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Abstract: - Seafood is rich in primary protein source. However, seafood allergen causes health problem which affects the quality of
life and may even threaten lives. Seafood comprises of fish and shellfish, whereas major allergen of fish is parvalbumin and for
shellfish is tropomyosin. Prawn and crab are the major causes of anaphylaxis in both children and adults. Lutjanus campechanus and
Peneaus vannaimei was analyzed by RT-PCR method to detect allergen content. Selenium is the one of trace elements which is
necessary for proper functioning of human body and it contains both nutritional and toxicology interest. Selenium content in Lutjanus
campechanus and Peneaus vannaimei were determined by AOAC method (Association of official Analytical Chemists). Peneaus
vannaimei (126.32 mg/kg) contains more selenium content level compare to Lutjanus campechanus (85.32 mg/kg). The nutritional
bioavailability of selenium in seafood depends on the fish and shellfish species and/or place where they are produced.
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. INTRODUCTION

Seafood is an increasingly important primary protein source to
feed the world’s ever increasing population. Seafood is an
organism regarded as food from sea and fresh water by capture
or culture, with fin fish and shellfish as two major subgroups
(Linglin Fu et al., 2019). Major seafood allergen for fin fish is
parvalbumin and for shellfish is tropomyosin, representing the
two largest classes of animal-derived allergens according to the
allergen database AllFam (Fu et al., 2017; Radaeur et al., 2008).
So far, immunotherapy is hardly available to tackle seafood
allergies (Zuidmeer-Jongejan et al., 2012).

Fish allergens have been identified in various parts of the fish,
including fish muscle (Arif, 2009), skin, bones (Hamada et al.,
2001; Kobayashi et al., 2016b), roe (Perez Gordo et al., 2008;
Shimizu et al., 2009), milt (seminal fluid) (Liu et al., 2016) and
blood (Nakamura et al., 2009). The major fish allergen is the
small muscle protein parvalbumin (10-13 kDa, pl 4.1-5.2) with
a conserved protein structure.
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The most commonly characterized allergenic fish parvalbumins
from cod, salmon and carp were demonstrated to be responsible
for 70 -100% of allergic reactions to fish and fish products
(Sharp et al., 2015; Matricardi et al., 2016).

Shellfish contain two subgroups; they are molluscan (Abalones,
Limpets, Squid, Clams, Oysters) and crustacean species
(prawn, shrimp, crabs, lobsters). Tropomyosin is major allergen
in shellfish species. Three allergenic proteins: tropomyosin,
arginine kinase and triosephosphate isomerase, have also been
identified in other shellfish groups (Thimo Ruethers et al.,
2018). Tropomyosin is considered the major invertebrate pan-
allergen found in all edible crustacean species. Clinical
manifestations of shellfish allergy are very similar to fish
allergy, resulting, not only from the ingestion of the offending
food, but also from manipulating or inhaling the cooking
vapours during food processing. Commonly, symptoms begin
within minutes and may include oral allergy syndrome and
cutaneous (urticaria, angioedema), gastrointestinal (vomiting,
abdominal pains) and/or respiratory symptoms. Although less
frequent, severe and systemic responses such as anaphylactic
shocks may also occur upon shellfish consumption
(Carrapatoso, 2004; Lopata et al., 2010; Yu et al., 2011).

Selenium is an essential trace element for humans, as obvious
from its biochemical role as part of the active site in
selenoproteins, such as glutathione peroxidase (Maria Plessi et
al., 2001).The influence of dietary selenium upon the activity
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of glutathione peroxidase is evident, and minimum selenium
requirements have been fixed: the selenium requirement of
adults is calculated to be 70 and 55ug/day for males and
females, respectively (RDA, 1989). However, selenium plays
an ambivalent role in relation to its concentration, high amounts
possibly having toxic effects (Maria Plessi et al., 2001).

Selenium plays a significant role in many physiological
processes in a direct or indirect way (R. Juhaszne Toth et al.,
2018). The most important role of selenium is its antioxidant
effect. This is expressed by the interaction with various
enzymes (Awashti et al., 1975). It plays a key role in the
function of the glutathione peroxidase enzyme, which responds
to hydrogen peroxide and other harmful lipids and phospholipid
hydroxides to prevent harmful free radicals, inhibit DNA
damage and the development of metabolic active carcinogens.
The amount is determined by the amount of selenium and
reduced glutathione in our body (Meister and Anderson, 1983).
Selenium is incorporated into the enzyme as selenocysteine,
where the sulphur is located. In the body's antioxidant defence
system, the biochemical property provides the importance of
selenium to reduce the amount of sulphur more easily (R.
Juhaszne Toth et al., 2018).

The normal human body (60-70 kg) contains 10 to 15 mg of
selenium. Almost every cell of our body contains it, but most
of the selenium accumulates in the kidneys, liver, spleen,
pancreas, and testes. According to Codex Alimentarius
Hungaricus (152/2009 (XI. 12) FVM), the recommended daily
intake (RDA) of adults is 55 pg/day. According to the Institute
of Medicine, Food and Nutrition Board (2000), the maximum
limit of Se is 400 pg/day over which negative selenium effects
are expected (Arthur, 1991). The first symptoms of selenium
poisoning are metallic mouth taste, garlic smell breath, in
chronic cases, hair loss, the loss of nails, skin rashes,
discolouration of the teeth, and ultimately neurological
disorders. Acute selenium toxicity only rarely causes death, and
the lethal dose of selenium is 5-10 mg/kg (Olson, 1986).

Il. MATERIALS AND METHODS

A. RT-PCR Method for Detection of Allergen
Sample Collection, Storage and DNA Extraction:

Lutjanus campechanus and Peneaus vannaimei were collected
from seafood market. They were stored in freezer and used for
further studies.

CTAB buffer was prepared, use within 3 months, stored in the
refrigerator at 4°C. CTAB solution was preheated at 65 °C
before use to dissolve the precipitated particles.

DNA extraction was performed using a kit for automated
isolation. The example given is for the MaxwellR 16 FFS
Nucleic Acid Extraction Kit X9431. For the DNA extraction
from the sample, continue as described:(a) 50 mg of sample
(prawn and fish) material were weighed into a 1.5 mL tube.(b)
600 uL. CTAB buffer was added, 30 uL of proteinase K (20 mg/
mL), and 2 uL of RNase A solution.(¢) Vortex vigorously and
incubated at least 60 min at 60 °C in a thermo shaker (1400
rpm).(d) Centrifuged for 10 min at >14,000 x g. The DNA
obtained from the samples must be quantified with a
spectrophotometer using the absorbance at 260 and 280 nm, and
the concentration must be normalized to use in the downstream
steps.

Design Primer and Probe:

A specific primers/probe set was designed by using Primer
Express software (Applied Biosystems): a) forward primer for
fish allergen (5'-GGC TCA TTA AAT CAG TTA TG-3'),
reverse primer for fish allergen (5'-CCG AGT TAT CTA GAG
TCA-3") and fish allergen probe (5'-6-FAM-CCG TAC TTG
GAT AAC TGT GGC AAT TC-BHQ1-3") (Beatriz Herrero et
al., 2013) and b) forward primer for crustacean allergen(5'-
TAA AGT CTG GCC TGC CCA -3'), reverse primer for
crustacean allergen (5'-GCT TTATAG GGT CTT ATC GT-3")
and crustacean allergen probe(5'-6-FAM-TGC TAC CTT IGC
ACG GTC A-3") (Francisco J. Santaclara et al., 2017).

The PCR reactions were carried out in a total volume of 20 IL
containing 100 ng of DNA template, 10 IL of TagMan Fast
Advanced Master Mix (Applied Bio systems), primers and
probe and molecular biology grade water (Eppendorf) to adjust
to the final volume.

The optimal concentrations of primers and probe were
evaluated by preparing dilution series. To determine the
minimum primer concentrations giving the maximum ARn (the
maximum fluorescence emission intensity and the lowest
threshold cycle, Ct), forward and reverse primer concentrations
of 50, 300, 500, and 900 nmol/L were used. All were evaluated
at a constant probe concentration of 50nmol/L. Subsequently,
the probe concentration was optimised with concentrations of
50-250 nmol/LM (Murray & Curran, 2005).

The reactions were performed in triplicate on DNA samples in
MicroAmp Optical 96-well reaction plates (Applied
Biosystems) with  MicroAmp optical caps (Applied
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Biosystems) using the ViiA 7 Real-Time PCR System (Applied
Biosystems). Amplification was carried out with the following
conditions: 95 °C for 20 s and 40 cycles each of 95 °C for 1 s
and 60°C for 20 s (Francisco J. Santaclara et al., 2017).

Program and Run Applied Biosystems Viia 7 System:

The Applied Biosystems ViiA 7 System and SDS (Sequence
Detection System) software according to the manufacturer’s
recommendations was operated. The reaction volume was set
upto 20 pL, and the amplification program (unless other
parameters are established in the internal methodological
validation).FAM/LNA as detector/quencher was used. Briefly,
launch the SDS software and open a new plate template window
to denote well locations on the 96-well plate for the controls,
and testing samples. The template window was saved with the
recorded data as a SDS run file. The “Connect” button was
selected, and then loaded the 96-well plate into the instrument.
The “Start” button was selected to begin the actual run. Run the
PCR reaction to determine Ct (cycle threshold) values for each
sample (Francisco J. Santaclara et al., 2017).

Data Collection and Analysis:

After the run is completed, selected the baseline, and place the
threshold line at the exponential phase of amplification.
Removed the plate from the instrument and saved the results of
the run. When the analysis button is selected in the SDS
software, the results were analyzed automatically if the
standards and testing sample information were recorded as
noted in the previous section. The Ct values obtained
thoroughly reviewed and interpretation of the results must be
made in relation to data obtained in the internal validation
performed in each laboratory for a given detection limit,
allowing to determine whether a sample contains or does not
contain crustaceans in its composition (Francisco J. Santaclara
et al.,2017).

B. AOAC Method for Detection of Selenium Content

in Lutjanus Campechanus and Peneaus Vannaimei
Principle:
AOAC method measures element- emitted light by optical
spectrometry. Digested materials are nebulized into radio-
frequency inductively coupled plasma. Spectra of elements are
dispersed by grating spectrometer, and intensities are measured
by photomutiplier tubes. Correction for background and
interferences are required (George W Latimer, 2019). .

Preparation of Standards:

Prepared 100ml of an aqueous solution that contains 2ml 50%
HNO3 and 10ml 50% HCI, and (per litre) 200mg of selenium.

Use to test that interference correction factors yield data within
+3 standard deviations of calibration means (George W
Latimer, 2019).

Preparation of Test Solutions:

1-2 g of weighed test portion of well-mixed material and to
nearest 0.01g and transfer to 250ml beaker. On dry weight
basis, dry another portion of material to constant weight to
determine wet/dry weight ratio, but do not digest and analyze
during drying, or extractability of analytes could be
altered.10ml 50% HNO3 was added to undried test portion and
mix. Beaker was covered with watch glasses; heated to 95°C
and let solution reflux 10-15 min. Let digest cool, 5ml
concentrated HNO3 was added, watch glass was replaced and
the solution was refluxed another 30 min at 95°C (George W
Latimer, 2019).

Evaporated solution to 5 ml without letting any section of
beaker bottom go dry. The solution was cooled, 2ml water was
added and 3ml 30% H202, covered with watch glass, and
heated slowly to initiate peroxide reaction. Continuously
heating beaker until effervescence subsides. The solution was
cooled, and 7 ml 30% H202 was added in 1ml portions with
warming. The solution was cooled, 5ml concentrated HCI was
added, and 10ml of water, covered with watch glass. And the
solution reflux additional 15 min without boiling. The solution
was cooled, diluted to 100ml with water and it was mixed. Any
particulate matter was removed in digest by filtration,
centrifugation or settling. If any analyte level exceeds linear
range, dilute digest further with calibration blank solution
(George W Latimer, 2019).

Determination:

An instrument response were stable (usually 30 min after
plasma is started), profile and calibrate instrument according to
manufacturer instructions. Flush system for >1 min with
calibration blank solution before introducing standards or test
solutions. Calibration accuracy was verified (£10%) by analysis
of certified reference solutions as quality control standards
before any test solutions are analyzed. Instrument check
standards and calibration blank was analyzed before each 10
test solutions to confirm that calibration is still acceptable.
Interelement and background corrections (£3 standard
deviations of mean) were verified by analysis of interference
check standard at beginning and end of analysis session and at
least twice in each 8h period. Recommended quality control
includes at least reagent blank for each batch of test solutions,
and one duplicate digest each 20 test solutions. For new or
unusual matrices, absence of significant interference is
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indicated by 5-fold dilution that is within 10% of expected
value (spikelevel should be 2-4 times unspiked concentration).
When matrix interference is indicated, diution or the method of
standard additions can usually compensate for the effect
(George W Latimer, 2019).

Ill. RESULTS AND DISCUSSION

A. Allergen Content in Lutjanus Campechanus and
Peneaus Vannaimei

A RT-PCR probe system targeting the 18S rRNA and 16S
rRNA gene was proposed for the detection and quantification
of fish and crustacean species. RT-PCR method was used for
detection of allergen in Lutjanus campechanus and Peneaus
vannaimei samples. Both Lutjanus campechanus and Peneaus
vannaimei does not contain tropomyosin and parvalbumin
allergen content, so they are eatable seafood which will not
cause allergic reaction to humans. RT-PCR method provides
advantages with respect to accuracy, sensitivity, specificity,
dynamic range, high-throughput capacity, and lower risk of
contamination, and reduces the time for analysis.

B. Selenium Content in Lutjanus Campechanus and
Peneaus Vannaimei

Selenium is important trace elements which contain both
nutritional and toxicological effect. ~ Selenium content level
in Lutjanus campechanus and Peneaus vannaimei are
determined by AOAC method. Selenium in Peneaus vannaimei
contains 126.32 mg/kg whereas Lutjanus campechanus contain
85.32 mg/kg. Peneaus vannaimei contain higher selenium
content when compare to Lutjanus campechanus.
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Fig.1. Absorbance versus concentration (mg/l)

Fig.1 graph was plotted between absorbance vs concentration
(mg/l) were selenium calibrated standard concentration are

represents the x-axis and their calibrated absorbance value
represent the y-axis. Using calibrated standard unknown
sample concentration was determined.

IV. CONCLUSION

Food allergies are recognized as a food safety issue. Fish are
one of the main causes of food hypersensitive reactions. A
major allergen in fish is parvalbumin, whereas tropomyosin is
major allergen in crustacean and molluscan shellfish. Fish and
shellfish allergen causes IgE antibody mediated adverse
reactions. A real-time PCR probe system targeting the 18S
rRNA and 16S rRNA gene was proposed for the detection and
quantification of fish and crustacean. Lutjanus campechanus
and Peneaus vannaimei does not contain allergen, so they are
eatable seafoods which will not cause any allergy to humans. A
real-time PCR method provides advantages with respect to
accuracy, sensitivity, specificity, dynamic range, high-
throughput capacity, and lower risk of contamination, and
reduces the time for analysis. RT-PCR method is a useful tool
to address questions regarding food quality and security.

Selenium plays an important role in the proper functioning of
the entire human body. Selenium in Peneaus vannaimei
contains 126.32 mg/kg whereas Lutjanus campechanus contain
85.32 mg/kg. The nutritional biocavailability of selenium in
seafood depends on the fish and shellfish species and/or place
where they are produced. Seafood materials appear to contain
nutritionally effective low-molecular-mass organo-selenium
compounds that have not yet been chemically identified. High
consumption of selenium intake in humans causes toxicity
humans.

REFERENCES

[1]. Arif, S.H., 2009. A Ca (2+)-binding protein with numerous
roles and uses: parvalbumin | molecular biology and
physiology. BioEssays 31 (4), 410-421.

[2]. ArthurJ.R, The role of selenium in thyroid hormone
metabolism, (1991). Canadian Journal of Physiology and
Pharmacology, 69.1648-1652.

[3]. Awashti.Y.C, E. Beutler, K. Srivastava, (1975). Purification
and properties of human erythrocyte glutathione peroxidase.
Journal of Biological Chemistry, 250. 5144-5149.

[4]. Beatriz Herrero, Juan M. Vieites, Montserrat Espifieira (2013).
Development of an in-house fast real-time PCR method for
detection of fish allergen in foods and comparison with a
commercial kit. The official journal of Elseveir.

PAVITHA ST., et.al: ALLERGEN AND SELENIUM CONTENT IN LUTJANUS CAMPECHANUS AND

PENEAUS VANNAIMEI

56



INTERNATIONAL JOURNAL OF PROGRESSIVE RESEARCH IN SCIENCE AND ENGINEERING, VOL.2, NO.5, MAY 2021.

[5]. Carrapatoso, I. (2004). Grupos de alimentos com maior
reactividade cruzada: artigo de revisdo. Revista Portuguesa de
Imunoalergologia, 10, 103-113.

[6]. Francisco J. Santaclara and Montserrat Espifieira (2017).Fast
Real-Time PCR for the Detection of Crustacean Allergens in
Foods.

[7]. Fu, L., Wang, C., & Wang, Y. (2017). Seafood allergen-
induced hypersensitivity at the microbiota-mucosal site:
Implications for prospective probiotic use in allergic response
regulation. Critical Reviews in Food Science and Nutrition
(Online).

[8]. George W Latimer, Association of Official Analytical
Chemists (AOAC) International book 21 st edition (2019).

[9]. Hamada, Y., Nagashima, Y., & Shiomi, K. (2001).
Identification of collagen as a new fish allergen. Bioscience
Biotechnology & Biochemistry, 65, 285-29.

[10]. Juhaszne Toth.R, J. Csapo., 2018. The role of selenium in
nutrition - A review.

[11]. Kobayashi, Y., Akiyama, H., Huge, J., Kubota, H.,
Chikazawa, S., Satoh, T., Miyake, T., Uhara, H., Okuyama, R.,
Nakagawara, R., Aihara, M., Hamada-Sato, N., 2016b. Fish
collagen is an important panallergen in the Japanese
population. Allergy 71 (5), 720-723.

[12]. Linglin Fu, Chong Wang, Yang Zhu, Yanbo Wang (2019).
Review- Seafood allergy: Occurrence, mechanisms and
measures.

[13]. Liu, Y.Y., Chen, X.F., Hu, JW., Chen, ZW., Zhang, L.J.,
Cao, M.J., Liu, G.M., 2016. Purification and characterization
of protamine, the allergen from the milt of large yellow croaker
(Pseudosciaena crocea), and its components. J. Agric. Food
Chem. 64 (9), 1999-2011.

[14]. Lopata, A. L., O’Hehir, R. E., & Lehrer, S. B. (2010). Shellfish
allergy. Clinical and Experimental Allergy, 40, 850-858.

[15]. Maria Plessi, Davide Bertelli, and Agar Monzani, 2001.
Mercury and Selenium Content in Selected Seafood. Journal of
food composition and analysis. 14, 46-467.

[16]. Matricardi, P.M., Kleine-Tebbe, J., Hoffmann, H.J., Valenta,
R., Hilger, C., Hofmaier, S., Aalberse, R.C., Agache, |., Asero,
R., Ballmer-Weber, B., Barber, D., Beyer, K., Biedermann, T.,
Bilo, M.B., Blank, S., Bohle, B., Bosshard, P.P., Breiteneder,
H., Brough, H.A., Caraballo, L., Caubet, J.C., Crameri, R.,
Davies, J.M., Douladiris, N., Ebisawa, M., Pa, E.I., Fernandez-
Rivas, M., Ferreira, F., Gadermaier, G., Glatz, M., Hamilton,
R.G., Hawranek, T., Hellings, P., Hoffmann-Sommergruber,
K., Jakob, T., Jappe, U., Jutel, M., Kamath, S.D., Knol, E.F.,
Korosec, P., Kuehn, A, Lack, G., Lopata, A.L., Makela, M.,
Morisset, M., Niederberger, V., Nowak-Wegrzyn, AH.,
Papadopoulos, N.G., Pastorello, E.A., Pauli, G., Platts-Mills,
T., Posa, D., Poulsen, L.K., Raulf, M., Sastre, J., Scala, E.,
Schmid, J.M., Schmid-Grendelmeier, P., van Hage, M., van
Ree, R., Vieths, S., Weber, R., Wickman, M., Muraro, A.,

PENEAUS VANNAIMEI

Ollert, M., 2016. EAACI molecular allergology user's guide.
Pediatr. Allergy Immunol. 27 (Suppl 23), 1-250.

[17]. Meister, M. Anderson, Glutathione. Annual Review of
Biochemistry, 52. (1983) 711-760.

[18]. Murray, G. I, & Curran, S. (2005). Laser capture
microdissection: Methods and protocols (Vol. 293). Totowa,
New Jersey: Humana Press Inc.

[19]. Nakamura, R., Satoh, R., Nakajima, Y., Kawasaki, N.,
Yamaguchi, T., Sawada, J., Nagoya, H., Teshima, R., 2009.
Comparative study of GH-transgenic and non-transgenic
amago salmon (Oncorhynchus masou ishikawae) allergenicity
and proteomic analysis of amago salmon allergens. Regul.
Toxicol. Pharmacol. 55 (3), 300-308.

[20]. O. E. Olson: Selenium toxicity in animals with emphasis on
man. Journal of the American College of Toxicology, 5. (1986)
45-70. A. Meister, M. Anderson, Glutathione. Annual Review
of Biochemistry, 52. (1983) 711-760.

[21]. Perez-Gordo, M., Sanchez-Garcia, S., Cases, B., Pastor, C.,
Vivanco, F., Cuesta-Herranz, J., 2008. Identification of
vitellogenin as an allergen in Beluga caviar allergy. Allergy 63
(4), 479-480.

[22]. Radauer, C., Bublin, M., Wagner, S., Mari, A., & Breiteneder,
H. (2008). Allergens are distributed into few protein families
and possess a restricted number of biochemical functions. The
Journal of Allergy and Clinical Immunology, 121, 847-852
e847.

[23]. Sharp, M.F., Stephen, J.N., Kraft, L., Weiss, T., Kamath, S.D.,
Lopata, A.L., 2015. Immunological cross-reactivity between
four distant parvalbumins-Impact on allergen detection and
diagnostics. Mol. Immunol. 63 (2), 437-448.

[24]. Shimizu, Y., Nakamura, A., Kishimura, H., Hara, A,
Watanabe, K., Saeki, H., 2009. Major allergen and its IgE
cross-reactivity among salmonid fish roe allergy. J. Agric.
Food Chem. 57 (6), 2314-2319.

[25]. Thimo Ruethers, Aya C. Taki, Elecia B. Johnston, Roni
Nugraha, Thu T.K. Lea, Tanja Kalicf, Thomas R. McLeang,
Sandip D. Kamatha,, Andreas L. Lopata (2018). Seafood
allergy: A comprehensive review of fish and shellfish
allergens. The official journal of Elsevier.

[26]. Yu, H.L., Cao, M.J,, Cai, Q.F., Weng, W.Y., Su, W.J., & Liu,
G.M. (2011). Effects of different processing methods on
digestibility of Scylla paramamosain allergen (tropomyosin).
Food and Chemical Toxicology, 49, 791-798.

[27]. Zuidmeer-Jongejan, L., Fernandez-Rivas, M., Poulsen, L. K.,
Neubauer, A., Asturias, J., Blom, L., et al. (2012). FAST:
Towards safe and effective subcutaneous immunotherapy of
persistent life-threatening food allergies. Clinical and
Translational Allergy, 2, 5.

____________________________________________________________________________________________________|
PAVITHA ST., et.al: ALLERGEN AND SELENIUM CONTENT IN LUTJANUS CAMPECHANUS AND

57



