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Abstrak 

 

Kemalangan serius di loji reaktor nuklear Fukushima Daiichi, Jepun pada 11hb Mac 2011 telah menyebabkan 

aerosol dan zarah-zarah debu radioaktif telah terlepas keluar ke atmosfera. Air laut di sekitar loji tersebut juga 

telah tercemar dengan bacaan radioaktiviti yang tinggi. Manusia tidak mampu mengawal unsur alam semulajadi 

iaitu angin dan arus laut daripada membawa bahan radioaktif merentasi sempadan antarabangsa. Selain 

pemantauan berterusan kandungan radionuklid dalam udara dan air laut oleh pihak berkuasa, apa yang boleh 

dilakukan oleh Malaysia adalah mengawal kemasukan radionuklid ke dalam badan manusia melalui pengambilan 

makanan tercemar. Radionuklid I-131, Cs-134 dan Cs-137 telah digunakan sebagai ukuran tahap pencemaran 

makanan dan diukur menggunakan sistem spektrometri gama mengikut kaedah analisa rasmi yang dicadangkan 

oleh AOAC International. Kertas kerja ini akan menerangkan lebih terperinci peranan Kumpulan Radiokimia dan 

Alam Sekitar, Agensi Nuklear Malaysia sebagai makmal yang bertanggungjawab melaksanakan analisis 

keradioaktifan dalam sampel makanan di Malaysia . Turut dibincangkan adalah limit radioaktiviti yang diguna 

pakai serta keputusan analisa daripada pemantauan tersebut.  
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MONITORING OF RADIONUCLIDE CONTAMINATION IN FOOD SAMPLES IN MALAYSIA 

DUE TO DAIICHI REACTOR ACCIDENT IN FUKUSHIMA, JAPAN  

 

Abstract 

 

On March 11, 2011, a serious accident occurred in Daiichi nuclear reactor plant, Fukushima, Japan which caused 

radioactive materials been released into the atmosphere in the form of aerosols and dust particles. Sea water 

around the plant was also found contaminated with high radioactivity readings. These radioactive materials could 

be transported by the winds and ocean current across international borders and cannot be controlled by human. 

Besides a continuous monitoring activity of radionuclide content in the air and sea water that need to be conducted 

by the authorities, Malaysia should also control the entry of radionuclide through contaminated food ingestion by 

human. Radionuclide I-131, Cs-134 and Cs-137 were used as a counter-measure of pollution levels and counted 

with gamma spectrometry using standard analysis method suggested by AOAC International. In this paper, details 

description of the role of Radiochemical and Environment Group, Nuclear Malaysia who’s responsible in analyzing 

the radioactivity in the food samples due to Fukushima Daiichi, Japan accident was included. Also discussed are the 

radioactivity limit adopted and analysis results from this monitoring.  
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INTRODUCTION 

 

Consequent from the Fukushima Daiichi accident on March 11, 2011, AELB had monitored environmental radiation 

levels through the Radiological Environmental Monitoring System (ERMS) to detect any release of radioactive in 

Malaysia. Since March 16, 2011, radioactive contaminant recorded by ERMS was at the background level with the 

data range from 0.031 to 0.223 µSv/hr (AELB. 2011). Under the Atomic Energy Licensing Regulations, the public 

dose limit is 1 mSv per annum, or 0.50 μSv / hr.  

 

This monitoring showed that the radioactive fallout from Fukushima, Japan did not reach Malaysia. However, there 

are possibility that the radioactive materials find their way to Malaysia, which is through the consumption of 

contaminated food imported from Japan and neighboring countries that affected by fallout from the Fukushima 

Daiichi nuclear reactor.  

 

Radioactivity present in foodstuffs had become a public concern in Malaysia since the Chernobyl nuclear plant 

accident of April 1986. At that time, the Government had specific control of the entry of food items imported from 

Europe to this country so that local population health can be guaranteed (Amin. F.M. 1988). Consequence from 

Fukushima Daiichi Mark I reactor accident, the public awareness to radioactivity level in foodstuffs again been 

awakened. Because of the hazards to the environment from reactor accidents, there was much concern on imported 

foodstuffs from Japan through all over entry points (ports and airports) of Malaysia. For monitoring purposes, the 

Ministry of Health as the authority on quality control of foodstuffs in this country in collaboration with the 

Malaysian Nuclear Agency had conducted food monitoring programmed to check on radioactive levels in imported 

foods.  

 

Control the entry of food items. 

 

The most significant and abundant activity in foods following the nuclear power reactor accident were radioisotopes 

of iodine and cesium. Iodine-131 (131I) has a half-life of only 8 days but nevertheless, once entering the food chain it 

is of great concern in the first days following most nuclear accidents involving operating reactors. On the other 

hand, the longer-lived radionuclide of cesium-134 and cesium-137 were predominating. Cesium activity is important 

because of its long-lived isotopes that are persistently retained in the top surface of soil. 137Cs (half-life 30 years is 

readily detectable in human and foodstuffs during and since weapons testing. A second cesium isotope, 134Cs (half-

life 2.3 years), has also played a prominent role in activity from nuclear accident. 

 

Contaminated food chain resulting from the fallout can affect humans whether directly or not.. It causes a health 

hazard to the population through the direct irradiation and internal contamination after consumption of contaminated 

foodstuffs (Franic´.Z et al. 2008). 
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The Ministry of Health, Labor and Welfare, Japan had conducted food monitoring procedure for 6261 samples 

(dairy products, vegetables, meat, eggs, fishery products and others), taken from March 19, 2011 to June 29, 2011 

for 23 districts in Japan. 403 (6.44%) from the food samples taken had showed a positive reading level that 

exceeding provisional regulation limits. Results showed that from 403 contaminated food samples, 71.46% came 

from Fukushima, 12.66% from Ibaraki and the rest came from other districts. From 403 contaminated food samples, 

5.71% consist of milk, 69.98% vegetables, 13.90% from fishery products and 10.42% from raw, refined and 

unrefined tea leaf products (MHLW. 2011). 

 

It worth to mention that meat and milk had recognized as sensitive indicators for presence of fission products in the 

environment (Franic´.Z et al. 2008).  In addition, milk can be served as an early indicator or health risk to the public 

because largely consumed by infants and children who are considered the critical group of the population (Amin. 

F.M. 1988). Airborne radioactivity can be deposited directly onto the ground or washed out by rain. Thus, both 

vegetation and soil can be contaminated. Deposited material attached to leaves and possibly transferred throughout 

the plant by naturally uptake. Leafy vegetables are the other foodstuff which could pose a health risk at the early 

stage after a reactor accident, since they are consumed very soon after being harvested. Based on these 

considerations, foodstuffs such as milk and milk products, vegetables and fruits, and fish and seafood were listed as 

priority food to be checked for each consignment.  

 

For Malaysia, the type and number of imported food items which need to be controlled due to Fukushima Daiichi 

nuclear accident is set by the Ministry of Health (MOH). Food samples were taken by the Ministry of Health Officer 

came from various entry points in Malaysia including airports, sea ports and land borders. Each consignment of food 

arrived to this country will be prevented from distributed until the results of the food analysis were issued from 

Radiochemistry and Environment Laboratory of Nuclear Malaysia. Analysis of the samples normally takes a day 

and most results were reported to MOH within the same day as sample received. Results obtained from this analysis 

will be compared with the CODEX Alimentarious Limit so that Ministry of Health will determine whether the 

imported food can be accepted or returned to the exporting country. 

 

MATERIAL AND METHODS 

 

Sample preparation  

 

Food samples received from MOH were analyzed as direct counting by using Gama Spectrometry without doing any 

further chemical process. Liquid sample was directly transferred into the container without treatment. Solid sample 

were sliced for edible portion before further sliced in food processor. Samples then were transferred into standard 

counting containers and weighed before counted using gamma spectrometry counting system immediately.  
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Sample counting 

 

Measurements were performed at the Radiochemistry and Environmental Laboratory, Malaysian Nuclear Agency by 

using co-axial HPGE Gamma Spectrometry system. A 350 ml Marinelli Beaker was used to place the samples to be 

measured and positioned on the detector’s end cap. To monitor the environmental radiation, room background was 

periodically measured once a week. A multi radionuclide solution consists of Pb-210, Am-241, Cd-109, Co-57, Te-

123m, Ce-139. Cr-51, Hg-203, Sn-113, Sr-85 Cs-137, Y-88 and Co-60 were used for calibration in the respective 

sample container size. The performance of the detection system were measured using sealed point source of Am-241 

(59.54 keV) and Co-60 (1332.5 keV). Soil-6 was then used for the assurance of sample measure. Counting periods 

for the food samples were taken for 7200 seconds. Peak was marked and calculated manually according to 

respectively energy of radionuclide after background subtraction. Activity of radionuclide was then reported in 

associated with respective uncertainties. 

 

RESULTS AND DISCUSSION 

 

Gamma-ray spectra from more than 500 samples of imported food were measured using a gamma spectrometry 

germanium detector. The product that originated in a region likely affected by the radioactive released from the 

Fukushima nuclear plant accident had shown no presence of 137Cs, 134Cs and 131I contamination as in the Table 1 

below. 

 

Table 1: Quantity of Radioactivity Analysis in Food Samples 

                                            (18 March 2011- 30 Jun 2011) 

Month Number of food samples 
Analysed Contaminated 

March 74 - 
April 186 - 
May 190 - 
Jun 73 - 

Total  523 - 
 
 

Products received for analysis at Radiochemistry and Environment Laboratory came in several groups of foods. 

Among of them were raw and processed fishery products (fresh fish, fish fillet, fresh shrimp, squid and etc.), 

vegetables (tomatoes, cucumber, mushroom and etc), cereal and cereal products (wheat flour, soy bean paste, 

noodle, bun and etc) and others products (tea, snack, sponge cake, and medical herbs). This entire product originally 

came from Fukuoka, Tokyo, Chiba, Osaka, Kyushu in Japan as well as other country near to Japan that affected by 

the nuclear accident including China, Korea and Taiwan.  
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Fortunately that Malaysia does not import fresh milk and meat product from Japan. Thus, the population risk from 

the intake of iodine-131 in milk and meat is reduced to a negligible level. The importation of fresh leafy vegetables 

is of such small quantities that the risk from this source is also negligible. Other food such as fish and seafood, meat, 

herbs are imported in rather small quantities. Thus, the population risk from these foods is quite negligible. 

 

Guideline levels for radionuclide in foods were issued by Codex Alimentarius, under the name of CAC/GL 5-2006, 

‘‘Codex guideline levels for radionuclide in foods contaminated following a nuclear or radiological emergency for 

use in international trade”. The guideline levels are based on ‘‘an intervention exemption level of 1 mSv in a year” 

(Varga. B. 2008). MOH adopted the "Codex limit" where the amount of Cs-134 and Cs-137 must be less than 1000 

Bq / kg, while I-131 must be less than 100 Bq / kg. Normally the Codex limits are applicable to the period of 1 year 

after the incident. Figure 1 showed the radioactivity level in imported food samples which is well below the Codex 

limit. 

 

 
Figure 1: Radioactivity in imported food samples 

 

No contaminated food reported was also due to proactive control measure taken by Malaysia for food imported from 

Japan. All foods imported from Japan have to be accompanied with declarations of the Competent Authorities in 

certifying that the food is harvested and/or processed before the nuclear accident, or certified that the food originates 
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from a prefecture other than Fukushima, Gunma, Ibaraki, Tochigi, Miyagi, Yamagata, Niigata, Kanagawa, Saitama, 

Tokyo and Chiba.  

 

Food originating from Fukushima, Gunma, Ibaraki, Tochigi, Miyagi, Yamagata, Niigata, Kanagawa, Saitama, 

Tokyo and Chiba must been sampled and tested to determine the level of radionuclide Iodine-131, Cesium-134 and 

Cesium-137, and in compliance with the Codex standard as in the Certificate of Analysis provided.  

 

Thus, any food from Japan without the declaration from the Competent Authority in Japan as required will be 

subject to Hold, Test and Release (HTR) at the entry point. Under this HTR procedure, samples will be taken from 

each type of food by Ministry of Health (MOH) enforcement officers at the entry point to be analyzed for Iodine-

131, Cesium-134 and Cesium-137 at Malaysian Nuclear Agency laboratory. Any food consignment from Japan 

which does not comply with the requirements will be rejected and will not be allowed entering Malaysia. In addition 

to this requirement, MOH will carry out random monitoring at Examination Level 3 of the Food Safety Information 

System of Malaysia (FoSIM) on food imported from Japan. Some surveillance was also conducted by MOH on food 

sample in Sabah. 

 
CONCLUSION 

 

As a result, we can conclude that food products imported from Japan, and other affected country do not show any 

trace of 131I, 134Cs and 137Cs contamination. It is very important to undertake environmental monitoring to detect the 

possible presence of radioactive contaminants in food products and other environments. Due to latest case of 

Fukushima Daiichi accident, the practice on monitoring of imported food must be continuously practiced in 

Malaysia.  
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