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ABSTRACT Background and purpose. World-wide there are few countries in which pufferfish (fugu) is 
eaten as in Japan. In Vietnam, pufferfish has been banned since it’s toxic ocurred due to lack of knowledge 
about distinguish non-toxic species. Consequently, there is a huge amount of pufferfish inhabiting in 
Vietnamese water, but whenever accidentally catching it, we have to throw or use as fertilizer. To develop 
culinary culture of non-toxic pufferfish in Vietnam, it is very important and essential to recognize safe species 
and culture them in good condition, then apply proper method to process that become safety foods. In order 
to initial setting up for such purpose, we carried out a sensory study in Vietnamese to test whether they can 
accept foods made from fugu by method of Japanese. Methods. We compared the sensory reaction to Japanese 
cultured Takifugu rubripes and fish from Vietnamese waters: grouper and mackerel. The 107 panelists were 
Vietnamese volunteers working in the field of nutrition, employees of marine companies, or government 
officials who could influence the relevant laws. Each panelist tried 10 dishes which were prepared by chefs 
holding a Japanese fugu license. After eating, they were asked to fill out the sensory questionnaire, used a 
five-point scoring method, with 5 as the highest score, and reaction rating questionnaire. Results. The average 
score for the various puffer dishes was 4.40 in the good rank flavor was rated best. For questions such as 
"would you like to eat more Fugu, do you want to introduce it to others, do you want fugu to become a new 
food culture?", Over 90% of the panels answered "Yes". Conclusion. Fugu‘s acceptable flavor was confirmed 
for Vietnamese when it was prepared properly by fugu-licensed Japanese chefs. 
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INTRODUCTION 
Worldwide, only Japan is well known for a special 

pufferfish (fugu) food culture. Japanese Ministry of Health 
and Welfare enacted a guideline of edible species, in that 
only 22 species of fugu are allowed, and only the people 
who has fugu license can cook (1–3). Marine fugu are 
believed to accumulate tetrodotoxin (TTX) but non-toxic 
fugu can be produced if they are raised with TTX-free 
diets in net cages at sea or aquaria on land, where the 
invasion of TTX-bearing organisms is completely shut off 
(4). By cultured fugu, some studies showed that it was 
delicious and rich in nutrients (5,6). Fugu is high class fish 
and expensive in Japan and now Japanese are trying to 
import fugu from the other countries such as China or 
Korea.  

There are more than 350 species of fugu (7), and 
according to a report by the Research Institute for Marine 
Fisheries, Vietnam has about 60 species, resources are 
over 37,000 tons (8, 9). There are hundreds of food 
poisoning related to toxic fugu per years (10) so that the 
Ministry of Fisheries (now the Ministry of Agriculture and 
Rural Development) has implemented a ban on fugu since 
2003 (11). In order to lift the law which prohibits the 
harvesting and using Vietnamese fugu, it is necessary to 

 

carry out a toxicity test and clarify the type and parts 
of fugu which can be eaten. Even if a toxicity test, 
which is difficult, is carried out, the effort would be 
pointless unless fugu is accepted as a part of food 
culture by Vietnamese people. Therefore, first of all, in 
this research, a sensory tests were carried out with 
various dishes of Japan cultured tiger fugu (takifugu 
rubripes) that was confirmed to be safe and got 
permission of Vietnam government. 

METHODS 
Study design: We evaluated Japanese fugu dishes 

and Vietnamese luxury fish dishes of mackerel and 
grouper, by using a sensory test two times in June and 
December of 2017. The first study was conducted at the 
Vietnam National Institute of Nutrition in Hanoi and the 
second study at a hotel in Da Nang city. After trying 
each dish, the panel were asked to score their reaction 
on the response sheets. We used 5 point scale 
(extremely good:5, good:4, neither good or bad:3, 
bad:2, extremely bad:1) to evaluate the flavor of each 
dish at 3 items: overall taste, aroma and texture. The 
panel were free to eat all dishes randomly and in 
unrestricted quantities. After that, panelists were asked 
to fill in the questionnaire of sensory test (Table 1). 
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Ethical committee and customs clearance 
permission of Japanese fugu: Currently the use of 
puffer fish is banned in Vietnam so that the safety has 
not been guaranteed. Therefore, we can not use 
Vietnamese puffer fish in this study. To conducting 
research in addition to ethical permission, it was often 
necessary to get approval from the Vietnamese 
Ministry of Health. Japanese cultured puffer fish is a 
high-class fish, which was tested safety in Japan and 
passed the customs clearance, so it was allowed to 
bring into Vietnam. 

Materials Preparation: Cultured Takifugu 
rubripes for the study were purchased at an 
aquaculture company in Japan and viscera were 
removed and then the fish was kept in a freezer under 
−20°C. The Fugu was delivered from Miyazaki, 
Japan to Hanoi and Da Nang, Vietnam by air. We used 
cold gel and dry ice to keep the fish under −20°C 
during shipping. In Vietnam, the fugu was kept in a 
freezer under −20°C. One day prior to the experiment, 
both mackerel and grouper were purchased at a 
market in Vietnam, viscera were removed and the fish 
were kept in refrigerators under 4°C. The frozen fugu 
was moved to a refrigerator and defrosted at about 
4°C in more than 10 hours. Other materials were 
chosen and prepared under the control of Japanese 
fugu cooking license holders (Picture1). We used the 
same recipe for fugu, mackerel and grouper in the 
hotpot dish and Japanese style fried dish to make the 
comparison among them. 

Prior to the main study, in a pilot study (n=10), 
various Japanese Fugu recipes (2) were evaluated. 
Based on that pilot, the menu items for the main study 
were determined: Japanese style fried dish, hot pot, 
sashimi (dishes with raw fish), hirezake (Japanese 
sake with grilled Fugu fin in it), nikogori (a kind of 
jelly made from fugu skin), skin mix (boiled fugu skin 

was sliced and mixed with chili, miso, and vinegar), 
tataki (fish grilled on the outside and kept raw inside), 
and shirako tofu (a kind of mousse made with fugu 
milt) (Picture 2). Total the amount of fugu for 1 
serving set of sensory test with 8 fugu dishes was 
400g (50g per dish × 8 dishes = 400g) so at least 42.8 
kg needed to be cooked. In case something happen we 
brought about 90kg of frozen Japanese fugu to 
Vietnam. By same way, we calculate the amount of 
grouper and mackerel which were used for taste test. 
All the dishes were made as close as the time of the 
test at lunch time that why most of work had to be 
done since previous night. 

Panel selection: To evaluate Vietnamese 
acceptance of Fugu dishes and to lift the law banning 
fugu in Vietnam in future, all 107 panelists were 
Vietnamese who may have influence on the law 
concerning fugu. In addition, they had experience 
with the sensory evaluation of food, especially fish, 
particularly the staff of National Institute of Nutrition, 
the Research Institute for Marine Fisheries and the 
government officials. They were adults, in good 
health, had no allergies to any materials used in this 
test, were not anomic, were not ageusic, had normal 
colour vison and able to detect anomalies in the 
appearance of fish and fish food in a consistent 
manner, and were able to rely on sensory perceptions 
and to report them appropriately. The panel were 
asked to avoid eating or drinking too much the day 
before the experiment, to get enough sleep, and to eat 
their usual breakfast on the day of the experiment. 
Informed consent was obtained from participants. We 
requested participants to report any adverse reactions 
during and after eating the food items.  

Statistical Analysis: Data were statistically 
analyzed by Student t-test, and Tukey test, p < 0.05 
was significant different.

Picture 1. Fugu preparation by Japanese 

fugu cooking license holders 

Picture 2-1. Fugu sashimi Picture 2-2. Fugu tataki 

Picture 2-3. 

Japanese style fried fugu 

Picture 2-4. Left: 

Nikogori; middle: Skin 

mix; right: Shirako tofu 

Picture 2. Fugu dishes for Sensory test 
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Table 1. Questionnaire of sensory test 

 RESULTS 
The sensory evaluation panelists (age 28 - 38) 

consisted of 61 males and 46 females, more than 80% 
of panel liked the fish dishes, mackerel or grouper 
dishes (Table 2) 

Table 2. Characteristics of Panelists 
 Panelists 

 n % 

Like fish dishes 98 92 

Like mackerel dishes 93 87 

Like grouper dishes 103 96 

Figure 1 showed the results of Japanese style fried 
dish, the overall taste of these three fish showed 
significant difference (p<0.05). When compared to 
grouper, the texture of fugu was the same, aroma was 
little lower but still in the good rank flavor was rated 
best; the overall taste of both was very good and even 
in the hotpot dish the score for fugu was higher in 
overall taste. 

Figure 2 shows the hot pot dish, overall taste of 
these three fish was significantly different (p<0.05) 
and fugu got the highest score; texture of fugu 
compared to grouper or mackerel had a significant 
difference. In comparison with mackerel, fugu was 
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more delicious, with no fish smell as with mackerel 
in the hotpot dish, and texture was the same in the 
fried dish and better in the hotpot dish. In flavor, fugu 
was not only good but also better than these 2 luxury 
fish. 

Table 3 showed the sensory evaluation of the 8 
fugu dishes, in average point, the overall taste was 
higher than 4.42, the texture was higher than 3.84, the 

aroma was higher than 4.49. All of the points were at 
the good rank. The overall taste of sashimi was 4.82 - 
the highest score. 

Figure 3 showed how the panelists accept fugu 
dishes; more than 92% of the panel wanted to eat 
them again and would recommend them to other 
people, 89% panel thought that fugu could become a 
new food in Vietnam. 

 

Table 3. Average score of sensory evaluation of 8 fugu dishes 

  
Fugu 

sashimi 

Hirezake Fugu hot 

pot 

Fugu 

fried 

Skin mix Nikogori Shirako 

tofu 

Tataki 

Overall 

taste 
4.82±0.39 4.42±0.69 4.50±0.64 4.48±0.66 4.56±0.62 4.56±0.62 4.41±0.71 4.59±0.50 

Texture 4.46±0.54  4.50±0.57 3.84±0.96 4.48±0.54 4.48±0.54 4.44±0.57 4.48±0.57 

Aroma 4.49±0.54 4.49±0.67 4.28±0.60 4.82±0.39 4.64±0.48 4.64±0.48 4.56±0.57 4.53±0.54 

Values are mean ±SD 
 

 

Figure 3. Percent of panelist answered “Yes” about questions on acceptance of Fugu dishes (%) 
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DISCUSSION 
In Vietnam, the Government strictly prohibits 

processing, trading, and using of pufferfish; therefore, 
nobody knows the flavor of fugu dishes. However, 
with this sensory test, more than 90% of the panelists 
scored fugu dishes as high or best flavor, 80% said 
they would like to eat fugu again and hoped it would 
become a new food culture in Vietnam. 

Eating and cooking Vietnamese fugu is illegal in 
Vietnam; therefore, when conducting this research we 
used Japanese fugu which was confirmed as safe in 
Japan. Every time when we did study we needed the 
permission of Vietnam government; all cooking 
period was under the control of National Research 
Institutes.  

On the other hand, only Japan has a law for fugu 
culture as well as a fugu chef license system, that why 
this study followed Japanese cooking methods and all 
dishes were cooked by professional fugu chefs.  

Grouper and mackerel are two of the most 
esteemed fish in Vietnam, considered to be excellent 
in overall taste, aroma, and texture. Three fish are 
white meat fish, the texture of these are considered as 
similar. Vietnamese usually use the muscle of fish to 
cook some dishes, such as: hot pot, fried; to compare 
among 3 kind of fishes we chose these 2 dishes only. 

In this study, we invited 107 adults from Hanoi and 
Da Nang, the number of the panelists were sufficient 
for this study. According to “Sensory evaluation – 
guide of food practice”, at ranking test the minimum 
size of panel participating in the test was 12 (12). 
According to the guideline number JIS Z 9080:2004 
of Japan Industrial Standards Committee about 
sensory evaluation, in ranking test them minimum 
sample size are 7 if they are professional, 20 if they 
have experiences, 30 if they have no experience (13). 
Moreover as similar previous studies about sensory of 
sushi or food from liver of Japanese cultured fugu (14, 
15) in this study we tried to collect more than 50 panel 
per test. 

There are many method to evaluate sensory, for 
example hedonic scaling - 9 point scale, magnitude 
estimation, category-ratio scales (16) and 5 point 
scale. Each method has its own feature. We used the 
5 point scale which suitable with the untrained panel 
and situation of this study as shown in similar studies 
(5, 6, 17).  

In Vietnamese food culture state, most traditional 
dishes are cooked well. Recently, food safety is a 
major problem in Vietnam; every year there are 250-
500 cases of food poisoning: 7,000-10,000 victims 
and 100-200 deaths, 33-49% from microorganisms 
(18–20). Vietnamese do not eat raw food much, 
especially raw fish. Fish intake in Vietnam in 2010 
was only 59g (15.8% of protein intake) (21) lower 
than in Japan: 73g (20.7% of protein intake) (22). Fish 
in Vietnam is a luxury item and many times more 
expensive than meat or eggs. This may be the reason 
for low fish intake. In this study, the Japanese fugu 
dishes were very highly evaluated and appreciated by 
Vietnamese panel. Furthermore fugu has no small 
bones, usually has no fishy smell, is delicious and is 
easy for even the elderly or children to consume. 

In particular, sashimi got the highest evaluation 
even though Vietnamese are not familiar with raw 

fish; in future we hope that fugu will become a part of 
Vietnamese food culture, and by Japanese experien -
ces and cooking methods, Vietnamese can develop 
the new fish food culture. 

The study results also helped the government and 
National Research Institutes acknowledge that “it was 
possible to make delicious and safe Vietnamese fugu 
food, moreover it could become a popular food 
culture in Vietnam”. As a result, the National 
Research Institutes will send the government 
proposals for promptly legalizing safe fugu and 
propagating Japanese fugu culture in Vietnam. 

Previous study showed that Fugu consume 
tetrodotoxin (Ttxs) holdings organisms finally 
become toxic fish. If fugu are prevented from Ttxs 
holdings organisms, fugu will be nontoxic (≦10MU) 
(1, 3, 23). Japan have developed technique to 
cultivate nontoxic Fugu (5, 6) and strictly manage -
ment fugu food safety system. These should be 
established in Vietnam in parallel with fugu new food 
culture. 

In the future, we will analyze toxic in tissue and 
clarify the types of puffer in Vietnam can be used as 
food. From those results, safe species of fugu could 
be chosen to expand the new food culture in Vietnam. 
We hope these will not only be a new food but will 
also play a part in “international humanity and 
cultural understanding”, “economic development”, 
“the knowledge society, “technology knowledge” and 
“practicing globalization”. 

 
ACKNOWLEGEMENTS 

The author would like to thank all panelists 
participated in the study, and deeply thanks to 
Professor Andrew Durkin of Indiana University for 
his help in editing the English. 

 
REFERENCES 

 
1)   Noguchi T, Ebesu JSM. 2001. Puffer poisoning: 

epidemiology and treatment. J Toxicol Toxin 
Rev 20:1–10. 

2)  Sachie S, Keiko O, Machiko M, Tamao N. 2009. 
The sensory characteristics of non-toxic of 
pufferfish (Takifugu rubripes) cultured at aquaria 
on land by cooking methods. Japanese Journal of 
Sensory Evaluation 13:115–124. 

3)  Kanoh S. 1998. Puffer fishes Available in Japan, 
An Illustrated Guide to their indentification. 
Chuo-Hokishuppan, Tokyo, Japan. 

4)  Noguchi T, Arakawa O, Takatani T. 2006. 
Toxicity of pufferfish Takifugu rubripes cultured 
in netcages at sea or aquaria on land. Comp 
Biochem Physiol Part D Genomics Proteomics 
1:153–157. 

5)  Yuqi L, Liya W, Ningping T. 2014. Analysis and 
evaluation of nutritional composition of farmed 
male pufferfish (Takifugu Obscurus). SHS Web 
of Conferences 6:3-10 

6)  Sainen S, Ozawa K, Mineki M, Noguchi T. 2009. 
The sensory characteristics of non-toxic liver of 
pufferfish (Takifugu rubripes) cultured at aquaria 
on land by cooking methods. Japanese Journal of 



Acceptability cultured pufferfish by Vietnamese 

58 

 

Sensory Evaluation 13:115–124. (in Japanese) 
7)  Katsumi N. 2008. New handbook of pufferfish 

chef license. Shitaba-shoten, Tokyo, Japan. 
8)  Vu VH, Nguyen VN. 2012. Species and yield 

composition of fishing by gillnets in the Central 
region and the South East, Vietnam 1:1–11. 

9)  Le DD, Nguyen VH, Tran QD. 2017. Current 
situation of fish resources and problems of using 
fish in Vietnam sea. [Online] Available: 
http://jstf.hufi.edu.vn/uploads/files/so-tap-
chi/nam-2017/ky-yeu/(158-166).pdf [accessed 
July 13, 2017] 

10) Le THM, Tran VD. 2014. Status of exploitation, 
utilization and preventive measures of some 
venomous spine fish species in Nha Trang - 
Khanh Hoa. Japanese Journal of fishery Science 
and Technology 1:52–56. 

11) Vietnam Ministry of Fisheries. 2003. 06/ 
2003/CT-BTS: Law on the prevention of puffer 
fish poisoning. [Online] Available: https://thu 
vienphapluat.vn/van-ban/The-thao-Y-te/Chi-thi-
06-2003-CT-BTS-ngan-chan-ngo-doc-ca-noc-
6275.aspx[accessed July 15, 2016] 

12) CAC/GL 31-1999 Guidelines for the Sensory 
Evaluation of Fish and Shellfish in Laboratories 
- CAC Standards International Food Laws & 
Regulations Documents Global Food Mate. 
[Online] Available: http://files.foodmate.com/20 
13/files_1771.html [accessed July 18, 2016] 

13) JIS Z 9080:2004 Sensory evaluation analysis 
method. (in Japanese) [Online] Available: 
https://kikakurui.com/z9/Z9080-2004-01.html 
[accessed July 18, 2016] 

14) Iwata K, Fukuchi T, Yoshimura K. 2015. Is the 
quality of sushi ruined by freezing raw fish and 
squid? A randomized double-blind trial with 
sensory evaluation using discrimination testing. 
Clin Infect Dis 60:e43-48. 

15) Singh-Ackbarali D, Maharaj RT. 2014. Sensory 

evaluation as a tool in determining acceptability 
of innovative products developed by undergradu 
-ate students in food science and technology at 
the university of trinidad and tobago. Journal of 
Curiculum and Teaching 3:10-27. 

16) Sensory evaluation - Actia - Guide of good 
practice. 2001. Hedonic tests. Study of consumer 
reactions. [Online] Available: www.actiaa-
sso.eu/cms/fichiers/1799acte769val_senso_angl
_2001.pdf [accessed July 18, 2016] 

17) Nawa Y, Hatz C, Blum J. 2005. Sushi delights and 
parasites: The risk of fishborne and foodborne 
parasitic zoonoses in Asia. Clinical Infectious 
Diseases 41:1297–1303. 

18) Bui MH. 2014. Food services internation -
al:satistic of food poisoning in Vietnam. Viet 
Nam Food services international. [Online] 
Available:https://trungtamnghiencuuthucpham.v
n/thong-ke-ngo-doc-thuc-pham-tai-viet-nam/ 
[accessed July 13, 2017] 

19) Dao HV, Takata Y, Omura T, Sato S, Fukuyo Y, 
Kodama M. 2009. Seasonal variation of domoic 
acid in a bivalve Spondylus versicolor in 
association with that in plankton samples in Nha 
Phu Bay, Khanh Hoa, Vietnam. Fisheries 
Science 75:507–512. 

20) Pham TDP, Phan TTH. 2014. Status of food 
poisioning by Tetorodotoxin in Khanh Hoa. 
Journal of fishery Science and Technology 
3:227-230 

21) Unicef and Vietnam Ministry of Health. 2010. 
National nutrition survey 2009-2010. 75–86. (in 
Vietnamese) 

22) Ministry of Health, Labour, and Welfare of Japan. 
2018. The National Health and Nutrion Survey 
Japan. (in Japanese) 

23) Yoshida S. 1994. Tetrodotoxin-resistant sodium 
channels. Cellular and Molecular Neurobiology 
14:227–244.

 


