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Abstract: Tuna species are the large group of important fishes that belong to the Scombridae family, covers more 

than 50 different species, are significant in supplying a global market. Tuna widely consumed worldwide as fresh or 

canned. Considering that tuna fish, like other scombroid fish, is commonly associated with cases and outbreaks 

Histamine Food Poisoning (HFP). Histamine is identified by the Food and Drug Administration (FDA) as a major 

chemical hazard of seafood products. The aim of the present study was to search and review the findings from the 

scientific published literature studies focusing on determination of histamine levels in commercial canned tuna. The 

results of the data search, remaining 11 articles  were suitable in this review. The histamine levels in canned tuna 

were determined in this study by using ELISA, HPLC or a rapid test method. Samples of commercial canned tuna 

from different countries were analysed and found to have histamine levels that were within the acceptable range. 

Histamine level that is considered to be permissible in fish and fishery products differs by country. In the United 

States (US), a histamine level of 50 mg/ kg is considered indicative of fish spoilage, while the European Union (EU) 

has established an acceptable histamine level of 200 mg/ kg for fish belonging to the Scombridae, Clupeidae, 

Engraulidae, Coryphaenidae, Pomatomidae, and Scomberesocidae families. 

Keywords: Determination, histamine levels, commercial, canned tuna. 

I.   INTRODUCTION 

Canned tuna was first produced in France and Italy in the late 19th century in small quantities. Halfhill started a large-scale 

canned tuna production in California, United States in 1908. Subsequently, canned tuna has been industrially produced 

worldwide, particularly in Italy, Japan, Thailand, and Spain,  then has since become one of the most popular foods in the 

world. The world consumption remained between 500,000 and 600,000 t in the 1970s, while it increased to 1 million t in 

the 1990s and nearly doubled at 1.9 million t in 2018. Global catch of tropical tuna, namely Thunnus albacares (yellowfin), 

Thunnus obesus (bigeye), Thunnus thynnus (bluefin), Thunnus alalunga (albacore) and Katsuwonus pelamis (skipjack)  in 

2019 was 5,443,000 t. Most of those catches were used as raw materials for canned tuna industry, in addition to other food 

products such as sashimi, cooked directly and others. Canned tuna is considered to be one of the most traded seafood 

products globally, due to its long shelf life, transporting benefits, ready-to-eat form, as well as due to the variety of meals 

that can be prepared with it.1, 2 The overall demand for canned tuna products has increased remarkably over the past four 

decades because it is a good nutritional source of high dietary proteins and high content of healthy lipids, and preferred in 

the human diet.3  

Despite all of the benefits, the consumption of fish meals cause approximately 90% of total life-threatening allergic 

reactions, gastrointestinal problems, and respiratory symptoms. Therefore, the occurrence of fish allergies among 

consumers is one of the main concerns among seafood producers.4,5 Tuna species, as an umbrella species, are the large 

group of important fishes that belong to the Scombridae family. Fishes belonging to the Scombridae family are characterized 

by high levels of amino acid histidine which can be easily converted to histamine by thermal processing during the canning 

process. The presence of histamine in these foods can indicate spoilage or poor manufacturing processes. Histamine is 

identified by the Food and Drug Administration (FDA) as a major chemical hazard of seafood products. Therefore, the 
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consumption of canned tuna with high levels of histamine (5 mg/ g) can cause vomiting, diarrhoea, abdominal cramps, 

perspiration, flushing, headaches and burning sensations in the mouth.6,7,8  

The aim of the present study was to search and review the findings from the scientific published literature studies focusing 

on determination of histamine levels in commercial canned tuna. 

II.   MATERIALS AND METHODS 

Search strategy. The data used in this research is secondary data obtained not from direct observation, but obtained from 

the results of research that has been conducted by researchers earlier. A comprehensive literature search conducted during 

January 2023 to June 2023 in the form of national and international articles using the database such as PubMed, 

(https://www.ncbi.nlm.nih.gov/pubmed/advanced),  Web Science, and Google Scholar. Search words/ MESH terms used 

in PubMed, Web science and Google Scholar can be listed as Search (determined) OR (histamine level) OR (histamine 

concentration) OR (commercial) OR (canned tuna).  

Articles identified were exported and duplicate articles were subsequently removed. The titles and abstracts of all articles 

identified independently were reviewed, and studies that did not meet our inclusion criteria were excluded. The information 

was taken from each study using a collection form that consisted of author, the publication year, title, method, and 

results.The full texts of the remaining articles were then reviewed to determine whether these articles still met the inclusion 

criteria.  

Data extraction and synthesis of the results. Inclusion criteria in the present study were (i) full text available; (ii) report 

of concentration of histamine in canned tuna; (iii) published full article or abstract; (iv) original (experimental new data) 

research; and (v) published between 2018 and 2023. To avoid any mistake in the translation process and for the clarity of 

the reports, only those articles published in the ‘‘English language’’ were included. Some of the unpublished citations such 

as reports from federal agencies, foundations, and research institutes and proceedings of relevant conferences were not 

included because of the lack of peer review. 

Data from each study included the year of study and publication; total sample size; number of positive samples (samples in 

which histamine was detected); mean, standard deviation, and range of the histamine concentration; and method of 

histamine detection. 

This literature review is synthesized using the narrative method, did not use any other additional analysis techniques. The 

author only summarized the results in the literature then analyzed descriptively with a description in the form of a narrative 

explanation.  

 

Figure 1. Flow diagram of the search and selection articles process 
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III.   RESULTS 

The results of the data search, identified 1132 relevant studies through the database that was previously mentioned using 

keywords and filters. A 1010 full text articles excluded after the  duplicated study, study design and language analysis. A 

85 articles excluded after the screening title, therefore 37 articles assess for eligility. In the final stage of the eligibility 

assessment, 26 articles  were excluded and the remaining 11 studies were suitable in this review.  

Table 1. The main characteristics of included studies 

 

Histamine contamination was evaluated by Lo Magro S, et. al (2020) on 474 batches of fish products collected in Puglia 

and Basilicata (southern part of Italy) during the years 2015–2019. The screening technique used was the ELISA test, while 

confirmation was performed by HPLC/FLD with o-phthalaldehyde derivatisation. The samples were subdivided into three 

categories: 294 fresh/frozen and defrosted fish products, 119 canned products (mainly tuna and mackerel), and 61 ripened 

products (mainly anchovies and sardines). Canned tuna samples (101 samples) made with skipjack tuna or yellowfin tuna. 

A total of 119 batches of canned samples, 98% of the samples contained histamine levels below 50 mg/ kg, with 92% of 

the samples below 10 mg/ kg. Mean histamine levels for canned tuna was 4.9 mg/ kg with range 2.6 – 38 mg/ kg. Based on 

the present study, Lo Magro S et al., (2020)  concluded that the canned tuna observed was of good quality.9 

Sadeghi et al., (2019) carried out a study analyzing the histamine content of 56 canned tuna fish and fresh fish samples 

produced from 22 manufactures. The samples were analyzed by ELISA method. Canned tuna bought randomly of random 

stores in Tehran, Iran. The results revealed that the mean histamine levels in canned tuna available in the Tehran market 

were high, at 5.78 ± 6.14 mg/ 100g, with a range of 2.14 - 21.69 mg/ 100g. According to FDA data, safety limits of histamine 

content of food determined as < 5 mg/ 100g as safe, 5 - 20 mg/ 100g presumably toxic, 20 - 100 mg/ 100g likely toxic and 

> 100 mg/ 100g as toxic levels. So, FDA introduces the limit of 50 mg/ 100g. Average concentration of histamine in canned 

tuna fishes available in Iran Market, is slightly higher than the level considered safe but such amount seems to be tolerable 

for healthy consumers without excessive sensitivity to histamine, although, efforts should be done to improve storing and 

preparing methods to decrease histamine production to minimum.10 

Marija S. Pavlović et al (2019) determined the level of histamine in canned fish and frozen fish of different species, 

commercialy on Serbian market, and compare the results with regulatory standards. A total of 167 samples of frozen fish 

species and 1030 samples of canned fish were collected during the period of six months from the January 2018 to June 

2018, as a part of official control. Histamine determination was performed by ELISA method. In the 544 samples of canned 

tuna, histamine levels were 15.03 ± 1.73 mg/ kg, the level of histamine varied between 2.90 – 68 mg/ kg.11 The EU has 

established an acceptable level of histamine of 200 mg/kg for fish belonging to Scombridae, Clupeidae, Engraulidae, 

Coryphaenidae, Pomatomidae and Scomberesocidae families (Commission Regulation (EU) No. 2073/2005/EC). In Serbia, 
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the current regulation regarding histamine content in fish meat has been harmonized with EU recommendations, an 

acceptable level of histamine of 200 mg/kg for fish belonging to Scombridae.12, 13 Most of the tested samples exhibited low 

histamine levels, which confirms adequate implementation of control protocols and efficant surveillance of products placed 

on the Serbian market. 

Elbarbary and Abdelmotilib assessed the quality of canned tuna by determining its bacterial load, histamine and cholesterol 

levels. The aim of study was to ensure its safety for public consumption. A total 150 canned tuna brands (50 of each solid 

tuna, chunk tuna and crumbled tuna) were randomly selected from several supermarkets in the governorate of Elfaiyoum, 

Egyp during January 2023. Histamine determination was performed by HPLC method. The histamine concentrations "ppm" 

were 48.33 ± 1.12, 56.00 ± 1.86 and 62.66 ± 1.59 in solid, chunks, and crumbled tuna, respectively. The maximum 

acceptable histamine limit for tuna with respect to FDA (2011) and EOS (804/2005) regulation must not exceed 100 ppm; 

therefore, all examined products are accepted according to EOS measures.14 

An ion-pair HPLC method with postcolumn o-phthalaldehyde (OPA) derivatization and fluorescence detection was 

validated for quantitative determination of of five biogenic amines (histamine, tyramine, putrescine, cadaverine, and 

agmatine) in canned fish products (mackerel, sardine, and tuna) marketed in Ghana. A canned tuna (8 samples) from 

different manufacturers were purchased from retail markets in Accra, Ghana, in February 2017. Alexander Weremfo et al., 

(2020) detected histamine level ranged from ND – 26.12 mg/ kg in canned tuna products. None of the samples analyzed 

containe histamine levels higher than 100mg/ kg, which is the limit established by the European Union. Overall, the levels 

of histamine and tyramine found in canned fish products were within acceptable limits, therefore relatively safe for human 

consumption.15 

Zakaria H. Elbayoumi et al., (2023) collected a total of 120 random samples of fresh fish (Lates niloticus), canned tuna, 

smoked herring, and salted sardine (30 for each samples) during October 2022 to February 2023 from different markets in 

Shibin Elkom, Menoufia, Egypt. The collected samples were analysed to quantify their biogenic amine content (histamine, 

putrescine, cadaverine and tyramine). Biogenic amine detection was carried out using the HPLC approach. According to 

EOS (2010), the maximum tolerable level for histamine was 20mg/ 100g. Values for the mean histamine concentrations in 

canned tuna from 2.3 to 31.2 with average 15.08 ± 0.76 mg%.16 

Roudsari L.P et.al., 2019 conducted a study to measure the concentration of histamine in canned fish samples, including  

tuna in oil (n= 18), tuna in oil with vegetables (n = 15), tuna in brine (n = 9), kilka in oil (n = 9), sardine in oil (n = 3), and 

mackerel in oil (n = 6) collected from markets in Tehran, Iran. Histamine concentrations were determined with a High 

Performance Liquid Chromatography (HPLC) device equipped with a UV detector. For canned tuna in oil, the average 

histamine concentration was 31.57 ± 27.03 mg/ kg, and there was no histamine was found in canned tuna in brine. The 

mean histamine concentrations was 34.4 ± 29.92 mg/ kg for canned tuna in oil with vegetables.17 According to the 

FAO/WHO guideline, a dose of 50 mg of histamine, which is the no observed adverse effect level, is the appropriate hazard 

limit.18 The study reveals high histamine concentrations detected in some brands of Iranian canned tuna. Therefore, it is 

necessary to implement precise control programs, hazard analysis critical control point systems, and good hygiene practices 

should be implemented. 

A rapid screening method was used to determine the presence of histamine in canned tuna marketed in Sardinia (Italy) by 

Crobu L et al., (2021). A total of 165 samples of canned tuna were screened for the qualitative determination of histamine 

by HistaSure™ Fish Rapid Test. The results were consistently in agreement with the food safety criteria (<100 mg/ kg of 

histamine) laid down in EC Regulation 2073/2005 (as amended). The HistaSure™ kit was confirmed as a rapid screening 

method for the presence of histamine in canned tuna.19 

A study conducted by Nancy Nagy et al., (2023) aimed to evaluate and compare local and imported canned tuna products 

available in supermarkets within Kafr El Sheikh Governorate. Product safety was assessed through the evaluation of 

physicochemical, bacteriological, and sensory parameters, as well as the determination of mercury and histamine levels. 

Histamine levels were quantified by the ELISA method according to the protocol of Leszczyocha and Pytasz (2004) in 

conjunction with a complementary kit. For the histamine level, the mean ± SD values for imported chunks and shredded 

tuna were 4.6 ± 2.8 mg/ kg and 8.2 ± 2.7 mg/ kg, respectively. The values for local chunks and shredded tuna were 9.4 ± 

4.3 mg/ kg and 10.8 ± 3.63mg/ kg, respectively. Although the histamine levels of the canned tuna samples were found 

within the Egyptian Standards according to ES (2010), which recommended that the maximal permissible limits for 

histamine be (20 mg/ 100g), there was a significant difference between local and imported canned tuna samples.20 
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In a study conducted by Karami M et al., (2020), a novel spectrophotometric method was used to screen commercial canned 

tuna purchased from Tehran market, Iran, for histamine levels. A total of 30 canned tuna were purchased from different 

supermarkets located in Tehran in July 2020. Histamine concentration was measured using a UV-Vis spectrophotometer 

(Hach DR5000, USA) at 600nm wavelength. The mean of histamine concentration was 98.104 ± 5.18 mg/ kg with a range 

of 85.04 - 125.08 mg/ kg. Regarding the Iranian National Standard (INS) maximum limit 100 mg/ kg, 40% of the samples 

have shown exceeding values of histamine. However, the amount of histamine in all the samples was less than the limit set 

by the Codex Alimentarius (200 mg/kg).21 

Histamine levels were observed in fish and fish products obtained from local supermarkets in the Northern California San 

Francisco Bay Area by Charlie Li, Vrdoljak G, and Moezzi B. Histamine was extracted and analyzed by HPLC post-column 

derivatization with fluorescence detection. No histamine was detacted in canned tuna samples.22 It should be noted that 

although the histamine levels in those canned foods are low, histamine levels can increase quickly if the canned tuna is not 

handled properly after it has been opened. Histamine begins to accumulate when the free amino acid histidine and bacteria 

found in the tuna interact. The canning process kills bacteria, but once the can is opened, the tuna must be kept in a 

refrigerator if not consumed in a reasonable time to reduce spoilage from bacteria reintroduced from the environment.23 The 

inhibition of histamine formation in canned and pouched samples could be due to the effect of phosphate and sodium 

chloride. Phosphate acts as an inhibitor for histamine formation.24 

Table 2. Comparison of histamin levels in commercial canned tuna worldwide 

 

IV.   DISCUSSION 

Fish is an important source of dietary proteins, minerals, and vitamins and has become a necessity in many households 

globally. It provides a unique and well-balanced source of nutrients for persons of all ages.13 These nutrients are essential 

for human nutrition and have been shown to play a role in several metabolic processes.12, 23 Fish also forms an integral part 

of regular and therapeutic diets due to their low caloric value, ease of digestibility, moderate cost, and high nutritional 

content. Tuna fish has high economic and nutritional value and is an important fishing target.24 Tuna is a pelagic and 

predatory fish that colonizes most of the planet’s seas and ocean.25  Tuna belonging to the tribe Thunnini, part of the family 

Scombridae.26  The term 'tuna' usually covers more than 50 different species, but only Thunnus albacares (yellowfin), 

Thunnus obesus (bigeye), Thunnus thynnus (bluefin), Thunnus alalunga (albacore) and Katsuwonus pelamis (skipjack) are 

significant in terms of supplying a global market in which the European Union represents the primary market.27 Tuna widely 

consumed worldwide as fresh or canned.28 
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The presence of histamine in fish and fish products has been used as an indicator of the good manufacturing practice and 

of the preservation state of seafood, for instance canned fish.17 Quality control measures designed to minimize the 

occurrence of scombrotoxic fish require the determination of histamine levels in the range of approximately 10 to 200 mg/ 

kg.29 Good quality fish contains less than 10 mg/kg histamine, a level of 30 mg/kg indicates significant deterioration and 

50 mg/kg is evidence of definite decomposition. In the United States of America (USA), the defect action level (DAL), the 

level at which regulatory actions are taken by Food and Drug Administration (FDA) for histamine, is 50 mg/ kg.30 Canning 

is a well-established and traditional means of providing food which is stable at ambient temperatures, has long shelf life 

and in consequence is eminently suitable for world-wide distribution. Canned fish is therefore exported from countries all 

over the world into the consumer markets. The major steps in canning process include cooking, cooling, packing with a 

covering oil or tomato sauce in sealed cans and sterilized to achieve commercial sterilization by the heat. During canning 

process, the bacteria and enzymes inactivated by heat treatment, so the canned fish products have a very long shelf lifetime. 

Some undesirable effects were occurred during canning process such as loss of essential nutrients, formation of undesirable 

compounds, browning development and lipid and protein damage which can influence the shelf life of canned products.31 

A study conducted by Roudsari L.P et.al., 2019 to measure the concentration of histamine in canned tuna  collected from 

markets in Tehran, Iran showed there was no histamine was found in canned tuna in brine, but histamine was detected in 

samples of tuna in oil from the same brand and the same production date.15 Incorporation of salt is an important factor for 

preventing bacterial growth and providing food safety; the important histamine-forming bacteria are not capable of growing 

under high-salt conditions.32 According to Koral et al., (2013), when good hygienic and manufacturing practices are used, 

brining is an effective strategy for preventing the formation of histamine in fish products. However, halophilic and 

halotolerant histamine-producing bacteria such as Vibrio, Pseudomonas, and staphylococci can grow in broth with 12% 

salt. Bedia Erim (2013) found that salting is a promising technique for preventing histamine formation in salt-cured products 

unless biogenic amines are produced before the salting process.33 However, the contamination of sea or rock salt with 

impurities such as nitrate and nitrite can encourage the production of carcinogenic nitrosamines due to the reaction of 

biogenic amines with these impurities, mainly nitrite. 

Considering that tuna fish, like other scombroid fish, is commonly associated with cases and outbreaks of scombroid fish 

poisoning. Histamine Food Poisoning (HFP), formelly called “scromboid fish poisoning”.14 A histamine intake of 70-1000 

mg per single meal may be associated with many instances of a major health problem referred to as “scombroid fish 

poisoning”.17,34,35  The time of onset of this poisoning ranges from several minutes to 3 h after ingestion of fish containing 

high levels of histamine.36 Symptoms of scombroid poisoning include flushing, rash, urticarial, palpitations, headache, 

dizziness, sweating, burning of mouth and throat, abdominal cramps, nausea, vomiting, diarrhea, bronchospasm, respiratory 

distress and vasodilatory shock.10 Though very rare, death by scombroid poisoning has been reported once, cause death 

related with the amount of histamine ingested and the individual’s sensitivity to histamine.36, 37 

Histamine is a bioactive amine, which consist of imidazole ring with two nitrogen atoms and the aliphatic amino group. 

Histamine is synthetized in decarboxylation of the amino acid histidine, and reaction is catalyzed by the enzyme L-histidine 

decarboxylase.11 The ability to produce the enzyme have certain bacteria, and the most common are Escherichia coli, 

Morganella morganii, Proteus spp., Klebsiella pneumoniae, Hafnia alvei.38, 39 Histamine-forming bacteria are capable of 

growing and producing histamine over a wide temperature range, but high temperature promotes the histamine synthesis. 

Once present in fish meat the enzyme remains active even if the bacteria are not active. 

Histamine level that is considered to be permissible in fish and fishery products differs by country. In USA, histamine level 

of 50 mg/kg is an indicator of fish decomposition (FDA, 1995). The EU has established an acceptable level of histamine of 

200 mg/kg for fish belonging to Scombridae, Clupeidae, Engraulidae, Coryphaenidae, Pomatomidae and Scomberesocidae 

families (Commission Regulation (EU) No. 2073/2005/EC).11 Various analytical techniques are used for the concentration 

of histamine, including Gas chromatography (GC), High-Performance Liquid Chromatography (HPLC), Thin Layer 

Chromatography (TLC), fluorometric assay, colorimetric assay, ultrasensitive flow injection electrochemical analysis, 

immunoassay methods, and spectrophotometry. Because the use of complicated methods such as chromatography is costly 

and time-consuming, thus the use of spectrophotometry is especially suitable for rapid monitoring of finished products in 

factories before releasing them to the markets, with good applicability and feasibility. Alizarin Red S easily forms complex 

colors with organic and metallic substances such as copper.19 

V.   CONCLUSION AND SUGGESTIONS 

A. Conclusion 

The results of the data search, remaining 11 articles  were suitable in this review. The histamine levels in canned tuna were 

determined in this study by using ELISA, HPLC or a rapid test method. Samples of commercial canned tuna from different 
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countries were analysed and found to have histamine levels that were within the acceptable range. Histamine level that is 

considered to be permissible in fish and fishery products differs by country. In the United States, a histamine level of 50 

mg/ kg is considered indicative of fish spoilage, while the European Union has established an acceptable histamine level of 

200 mg/kg for fish belonging to the Scombridae, Clupeidae, Engraulidae, Coryphaenidae, Pomatomidae, and 

Scomberesocidae families (European Union (EU) Commission Regulation No. 2073/2005/EC).  

B. Suggestion 

For future researchers, it is hoped that the results of this review will be data resources and research references related to 

determination of histamine level in canned tuna. 
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