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Introduction

It has been said that food irradiation was an emerging technology with many consumer

advantages including reduction of disease caused from organisms, safe transport of produce from

insect quarantine areas, partial replacement of less safe chemical fumigants, extended food shelf

life, and potential to ease world hunger through reduction of spoilage and waste . One

important requirement, however, for successful adoption of this technology is consumer acceptance.

In many researches for the irradiated food, it was reported that consumers were not likely to

demand food irradiation because of the distrust of anything even remotely related to nuclear

energyj).

In Japan, the application of irradiation to food has been investigated about the nutrition,

chronic toxicology, genetic influence, etc. under supporting by Atomic Energy Commission from

1967. The irradiation only toward potato under specified conditions has been approved by the

Ministry of Agriculture, Forestry and Fisheries (MAFF). The consumers in Japan, where has

received the atomic bombs, trend to be oversubtle and be in awe of "radiation" and the applications

thereof. On the other hand, a lot of researchers have found a need for consumer education, which

includes the elementary information of the radiation, to arouse the concern toward food

irradiation .

In this study, the importance of the knowledge of radiation to understand the irradiated food

was investigated in Japanese young students.
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Subjects and Methods

The response to the food irradiation for young students, which will bom new consumer

generation in future, has been studied in July to August 2003. Students aged 20±2.7 years who

attended four colleges in Japan were included in this study. The subjects major in the medical, the

engineering, or the environmental science in each college. The questionnaire was administered to

total sample of 597 persons, of whom 281 were male and 316 were female (Table 1). 49.4 % of

subjects have completed both the physics and the chemistry in school and the remainders have done

the chemistry, the physics, and biology in greater order.

Taiie 1. Subject Characteristics

Ferrate Totd

SMject: Mirrlber

Ags

281 316 597

21±Z4 20±1.4 2O±Z7

A questionnaire concerning the education of the radiation and the acceptance of irradiated

food was administered in unregistered and non-interviewed form. The question relating to the

education of the radiation was divided into three parts and included the following inquiries: what

have you completed in science course?, Have you ever learned the radiation?, and Do you think

which the radiation is artificially produced, exists in nature, or is the two? The last inquiry was

instituted to confirm the accuracy of the knowledge to the radiation. The question relating to the

acceptance of irradiation food was divided into four parts and included the following inquiries:

Have you ever heard of food irradiation?, Are irradiated foods contaminated by radionuclides?,

Do you think the irradiated food should be manifested of the treatment with the radiation in store?,

and Which will you purchase the normal food, the irradiated food, or decide either of them by

considering the food price? In last question, irradiation benefits were previously presented.

The significance of responses was analyzed by cross tabulation (SPSS). Values of P<0.05

were considered significant.

Results

Table 2 shows the summary of basic acquaintances with the radiation and the acceptance of

food irradiation in this study. The responder, which could ratify that they have learned the

radiation, were relatively fewer, 41.3 %, and there was not the difference between responders in

male and those in female. Nevertheless of such a result, 76.1 % of subjects had a correct

information for the radiation. Young student awareness of irradiated food was 24.8 %, who

answered that they have ever heard the food treated with radiation. This awareness for the

subjects who have learned the radiation trended to be more than that for subjects which have not

been learned or were uncertain of the education for the radiation as shown in Figure 1. With

regard to the food contaminated by radionuclides when irradiated, 85.3% of young students could

not distinguish apparently it from irradiated food.
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Table 2. Perception toward the racf rfon a id foodliradation

Inquiries

1) Have you ever learned the radiation?

2) Bb you think which the radiation is artificial ly
produced, exists in nature ,or is the two?

3) Ffeve you ever heard of food irradiat ion?

4) Are irradiated foods contarrinated by
radionuclides?

5) Should it be manifested in store about that the
irradiated foods were treated with the radiation?

Yes

No

Lhcertain

Artificial

Natural

The two

Yes

ND

Yes

ND

Uncertain

Yes

N>

NoGbncem

Total
Responses

(%)

41.3

31.3

27.3

10.6

13.3

76.1

24.8

75.2

39.0

14.7

46.3

84.0

7.5

8.5

Sex(%)

Male
(n = 278)

45.7

25.9

28.4

11.2

12.4

76.4

25.7

74.2

38.5

22.7

38.8

84.2

6.5

9.3

Female
(n = 258)

36.6

37.2

26.2

9.9

14.3

75.9

23.7

76.4

39.5

6,2

54.3*

83.7

8.5

7.8

6) VVhich will you purchase the norrral food or
the irradiated food?

Irradiated

Norrral

Consideration
of price

3.7

62.7

33.6

4.3

61.2

34.5

3.1

64.3

32.6

* P <C0.05 vs. another sex
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Kgure 1. RMe of suljecls vrfio ans ̂ ^red that they fMnk that the Imracf ated
ftKMJshcMld be manifested of the treatment vwth the radation In store in
'Yes9, sNo', or 'Lteertain' group responded to the leaning question a id In
'Yes' CM- 4No' group res ponded to the knowlecfee question
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The manifestation, which indicates that the food sold in store was treated with the ionizing

radiation, is required by the majority of young students (84.0%). This requirement was widely

recommended not relating to sex, learning, and knowledge of the irradiation food (Table 2 and

Figure 1).

On purchasing irradiated foods, which was introduced to be authorized for human

consumption by the government and World Health Organization, though the information of the

irradiation benefits, sterilization and conservation, was presented prior to this question, minority of

responders, 3.7%, convincely indicated they would buy irradiated produce. The acceptors in a

broad sense, however, may involve the subjects that they would decide either the non-irradiated or

the irradiated food by considering the price in store. Therefore, 37.3% of subjects might be

regarded as persons who understood the irradiated food. In such a treatment, the irradiated food

could be accepted by the subjects who have ever learned the radiation and have known the

irradiated food significantly more than those who have not learned and have not known (P<0.0\),

respectively, as shown in Figure 2.
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Figure 2. Rate of the acceptors in 'Yes', 6No% or ^Uncertain9

group responded to the learning question and in 4Yess or 'No'

group responded to the knowledge question.

Discussion

Consumers generally do not understand the food safety benefits of most food preservation

technologies including pasteurization, canning and freezing6). The majority of young consumers

who attended this study were also unsure in their knowledge and understanding of the irradiation

technology. Only 24.8 % of the subjects have ever heard about the irradiated food (Table 2).

This awareness in the present study was extremely less than that in U.S.A. (approximately 73 %)5)

and that in Korea (approximately 82 %)7) though the subjects in other countries were general

- 465 -



JAERI-Conf 2005-001

consumers as shown in Figure 3. It is necessary in Japan to disseminate the existence of the

irradiated food before the consumer acceptance.

40

30

20

I 10

Yes No Uncertain

Have you ever learned the radiation ?

Figure 3. Rate of subjects who answered that they have

heard of food irradiation in 'Yes% 6No% or 'Uncertain'

group responded to the learning question

The majority of the subjects considered that the irradiated food should be plainly manifested in

store (Table 2). In addition, in order to be acceptable, the irradiation must offer to the consumer

an advantage which could be higher quality, greater safety, longer shelf life, wide product

availability, or lower cost. As one of the successful studies in which both the manifestation and the

information of irradiated food to consumers were established, Schutz, et al have reported that it was

very important to indicate the label statement on the perception of quality, safety, and willingness to

buy8).

The consumer needs to be educated and informed. Information may not reduce consumer

concern, but it allows choice to be based on fact, rather than suspicion. This study confirms that

the more young students, new-aged consumers, know about the radiation, the more likely they are

to accept it for purchasing (Figure 2). Therefore, the education is the key as being denoted in the

International Atomic Energy Agency (IAEA) report9). Proponents of food irradiation firmly believe

these food will be accepted when offered for sale.
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