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ABSTRACT 

DIETARY HEALTH RISK ASSESSMENT AND DETERMINATION OF 

HEAVY METALS IN Anabas testudineus FROM PADDY FIELD IN SABAK 

BERNAM, SELANGOR 

NURUL NADIAH MOHKHT AR@MOKHT AR 

Fish is important in the balance of nature and in the food chain, as it is a main sources of 

protein for human consumption. Rapid industrialized agriculture practices has increased 

the usage of pesticides in the paddy field which resulting in increased of heavy metals in 

fish. Consumption of fish contaminated with heavy 1netals by humans cause chronic 

health itnpacts and can be toxic to hu1nan body when exceeded the permitted limits. The 

objective of this study is to determine the concentration of Pb, Cd and As in Anabas

testudineus and to assess the dietary health risk among respondents who consumed 

Anabas testudineus from Sabak Bemam. A set of questionnaire was used to obtain 

information on socio-demographic, health status and frequency of fish intake. The heavy 

metals were analyzed by using Inductively Coupled Plasma Mass Spectrometry (ICP­

MS) to determine the heavy metals concentration contented in the flesh muscle of Anabas

testudineus. Hazard Quotient (HQ) and Lifetiine Cancer Risk (LCR) were used to 

estimate the non-carcinogenic and carcinogenic effects, respectively. The concentration 

of As (0.00597 mg/kg) and Pb (0.05117 mg/kg) were found in the Anabas Testudines.

When compare to the Food Regulation 1985, the concentration of heavy metals are not 

exceeded the permitted level. Both the HQ of As and Pb for male and female showed 

lower than one. Whereas, the LCR of As showed the result with an unacceptable range 

of lifetime risk. Based on HQ estimation, no adverse health effects are expected from the 

dietary exposure to Pb and As in the Anabas testudineus. The cancer risk is likely to 

happen after estimating the lifetime cancer risk of arsenic intake from Anabas testudineus.

Even at a low amount of heavy metals detected, but people still expose to these heavy 

metals via consumption of Anabas testudineus. Regular monitoring is needed to ensure 

the concentration of heavy metals are within the safe litnit. 

Keywords: heavy metals, Anabas testudineus, dietary health risk assessment, paddy 

field. 
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ABSTRAK 

PENILAIAN PEMAKANAN RISIKO KESIHATAN DAN PENENTUAN 

LOGAM BERA T DALAM IKAN PUYU DARI SA WAH PADI DI SADAK 

BERNAM SELANGOR 

NURUL NADIAH MOHKHT AR@MOKHT AR 

Ilcan adalah penting dalam keseimbangan alam dan dalam rantaian makanan, Ikan 

menjadi salah satu su1nber utama protein dalam pemakanan manusia. Amalan pertanian 

industri pesat telah meningkatkan penggunaan racun perosak di sawah padi yang 

1nenyebabkan peningkatan logain berat dalam ikan. Memakan ikan yang tercemar dengan 

logam berat boleh tnenyebabkan kesan kesihatan kronik dan boleh 1nenjadi toksik 

kepada tubuh manusia apabila melebihi tahap yang dibenarkan. Objektif bagi kajian ini 

adalah untuk menentukan kepekatan plumbum, kadmium dan arsenik dalam ikan 

puyu dan menilai risiko kesihatan pemakanan dalam kalangan responden yang memakan 

ikan puyu di sawah padi. Borang soal selidik telah digunakan untuk 1nendapatkan 

maklumat tentang sosio-demografi, status kesihatan dan kekerapan pengambilan 

ikan. Logam berat dianalisa menggunakan kaedah ICP-MS untuk menentukan 

kepekatan logam berat dalam ikan puyu. Hazard Quotient (HQ) dan Risiko Kanser 

Sepanjang Hayat (LCR) digunakan untuk menganggarkan kesan bukan karsinogenik 

dan karsinogenik. Kepekatan arsenik (0.00597 1ng / kg) dan plum bum (0.05117 mg / 

kg) telah ditemui dalam Ikan Puyu. Apabila dibandingkan dengan Peraturan Makanan 

1985, logam berat ini tidak melebihi paras yang dibenarkan. Kedua-dua HQ As dan Pb 

bagi lelaki dan wanita menunjukkan kurang daripada satu. Sedangkan LCR of As 

menunjukkan hasil dengan risiko jangka hayat yang tidak dapat diterima. Berdasarkan 

anggaran HQ� tiada kesan kesihatan buruk yang dijangkakan dari pendedahan makanan 

kepada Plumbum dan arsenik. Risiko kanser mungkin akan berlaku selepas 

menganggarkan risiko kanser seumur hidup pengambilan arsenik dari ikan puyu. Malah 

pada jumlah yang rendah logam berat dikesan, tetapi orang masih mendedahkan kepada 

logam berat ini melalui pengambilan ikan puyu. Pemantauan perlu dilakukan untuk 

memastikan kepekatan logam berat berada dalam batas yang sela1nat. 

Kata kunci: logam berat, Ikan Puyu, penilaian pemakanan risiko kesil,atan , sawah 

padi 
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1.4 Conceptual framework 

Hazard 

Quotient (HQ) 

Local 
Respondents 

Inhalation 

Anabas testudineus from Paddy 
Field in Sabak Bernam 

Inclusive Criteria 

People consuming 
Anabas testudineus 

Route of Exposure 

Age between 
20 to 70 years 

old 

Lead 

Arsenic 

Cadmium 

Ingestion Dermal Contact 

_J-1 Acute 
Health effects I 1 ,____ _ ___, .____ __ ______, -,._IC-

hr
-om-. c---.

Lifetime Cancer 

Risk(LCR) 111r:�l1_�X9.ili1Jifi \AJ_tcf, J}y. ___ 1 
-------------·----·--· --•-·--····--·--·- -- __ j 

Figure 1.1: The conceptual framework of this study 
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3.6 Data Analysis 

The data were analysed by using software Statistical Package for the Social 

Sciences (SPSS) for Windows, version 22. Descriptive statistics, including percentages, 

were calculated for relevant items obtained from the questionnaires, the socio 

demographic and self-reported health status of the respondents who consumed Anabas

testudineus. The one sample t-test was used to compare the concentration of heavy metals 

detected in the Anabas testudineus with Food Regulation 1985. A p-value of <0.05 was 

considered to be statistically significant. 

3. 7 Ethical Consideration

Before data collection was started, permission to carry out the study was obtained 

from the Ethics Committee for Research involving Human Subjects Universiti Putra 

Malaysia (JKEUPM) (Ref No. JKEUPM-2018-361). The purposes of the study were 

explained to the respondents and participation consent forms were to sign by the 

respondents before socio-demographic and self-reported health status were collected 

from respondents. The respondents were given explanation about the whole of the study 

activities involved. The identity of the respondents including their personal information 

remained confidential and individual statement or description are not going to be stated 

in any parts of the study or publication. Standard operating procedure has been followed. 
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CHAPTER4 

RESULTS 

4.1 Socio Demographic and Self-reported Health Status of respondents in Sabak 

Bernam 

As shown in the Table 4.1, the respondents that participated in this study were 

male and female with mean age of (46.63 ± 14.41) and (44.51 ± 14.39) years old 

respectively, ranged from 20 to 70 years old. The mean weight of male and female in this 

study was (67.81 ± 8.28) kg and (59.72 ± 8.07) kg respectively. The mean height of male 

and female was ( l .67 ± 0.06) m and (1.55 ± 0.06) m respectively. The highest education 

level ainong male and female respondents is secondary school which is (44.4%) and 

(35.1 %). About 66.6% and 86.0% of male and female respondents respectively has 

income less than RM3000 per month. In the result shown below, the Body Mass Index 

(BMI) of female were mostly overweight which contribute to 50% of the total 

respondents while male were in a normal BMI range which contribute to 63.5% of the 

total respondents. Both overweight and obese category contributes to 1.8% for female 

respondents. However, male contribute to 3.2% for obese category which is higher than 

female which contribute to 1.8%. Based on the questionnaires and during face to face 

44 
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4.2 Heavy metal concentration in the Anabas testudineus (Ikan Puyu) 

Based on the Figure 4.1 below the mean concentration of lead (Pb) in fish sample 

showed the highest compared to arsenic (As) and cadmium (Cd). In the fish sample, 

cadmium is not detected. There are three samples for each of the heavy metal and the 

mean concentration for arsenic (As) is 5.97 ppb and lead (Pb) is 51.17 ppb. 
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Figure 4.1: Concentration of lead, cadmium and arsenic accumulates in Flesh 

Muscle (2kg) of Anabas testudineus (lkan Puyu) 
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Sungai Besar provides substantial level of local economic activities involving fish 

production and rice irrigation. Overall the concentration of As and Pb is below than the 

Food Regulation 1985 and this result is to what have been found in previous study (Saliza 

et al., 2014). 

Nevertheless, the accumulation of heavy metals in the flesh muscle of Anabas

testudineus could possibly occur in the long-term basis and thus increase the level of 

heavy metals in the fish and not surprisingly the concentration of heavy metals might be 

higher than this present study in the future. The presence of cumulative low level toxic 

heavy metals in fish can invalidate their beneficial effects (Bawuro et al., 2018). Several 

unfavorable effects of heavy metals to human health have been known for long time 

(Castro-Gonzalez et al., 2008 ), which includes serious threat like renal failure, liver 

damage, cardiovascular disease and even death (Al-Busaidi et al. 2011; Rahman et al., 

2012 ). 

However, in this study there is no Cd detected and this can be supported by a 

study ofMonalisa et al., (2014), Cd is not detected in Anabas testudineus. This is maybe 

due to there is no indication of bio magnification of cadmium along the aquatic food chain 

in the paddy field. However, Cd can accumulate in human body and may cause kidney 

damage, skeletal damage, and reproductive impairment (Janadeleh & Kardani, 2018). 
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�.4 Dietary health risk of respondents consumed Anabas testudineus (lkan Puyu) 

from paddy field in Sabak Bernam 

Based on the dietary hea)th risk after the calculation of Hazard Quotient (HQ) and 

Lifetime Cancer Risk (LCR), findings in this study showed that HQ of arsenic and Jead 

are both lowered than one. This result was similar to the Janadeleh & Kardani, (2018) 

which stated the HQs of the individual metals were below than one which indicated the 

daily intake of these metals would not cause any adverse effects for local residents. Both 

of the heavy metals indicate there is did not cause considerable human health risks. It 

might be due to relatively low concentration of heavy metals detected in the flesh muscle 

of Anabas testudineus. This result can be supported by the previous study which also 

shows the health risk below than one but compared to the previous study, the result shown 

that Pb concentration is exceeded the pertnitted litnit in Food Regulation 1985 (Saliza et 

al., 2014). 

The Lifetime Cancer (LCR) risk of As is in the unacceptable range risk which is 

greater than 10-4. Another study reported the LCR calculated for As were l .67x 10-4 which 

was in the unacceptable risk level of LCR, indicating the carcinogenic health risk was 

unacceptable. Nevertheless, this present result was comparable with few similar studies, 

which the calculated LCR was in unacceptable range. 
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ETIDCS COMMITTEE FOR RESEARCH INVOLVING HUMAN SUBJECTS 

(JKEUPM) 

Research title 
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JKEUPM Ref No. 

Researcher 

Supervisor 

UNIVERSITI PUTRA MALAYSIA 

: Dietary Health Risk Assessment and the Determination of Heavy Metals in 
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Applicable for Clinical Trial Studies and Clinical interventional Studies only: Progress Report has
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9.PERSETUJUAN

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

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

............................. dengan inl bersetuju untuk mengambil bahagian secara sukarela dalam 

penyelidikan yang tersebut di atas *(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) (Saks,) 

Tarikh : ............................................ . Nama : ............................................ . 

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

Saya mengesahkan bahawa saya telah menerangkan kepada responden ini sifat dan tujuan 

penyelidikan yang tersebut di atas. 

Tarikh ..................................... . 

JKEUPM/FORM 2.4 

VERSJON: 17 JULY 2017 

Tandatangan ...................................... . 
(Penyelidik) 
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ID RESPONDEN 

UNIVERSITI PUTRA MALAYSIA 

BERILMU BERBAKTI 

PROJEK PENYELIDIKAN TAHUN AKHIR 

B.S. KESIHA TAN PERSEKIT ARAN DAN PEKERJAAN 

FAKULTI PERUBATAN DAN SAINS KESIHATAN 

UNIVERSITI PUTRA MALAYSIA 

SERDANG, SELANGOR 

BORANG SOAL SELIDIK KAJIAN PENILAIAN RISIKO KESIHAT AN 

LOG AM BERA T MELALUI PENGAMBILAN PEMAKANAN IKAN PUYU DI 

SAW AH P ADI, SADAK BERNAM. 

Nama responden 

Alamat responden 

Nombor telef on 
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BAHAGIAN - A (MAKLUMA T PENDUDUK KAMPUNG)
Si/a pilih pilihan yang n1enunjukkan pilihan anda. Responden perlu menandai atau menu/is dalam kotak
yang disediakan. 

1. Kaum:

D Melayu 

D Lain-lain 

2. Jantina:

D Cina D India 

0 Lelaki 

3. Umur:
----

4. Tahap pendidikan

D Perempuan 

D Sekolah rendah D Sekolah menengah 

D Ijazah D Lain-lain 

5. Apakah keadaan anda ?

D Diploma 

D Bekerja D Tidak bekerja D Pelajar 

0Pesara 

6. Pekerjaan

OPetani D Bukan petani 

7. Status pendapatan:

8. 

9. 

0 <RM 1000 0 RM 1000-RM 3000 0 > RM 3000 

Weight: ___ kg 

Height: ____ cm 

BAHAGIAN - B (GAY A HIDUP) 

Silo pilih pilihan yang menunjukkan pilihan anda. Responden perlu menandai a/au menulis do/am katak 
yang disediakan. 

1. Adakah anda seorang perokok rokok?

ova 0 tidak 

2. Jika ya, berapa kali anda merokok setiap hari?

Rokok 

3. Berapa umur anda mula merokok secara teratur?

tahun 
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4. Jika anda telah berhenti merokok, berapa umur anda berhenti merokok?

____________ tahun

5. Adakah anda mengainbil minuman keras (alkohol)?

□Va O Tidak 

6. Berapa banyak botol untuk diminum dalam sehari?

BAHAGIAN - C {PENGGUNAAN RACUN PEROSAK) 

Si/a pilih pilihan yang menu�;ukkan pilihan anda. Responden perlu menandai atau menu/is dalam kotak 
yang disediakan. (.Bahagian ini akan memasukkan soa/an mengenai peng:gunaan racun perosak di 
sawah anda) 

1. Adakah anda menggunakan sebarang racun makhluk perosak di sawah padi anda ?

Ova D Tidak 

2 Adakah anda membeli racun perosak dari satu atau lebih pembekal lain ? 

ova 0 Tidak 

3. Adakah anda me1nbeli jenama racun serangga yang sama untuk digunakan di ladang anda, atau anda
sering membeli jenama yang berbeza?

ova 0Tidak 

4. Berapa kerap anda 1nenggunakan racun perosak untuk penanaman padi setiap tahun?

------- setahun

5. Senaraikan jenis racun perosak yang digunakan untuk penanaman padi.

Bil. Jenis tumbuhan Keadaan padi Jenis racun perosak Kuantiti 
racun 
perosak 

6. Adakah anda kesan racun perosak ke medan padi air?

Ova 0Tidak 

7. Pemahkah anda menyaksikan kematian ikan secara besar-besaran di sawah padi anda?

Ova □ Tidak

penggunaan 
makhluk 
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0 Ya 0Tidak 

11. Adakah anda mempunyai penyakit darah, seperti anemia sel sabit atau Hepatitis?

0 Ya 0Tidak

12. Nyatakan keadaan kesihatan yang lain: _______ _
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