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Abstract 

The histaminic poisoning, known since 1910, still raises relevant questions. Several authors have agreed that the 
red flesh fish is more susceptible to accumulate histamine during deterioration. This is why this type of food is 
often involved in this kind of poisoning. The aim of this Study was to determine possible presence of histamine 
in 60 sardine fish samples caught from Adriatic Coast. We also studied other microbiological and physico-
chemical parameters in order to see the correlation between histamine presence and these parameters. Samples 
were closed in sterile bags and within two hours were sent to the laboratory. From each fish sample were taken 
portion from dorsal muscle. The analyses were carried out by high-performance liquid chromatography HPLC-
diode array detector. Histamine concentrations were lower than the European Community and National 
regulations limit in all the samples analyzed but higher than the FDA. According to FDA regulations “Defect 
level” in more than 53% of all samples was detected.  
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1. Introduction 

The freshness of fish is one of the most important 
attribute when assessing its quality. Biochemical, 
chemical, and sensory changes are associated with 
fish quality during handling and storage [1]. 
Scromboid poisoning is a food borne chemical 
intoxication closely linked to the consumption of 
certain species of fish. Histamine is the most studied 
amine [2, 3, 4, 5], because of its presence in fish used 
for alimentation. It is formed through decarboxylation 
of histidine by exogenous decarboxilase released from 
microflora associated with fish. Histidine-
decarboxylating bacteria are present in the normal 
microbial flora of live fish, but most seem to be 
derived from postcatching contamination on board 
fishing vessels, at the processing plant or in the 
distribution system [6]. Fish belonging to Scombridae 
and Scomberesocidae families are commonly 
involved in scombroid poisoning because of the high 
content of free histidine in the muscle, but other 
species of nonscombroid fish have been often 
implicated in these outbreaks [7]. The European 
Community established the average content of 

histamine in fish that should not exceed 10 mg/100 g 
and no sample may contain more than 20 mg/ 100 g. 
These levels are addressed to fish belonging to 
Scombridae, Clupeidae, (SardinaPilchardus) 
Engraulidae, oryphaenidae, Pomatomidae and 
Scomberesocidae families [8]. Scombrotoxin 
formation has been frequently related with a time/ 
temperature abuse of fish postharvest. The growth of 
histamine-forming bacteria is possible over a wide 
range of temperature, even if it is more rapid at high-
abuse than at moderate- abuse temperatures. At 
temperatures between 2 and 100C, histamine 
formation is assumed to be formed as a result of the 
growth of psychrotrophic or psychrophilic bacteria 
[9]. In addition, once the enzyme histidine 
decarboxylase has been formed, it can be active at or 
near refrigeration temperatures [10]. Histamine 
production in fresh fish is extremely variable and is a 
function of species and individual fish, the part of fish 
sampled, time and temperature of storage, and types 
and numbers of bacteria present [11, 12]. Many 
analytical methods are used for histamine 
determination but based on our legislation and the EU 
legislation in particular according to the Commission 
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Regulation 2073/2005/EC and Order of the Minister 
261/2009, “Examinations must be carried out in 
accordance with reliable, scientifically recognized 
methods, such as high-performance liquid 
chromatography. ” The aim of this Study was to 
determine possible presence and content of histamine 
in large number of sardines fish samples(intended for 
human consumption)using HPLC. Part of this study 
was the relation of histamine level with different 
physicho-chemical and microbiological data of 
sardines.  

2. Material and methods 

A total of 60 random samples of fresh sardines, 
(S. Pilchardus) caught off the Adriatic Coast were 
analysed. 30 samples taken in the landing sites were 
sealed in plastic bags in portable coolers. The fish 
were kept at refrigeration temperature until its arrival 
at the laboratory within 4 hours. The fish samples 
were carried out from two different boats, in the 
Durres port and Lezha port and a total of 30 samples 
of fish were collected. 30 other fish samples were 
collected in the retail market and transported in the 
same t conditions to the laboratory for physic- 
chemical analyses and microbiological analysis. The 
skin was carefully removed with a sterile knife, and 
portions of dorsal muscle were obtained from each 
fish. Trials of samples were examined (time zero). 
Chemical composition such as fat, crude protein and 
moisture of sardine was determined [13]. pH value 
was measured using digital pH meter (Fisher 
Scientific [14] Total volatile base nitrogen (TVB-N, 
mg N/100 g) were tested based on the Conway 
method [15]Histamine content in fish muscle was 

determined with HPLC-DAD Agilent model 1200, 
equipped with a quaternary gradient pomp Model 
G1311A, a DAD G1315 D Model and an auto sampler 
Model G1329A [16] A lichrospher 100 RP – 18, (250 
x 4, 6 mm), 5 µm column (Agilent 
UCUXA03802)was used. The UV spectrum was 
recorded in the range of 210 – 400 nm. The gradient 
elution (60: 40%, v/v) of water/ Acetonitrile was used 
at a flow rate of 1 ml/min, elution time 30 min 
[17]Enumeration of Mezofilic Aerobic Bacteriawas 
performed by the pour plate standard method at 30ºC 
for 24-48 h. For the Enumeration of 
Enterobacteriaceae the Violet Red Bile Glucose Agar 
(VRBGA) was used as medium (Liofil-Chem Italy) 
and colony forming units (CFU) were counted after 72 
h at 37ºC in duplicate.  

The mean _ SD values (n = 10) was calculated 
for each species using the Microsoft Excel data 
analysis tools (Microsoft Corp. , Seattle, WA). To find 
the differences between the two samplings carried out 
for each species, the Student t test was used. A P 
value of 0. 05 was considered to be significant.  

3. Results and Discussion 

The physic- chemical data are shown in Table 1 
and 2. Based on the data of pH 5. 7 to 6. 5(Table 1) 
results that we are in approximateor equalindication 
with other studies. This pH situation is explained by 
the activity of the anaerobe microbes wich are able to 
alterate the sugar content in fish meat . Our opinion is 
that the alteration happened more or less after 
catching, and exactly in this part ofthechainare created 
the favourable conditions for the histamine 
production.  

Table. 1 Physicochemical and microbiological parameters in fish samples/landing sites 

Fish samples(Landing sites) pH Humidity 
(%) 

Protein 
(%) TVB-N (mg/100g) Fat Enterobakteri

aceaxE02 
TVC 
xE02 

Mean 6. 1 76. 0 18. 1 10. 2 0. 52 2. 54 5. 5 
SD 0. 1 0. 4 0. 52 1. 20 0. 04 0. 93 1. 95 
Min 5. 7 75. 0 16. 9 9. 1 0. 5 1. 04 2. 9 
Max 6. 3 76. 7 18. 9 12. 9 0. 8 4. 3 8. 6 

Table. 2Physicochemical and microbiological parameters in fish samples/retail market 

Fish Sample(retail market) pH Humidity 
(%) 

Protein 
(%) TVB-N (mg/100g) Fat Enterobakteriac

eaxE02 
TVC 
xE02 

Mean 6. 3 75. 0 17. 8 10. 8 0. 5 5. 45 9. 7 
SD 0. 5 0. 6 0. 4 1. 6 0. 3 1. 4 1. 3 
Min 6. 2 74. 0 16. 5 9. 6 0. 35 3. 7 3. 5 
Max 6. 5 77. 0 19. 0 13. 4 0. 76 7. 9 12. 5 
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The pH was acid in all sardines samples with an 
increase rate from 6. 1(mean value) on the landing 
sites samples to pH - 6. 3 market place fish samples. 
Several studies showed that the conjunctive fish tissue 
is less resistant against pH acid which in fact enhance 
the muscle microbial invasion [18][19]. Leterature 
shows that histamine production ismore active in pH 
acid while the optimum pH for histidine 
decarboxylase seemes to be on the range 2. 5 to 6. 5. 
Anyway it is depended by micro-organisms presence 
[20]In our study pH values resulted from 5. 7 to 6. 5 
(Table1, 2) which means that in sardines exist a 
favorable enviornment of oligopeptidases action to 
degrade peptides and to make amino acids more 
accessible against decarboxylase.  

The changes of the TVB-N values were 
attributed partly to the desamination of free amino 
acids [21]TVBN had been widely proposed as fish 
spoilage indicator [22]. In our study TVB-N was 
increased from 10, 2 mg/100gin initial 
samples(landing sites) to 10, 8 mg/100 g in market 
fish . In Table 1, 2 is demonstrated that values less 
than 25mgN/100g TVB-N are considered of“very 
good quality”. Based on this parameterwe 
classifiedfish samples as good quality.  

The microbiological analysis results are 
summarized in Table 1 and 2. As we can see from the 
resuts there is evidenceda slight increase of m. o 
number on market samples. The results of 
analysisshowrespectivelythe presence ofTVC: 5x102 

and Eenterobacteriacea: 3x102. It shuld be pointed 
that no data on TVC passed the legal limit of - 6 log 
[8]. However, the data show anincrease of TVC over a 
short period of time. Thischange associated with 
increased amount of microorganismsshows a 
possibility for fast alteration and for potential 
increasing of histaminequantity. (Figure 1). Different 
values in Histamine content were detected in all the 
samples stored in cold condition for 6h. This 
diiference is depending not only on species 
butonsingle fish samples as well. [2] 
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Maximum histamine allowed limit varies from 
10-50 mg/100g sample depending on the country [2] 
Histamine changes in different time/ temperature 
condition is shown in Fig. 1. In our study the 
histamine content varies from a minimum value of 0, 
2 to a maximum value of 15, 2 in market fish. While 
the situation of histamine content in landing sites 
samples ranged from 0, 2 to 7, 5 mg/100 g, in the 30 
samples collected in the market place values ranged 

from 4, 6 to 15, 2 mg /100g product. El Marrakchi 
[21] in his study with Moroccan sardines stored in 
cool condition as well, found histamine level: 30 
mg/100 g (S. pilchardus). It is evident that there is a 
significant mean difference between two groups of 
fish. (3, 5mg/100g fish and 9, 4mg/100gr fish).  

 

Figure 1: Mean, max and min of Histamine 

results for all fish samples.  

 

Figure 2. Histamine results of all fish 

samples 

 

Our opinion is that this figure should be 
considered as a possible indication of fish 
qualitydeterioration. A similar variability of fish 
histamine concentration belonging to the same batch 
was observed by Lorca et al [22]Veciana-Nogués et al 
[23] detected high levels of histamine – above 100 
mg/100 gr fish in E. Encrasicolus stored at room 
temperature (220C) after 24 h, higher than FDA 
maximum allowed limit of 50 ppm. The health hazard 
level of 50 ppm has been established because 
“histamine is not uniformly distributed in decomposed 
fish, but it can be that one mussle section has 50 ppm, 
and another section exceed 500 ppm”.  

The histamine data obtained from 60 fish 
samples are shown in Figure 2. Only the 15% of fish 
samples (collected in the landing sites) exceeded 
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“good quality level” of 5mg/100g fish, fixed by the 
FDA.  

In our study the interpretation of the results is 
associated with sardines poor higienic conditions and 
disregard of transportation time-temperature control. 
Based on the achived results we suggest that more 
strict controll should be applied for the parametres : 
time and temperature, which are considered crucial for 
the fish quality and safety. However we can point that 
no samples exceeded the defect level established by 
the EU regulation [8] and Albanian Regulations 
[24][25].  

4. Conclusions 

The “safe shelf life” of scombrotoxin-forming 
species depends on the harvest methods onboard as 
well as the control of binom time/temperature 
throughout the processing, transit and storage 
condition. There are several factors affecting the 
probability of histamine fish poisoning occurring [6]. 
Among them, postcatching contamination, 
temperature abuse on fishing vessels, inadequate chill-
storage or freezing and thawing procedures can be 
listed. Elevated temperatures even for a short period 
affect seriouslythe amount of bacteria population. 
During subsequent refrigeration, is identified that 
bacterial growth ceases, that will result in: slowly 
continues activity of residual enzyme and an increase 
on histamine level. [25]In fish market samples the 
bacterial metabolites( TVBN) was higher. The same 
situation resulted with the microbiological and 
physicochemical figures. Their values were higher in 
market fish. The above results indicate that poor 
hygienic conditions and bad transportation have 
affected the quality of fish. Based on the results of this 
study we recommend that fish should always be place 
on ice, (cooled sea water or brine at the temperature of 
4. 4ºC or lower) for 6 hours after death. This will 
prevent rapid development of histidinedecarboxilase 
enzyme, which raises the histamine level.  
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