even bottle oil quality is 

better than packet oil there is still a limit for the oil to be repeatedly heated. In a 

previous study, the peroxide started to exceed the AOCS standard at the 5th cycle 

(Adriana et al., 2018). 
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Fried oil that was repeatedly heated must be stored in a proper container that 

do not expose to light or dark color bottle. Exposing used oil to light can further the 

alteration of the cooking oil and will increases the peroxide value (Matthaus, 2010). 

Most of the respondents who repeatedly heated the oil will filter their oil before 

storage and removing residue before and after storing it. 

Long term ingestion of food prepared by using repeatedly heated cooking oil 

which compromises of several antioxidant defense networks lead to pathological 

problems such as hypertension, diabetes, and vascular inflammation. Oxidation of 

lipid possessed a high risk of development on coronary heart diseases (Bora & 

Rathore, 2015). All of the respondents using palm cooking oil ( 100%) for deep­

frying purposes. Palm oil compared to other oil is one of the best for deep-frying 

because palm oil has the same ratio of saturated and unsaturated fatty acids. It has 

resulted from the triacylglycerols with high melting points were removed and 

compounds with lower melting points are enriched. Moreover, using palm oil as 

cooking oil produces better-fried food with a better mouthfeel without greasy 

sensation (Wong et al., 2019). 

In addition, palm oil appears to be heat resistant compared to soy oil in terms 

repeatedly heated. Based on previous studies have suggested the composition of 

palm oil is unique allowing withstand heat better than soy oil. Firstly, the palm oil 

has a low proportion of polyunsaturated fatty acid (PUF A) compared to the soy oil 
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but the majority fatty acids form in palm oil are monounsaturated (MUF A) and 

saturated (Kamisah et al., 2018). Previous studies have shown that PUF A is more 

easily to oxidize compared to MUF A. Moreover, the result of toxic compound 

produced in the repeated heating of vegetable oil that rich in PUF A tend to increase 

the risk of hypertension, whereas the oils that rich in MUFA such as palm oil can be 

resistant to oxidation and formed fewer degradation products when heated (Soriguer 

et al., 2006). Secondly, palm oil is also rich in tocopherols and contains an abundant 

amount of tocotrienols (K.amisah et al., 2018). Tocotrienols have better antioxidants 

capacity compared to tocopherols. Thus, this may contribute to the better resistance 

to oxidative changes due to repeated heating of palm oil. 

S.1.4 Sociodemographic factors with Knowledge and Practice of respondents

Knowledge and practice of a person can be associated with several factors. It 

includes income, gender, age, and educational background. Originally income of 

respondents was included as one of the studied factors of socio-demographic to 

correlate with the repeatedly heated cooking oil. Unfortunately, due to privacy and 

respondents not feeling comfortable to share their income information, the 

information was not available. Considering those factors, the income of respondents 

was excluded and only age, gender, and education level were assessed in this study. 

After data collection and analyses of data, we found that there was no

association between the socio-demographic factors with the knowledge or practice of
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Between knowledge and practice, the priority should be put more on the 

practice of respondents as the practice was significant to contribute unsafe oil that 

consumed by the customers. Simultaneously increasing the risk of cardiovascular 

disease, diabetes, hypertension and cancer (Jaarin, Masbah, & Kamisah, 2018). 

However, all of these factors have no significant with the practice of respondents. 

The habit of repeatedly heated cooking oil had become a norm among fried chicken 

operators and this bad practice was inherited to younger generation who started the 

business at night market also. Hence, they have used to the practice even knowing 

that this practice can give impact to health. 

5.1.6 Knowledge and peroxide value of respondents on repeatedly heated 

cooking oil 

There was no association between knowledge and peroxide value as the good 

knowledge did not show influence the quality of oil used by the respondents. 

Program to change the fried chicken operators practice need to be implemented and 

content of the program must not only focus on sharing awareness but enhance the 

safe practice of fried chicken operators. 
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S.1.7 Practice and peroxide value of respondents on repeatedly heated cooking

oil 

This study found that practice really plays important roles in determining the 

peroxide value of the repeatedly heated cooking oil as the increasing frequency of 

using the oil repeatedly will increase the peroxide value in the oil. Hence, practice 

were the strongest factors that contributing to unsafe cooking oil. Malaysian who 

lived in urban areas mostly were working family where they tend to buy food from 

outside due to the packed working schedule. Eating patterns also change and affect 

the prevalence of obesity. Eating fried food plus food with oil that repeatedly heated 

can increase the burden of disease among Malaysian (Fournier et al., 2016). When 

fried chicken operators practice poor in food preparation and exposed their food 

produce harmful substances such as peroxide value, this will contribute to the 

increase of chronic diseases related to unhealthy food consumption among the 

population. 

6S 

© C
OPYRIG

HT U
PM

 
UPM 



5.1.8 Limitation of study 

The limitation of this study is it using cross-sectional study design. Cross­

sectional is a study that study in short period of time where measures exposure and 

outcome at the same period of time. This study has implications toward chronic 

health diseases. Hence, using cross-sectional study could not identify the sequence of 

events of dietary intake of fried chicken that using repeatedly heated cooking oil and 

the effects of health such as cardiovascular diseases. Furthermore, if further research 

conducted using same population. There will be changes of the fried chicken 

operators due to bankruptcy, migration, and change of business. Last but not least, 

was method of face-to-face interview. This method was used to ease the interview 

process as fried chicken operators was busy during operation. Unfortunately, it also 

causing the fried chicken operators to answered false positive as they afraid this 

research will affect their business. 
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5.2 Conclusion 

This study was carried out to assesses the level of knowledge and practice of 

fried chicken operators under Kaj ang Municipal Council regarding oil quality and 

determination of peroxide value from repeatedly heated cooking oil. It was found 

that the majority of respondents having good knowledge of repeatedly heated 

cooking oil with 90% and the poor practice level among respondents was 76% that 

obtained based on questionnaires which conducted by face-to-face interview. The oil 

that obtained which analyzed in lab and peroxide value recorded was 84% of it 

exceeds the standard by American Oil Chemist Society. There was an association 

between level of practice and peroxide value with (x2(1) = 54, p=0.001). 

Overall, from this study, there was the improvement of knowledge among 

respondents from the previous study and room to alleviate improvement for the 

practice among fried chicken operators regarding repeatedly heated cooking oil. It 

was also important for this study to communicate their level of peroxide to 

respondents and increase their awareness of their current practice. This step will give 

respondents to know the permissible limit allocated for peroxide value which fit for 

human consumption. Last but not least, one-to-one individual sharing should be 

provided along with the awareness campaign focusing on food safety. 
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S.3 Recommendations for future research

For improvement of next research, oil quality not only can be assessed 

through the determination of peroxide value. There were other assessments that can 

be used to determine the deterioration of cooking oil. Assessment of analysing 

anisidine value, saponification value, iodine value and total polar compound (TPC). 

These assessments also require laboratory analysis to obtained result. By instance, 

there was a parameter by observation of the quality of the cooking oil. The 

parameters were viscosity, colour, foam height and odour. Physical changes can be 

used as detrimental for the deterioration of oil quality. It also makes helpful decision 

to discard the frying oil used by the food handlers. 

In conclusion, there were many preventive steps that can be taken to 

reduce and change the current of fried chicken operators. Related government sector, 

Non-Government Organisation, and other organization are encouraged to help by 

sharing knowledge, budget, and implementation of the program on promoting to 

reduce the bad practice of repeatedly heated cooking oil. 
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APPENDIX2 

QUESTIONNAIRE 
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Part B : Respondent's knowledge on the usace of repeatedly heated cooking oil 

Sahagian B : Pengetahuan responden mengenal penggunaan minyak masak yang 
dipanaskan berulang kali. 

Instruction: Please fill in the blank and tick (J) where appropriate. 

Arahan: Silo isikan tempat kosong don tandakan (J) di mono sesuai. 

1. Usage of repeatedly heated cooking oil for frying food is a healthy practice.

Penggunaan minyak masak yang dipanaskan berulang kali untuk menggoreng

makanan ado/ah amalan yang sihat.

Yes/Ya □ No/Tidak□ Not sure/Tidak past/□ 

2. Usage of repeatedly heated cooking oil for frying food is good for saving cost.

Penggunaan minyak masak yang dipanaskan berulang kali untuk menggoreng

makanan ado/ah bogus untuk penjimatan.

Yes/Ya□ No/Tidak□ Not sure/Tidak past/□ 

3. Usage of repeatedly heated cooking oil for frying food has no side effect.

Penggunaan minyak masak yang dipanaskan berulang kali untuk menggoreng

makanan tiada kesan sampingan.

Yes/Ya □ No/Tidak□ Not sure/Tidak past/□ 

4. The quality of oil used for frying will remain the same regardless of how many

times the oil is reheated.

Kualiti minyak tidak bergantung kepada kekerapan minyak dipanaskan.

Yes/Ya□ No/Tidak □ Not sure/Tidak past/□ 

s. We can use the oil for many times and discard it only when it turns darks.

Kita boleh menggunakan minyak untuk banyak kali don membuangnya hanya

apabila ia bertukar gelap.

Yes/Ya□ No/Tidak □ Not sure/Tidak past/□ 

6. There will be loss in nutrient in the repeatedly heated cooking oil used for frying.

Nutrien do/am makanan akan hilang apabila minyak masak yang dipanaskan

berulang kali digunakan untuk menggoreng.

Yes/Ya□ No/Tidak □ Not sure/Tidak past/□
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1. The type of cooking oil does not influence the type of constituents produced from

the repeatedly heated cooking oil.

Jenis minyak masak tidak mempengaruhi jenis produk sampingan yang dihasilkan

daripada minyak masak yang dipanaskan berulang kali.

Yes/Ya □ No/Tidak□ Not sure/Tidak pasti□ 
8. Will repeatedly heated cooking oil used for frying cause bad effects to our health?

Adakah minyak masak yang dipanaskan berulang kali untuk menggoreng akan

membawa kesan buruk kepada kesihatan?

Yes/Ya □ No/Tidak□ Not sure/Tidak pasti□ 
Who answered "Ya" to the above question (question no. 8)/ Bagi menjawab "yet' 

pada soolan di otas ( soa/an no. BJ. 

9. What type of disease associate with the consumption of repeatedly heated cooking

oil?

Apokoh jenis penyakit yang berkaitan dengon penggunaan minyak masak yang

diponoskon berulang kali?

Gout/ Gout 
□ 

Tuberculosis/ Batuk kering □ 
Diabetes/ Kencing manis □ 
Hypertension/ Darah tinggi □ 
Cancer/ Kanser □ 

•you can choose more than one for this question.

•anda boleh memilih lebih daripada satu untuk soalon ini.© C
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Bagaimanakah anda mendapat maklumat berkaltan perokslda yang terkandung 

do/am minyak masak yang dipanaskan berulang ka/1? 

Newspaper/Surat khabar D Magazine/Majalah D

RadioD Internet D Others/lain-lain 
. 

·-------------

No prior knowledge about this issue 
Tiada sebarang pengetahuan mengenai isu in/ 

□ 

8. Would like to obtain more informations about the issue?

Television 

Adakah anda ingin mendapat maklumat yang lebih lanjut mengenai isu in/? 

Yes/Ya D No/Tidak D 

Contact:. ____________________ _ 
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APPENDIX3 

CONSENT FORM 
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SELANGOR, MALAYSIA 

UNIWft■ fl "'1TltA IM&.AYN 

BORANG 2.4: PENERANGAN DAN PERSETUJUAN RESPONDEN 

Sila baca maklumat berikut dengan telitl. Sekiranya ands mempunyai sebarang pertanyaan, 
sila kemukakan kepada penyelidik. 

1.TAJUK KA-HAN

Tahap Pengetahuan dan Amalan Pengendali Ayam Goreng Tentang Penggunaan Minyak 
Masak di bawah Majlis Perbandaran Kajang dan Penentuan Nilai Peroksida Di Dalam Minyak 
yang Dipanaskan Berulang Kali 

2. PENGENALAN

Minyak masak adalah suatu bahan yang penting dan pertu diambil perhatian yang serius 
dalam penyediaan makanan. Amalan memanaskan minyak untuk menggoreng makanan 
secara berulangkali adalah tidak selamat dan boleh membahayakan kesihatan pengguna 
makanan tersebut. Minyak diganti apabila sudah berbuih, mengeluarkan bau yang kurang 
menyenangkan, atau wamanya bertukar menjadi gelap. Pengambilan makanan yang 
disediakan daripada minyak yang dipanaskan berulang kali boleh meningkatkan risiko untuk 
pembentukan atherosclerosis (pemendapan plak di dalam pembuluh darah) dan juga 
berkaitan dengan peningkatan jumlah lemak dan lipoprotein berketumpatan rendah dalam 
darah. lni akan meningkatan risiko mendapat penyakit jantung dan kanser. 

3. APAKAH YANG PERLU ANDA LAKUKAN?

Untuk menjayakan kajian ini: 
1. Peserta akan ditemuramah oleh penyelidik untuk mengumpulkan maklumat latarbelakang,
pengetahuan dan amalan berkaitan penggunaan minyak untuk menggoreng makanan.
2. Sampel minyak masak yang telah digunakan untuk menggoreng makanan akan diambil
daripada setiap peserta sebanyak 50ml untuk dianalisis di makmal. Sampel minyak akan
dianalisis untuk menentukan kandungan peroksida di dalam minyak tersebut.
3. Penyertaan peserta di dalam kajian ini adalah secara sukarela dan anda boleh menarik
diri pada bila-bila masa sepanjang kajian dan tidak akan terkesan kepada lesen meniaga,

dikompaun atau didenda jika anda tidak mengikuti kajian ini.

4. Tiada token akan diberikan kepada peserta.

4. SIAPA YANG TIDAi< BOLEH MENYERTAI KAJIAN INI?

Pengendali makanan yang tidak ,:nenjual ayam goreng dan tidak meniaga di pasar malam

di bawah Majlis Perbandaran KaJang.

5. APAKAH FAEDAH MENYERTAI KAJIAN INI?

a) KEPADA ANDA SEBAGAI PESERTA?

la akan membantu anda untuk meningkatkan pengetahuan berkenaan isu

kesihatan berkaitan penggunaan minyak yang dipanaskan berulang kali dan
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secara tidak langsung boleh membantu meningkatkan kesedaran berkenaan kesan 
merbahaya peroksida. 

b) KEPADA PENYELIDIK?

Kajian ini akan dapat memberikan maklumat terkini berkenaan tahap
pengetahuan dan amalan pengendali ayam goreng berkenaan peroksida di dalam
minyak masak terpakai serta tahap kualiti minyak yang digunakan untuk
menggoreng. Maklumat sedemikian akan membantu penyelidik dan pihak
berkuasa dalam merangka program kesedaran dan promosi kesihatan yang
berkaitan untuk meningkatkan kualiti kehidupan masyarakat.

6. ADAKAH IA BERISIKO?

Peserta yang menyertai kajian inl tidak terdedah kepada risiko kerana kajian ini tidak 

melibatkan pengumpulan sampel biologi seperti darah atau urin. 

7. ADAKAH MAKLUMAT DAN IDENTITI SAVA KEKAL RAHSIA?

Semua infonnasi pengendali ayam goreng akan dirahsiakan dan dianggap sulit. 

8. SIAPA YANG SAVA PERLU HUBUNGI SEKIRANYA SAVA MEMPUNYAI SOALAN
TAMBAHAN SEMASA MENGIKUTI PENYELIDIKAN INI?

Sebarang pertanyaan boleh diajukan kepada Dr. Saliza Bt. Mohd Elias, Penyelia kajian di 
nombor 03-89472402 (emel: saliza me@upm.edu.my) atau Syed Luqman Hakim Bin Syed 
Mohammad Zahoor, penyelidik di nombor 019-9203963 (emel: 
syedluqmanhakim96@gmail.com ). 

d t di• s,·n,· sekiranva anda telah membaca dan memahami kandungan halaman
Si/a tan a angan ., • 

ini __ _ 
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9. PERSETUJUAN

Saya................................................... No Kad Pengenalan. . ............................... . 

beralamat ........................................................................................................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. dengan ini bersetuju untuk mengambil bahagian secara 

sukarela dalam penyelidikan yang tersebut di ates *(kajian klinikal/percubaan ubat­

ubatan/rakaman video/kumpulan sasaran/temuduga/ soal selidik). 

Saya telah diberi penjelasan secara menyeluruh mengenai penyelidikan ini dari segi 

metodologi, risiko dan komplikasi (seperti tertulis pada Helaian Penerangan Responden). 

Saya memahami bahawa saya berhak menarik diri dari penyelidikan ini pada bila-bila masa 

tanpa memberi sebarang alasan.Saya juga memahami bahawa sebarang maklumat yang 

berkaitan identiti saya akan dirahsiakan. 

Saya* berminat / tidak berminat untuk mengetahui keputusan kajian yang melibatkan 

saya. 

I setuju/tidak bersetuju untuk imei/gambar/rakaman video/ rakaman suara digunakan dalam 
apa jua bentuk penerbitan atau pembentangan. (sekiranya berkaitan). 

*potong yang tidak berkenaan

Tandatangan ..................................... . Tandatangan ...................................... . 
(Responden) (Saksi) 

Tariktl : ............................................ . Nama : ............................................ . 

No. KIP: ............................................ . 

Saya mengesahkan bahawa saya telah menerangkan kepada responden ini sifat dan 

tujuan penyelidikan yang tersebut di atas. 

Tarikh ..................................... . Tandatangan ...................................... . 
(Penyelidik) 
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IMAGE OF RESEARCH 
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