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Abstract
Mango (Mangifera indica) is one of the most popular tropical fruits around the world. It is also widely and commonly used 
in many cuisines and products in the food industry. However, the anaphylactic reaction caused by mango has long been 
reported as a major problem for consumption in recent years. To prevent allergens in mango, the best way is to avoid mango 
in the diet. In this study, a loop-mediated isothermal amplification (LAMP) assay was developed for the detection of mango 
in food. Four specifically designed LAMP primers targeting the internal transcribed sequence 1 (ITS1) of nuclear ribosomal 
DNA sequence regions were used to address the LAMP reaction for amplifying mango DNA. The results demonstrated that 
the detection of mango DNA was specifically validated by the LAMP primer. The sensitivity of LAMP for detecting mango 
DNA is equivalent to that of the traditional PCR method. The LAMP primer sets showed high specificity for detecting the 
DNA of mango and had no cross-reactions to other species. Moreover, when mango was mixed with other fruits at different 
ratios, no cross-reactivity for the detection of mango DNA was manifested during LAMP. Finally, genomic DNAs extracted 
from different heat-processed mangos were used as templates; the detection of mango DNA by LAMP was not significantly 
affected and was reproducible. As to this established LAMP herein, mango ingredients can be detected, and commercial 
foods containing mango can also be identified. This assay will be useful and have potential for the rapid detection of mango 
DNA in practical food markets.

Keywords  Mango (Mangifera indica) · Loop-mediated isothermal amplification  (LAMP) · Allergic mango · Internal 
transcribed sequence 1 (ITS1)

Introduction

Mango (Mangifera indica) belongs to the Anacardiaceae 
family and is one of the most popularly grown tropical fruits 
around the world. Mango contains high nutritional content, 
such as beta carotene and vitamin C, and possesses a mellow 
taste and unique flavour; thus, it is also called the “king of 
fruit” and is a very commonly and widely applied as a food 

constituent and is used in many cuisines [1]. In addition to 
its nutritive value for food production, mango also contains 
glycosides with biological activities such as antidiabetic, 
antiatherosclerotic, antimicrobial and antiviral properties 
[2]. Consequently, mango is considered an important eco-
nomic fruit in the Southeast Asia region for applications in 
the food industry. Irrespective of its health benefits or nutri-
tional value, the allergic characteristic of mango has long 
been reported as a major problem, causing anaphylaxis in 
recent years [3, 4]. To prevent mango-induced anaphylactic 
reactions, the best way for the patient is to not consume 
mango or mango-related food. Thus, correct management 
of food labelling, especially on information of allergens, is 
needed for most manufacturers in their products to lower 
consumers’ uncertainty and protect consumers’ interests [5].

Currently, several hypersensitivity symptoms caused by 
mango have manifested, and these include angioedema, 
erythema, urticaria, wheezing dyspnoea, contact dermatitis 
and periorbital oedema [6]. Proteins in mango have been 

 *	 Meng‑Shiou Lee 
	 leemengshiou@mail.cmu.edu.tw

1	 Department of Food Science, National Pingtung University 
of Science and Technology, Pingtung 91201, Taiwan

2	 Department of Veterinary Medicine, National Pingtung 
University of Science and Technology, Pingtung 91201, 
Taiwan

3	 Department of Chinese Pharmaceutical Science and Chinese 
Medicine Resources, China Medical University, 
Taichung 40402, Taiwan

http://crossmark.crossref.org/dialog/?doi=10.1007/s00217-020-03440-z&domain=pdf


760	 European Food Research and Technology (2020) 246:759–766

1 3

previously recognized as the main allergens causing anaphy-
laxis [7, 8]. Some researchers have also examined various 
peptides and proteins in mangos that might have allergic 
characteristics to humans [9, 10]. However, even though 
several potential allergens in mango have been reported, 
insufficient evidence has been identified regarding which 
kind of proteins in mango truly gives rise to the occurrence 
of allergies [11]. Moreover, some allergic proteins, such as 
the pan-allergen profilin, are found in certain vegetables, 
fruits, nuts and spices and are structurally similar to proteins 
in mangos. This has been shown that it becomes susceptible 
to cause a cross-reaction between mango and other species 
when protein-based allergen diagnosis is performed using 
specific IgE antibodies [12–14].

In addition to immunological assays, numerous well-
developed methods for detecting mango in the diet have been 
reported based on DNA targets [15–17]. For DNA molecu-
lar assays, such as polymerase chain reaction (PCR)-based 
techniques, some specific DNA regions of mango were fre-
quently chosen for amplification for the detection or authen-
tication of the genomic DNA of mango. Due to the higher 
stability of DNA than that of the protein targets, it still dis-
plays good potential for the development of diagnostic meth-
ods for the detection of mango. In recent years, the princi-
ple of loop-mediated isothermal nucleic acid amplification 
(LAMP) has been well characterized and applied for the 
diagnosis of biomaterials in previous studies [18–25]. Using 
specific LAMP primers, DNA amplification is efficiently 
performed under isothermal conditions by catalysis of the 
Bst DNA polymerase. Thus, a thermal cycler is not strictly 
required. Currently, many bioresources, such as viruses, bac-
teria, and plant- and animal-derived samples, are employed 
for rapid diagnosis using the LAMP assay [19–25]. Accord-
ingly, LAMP is a potential assay for developing a specific 
DNA-detection method.

In this study, isothermal DNA amplification was devel-
oped for the rapid and specific detection of mango DNA. 
The internal transcribed spacer (ITS) of ribosomal DNA 
was used to design the LAMP primer for the evaluation 
of the specificity and cross-reactivity. In addition, differ-
ent imitated heat-processing methods to treat mango were 
also investigated to evaluate the feasibility of the LAMP 
method for detecting mango DNA and mango or mango-
related products. To the best of our knowledge, this is the 
first report to detect mango DNA using the LAMP assay.

Materials and methods

Mango samples

All mango samples (Mangifera indica), two mango culti-
vars (Irwin and Jin-Huang) and commercial mango foods, 

including dried mango, mango iced tea, mango chocolate 
ball, mango pocky, mango hi-chew candy, mango cake, 
mango jelly, mango crispy crepes and mango jam, were col-
lected from a local supermarket (Pingtung, Taiwan). The 
botanical origin of mango samples was verified by Professor 
Wen-Te Chang of the China Medical University (Taichung, 
Taiwan), and these samples were deposited at the Depart-
ment of Food Science of National Pingtung University of 
Science and Technology.

DNA extraction

Total genomic DNA from mango samples and other fruits, 
including apple, guava, orange and pear, was extracted by 
a genomic extraction kit (AxyPrep Multisource Genomic 
DNA Miniprep Kit, Axygen Bioscience, CA, USA) accord-
ing to a previous work [24]. The concentration of obtained 
mango genomic DNA was determined by spectrophotometry 
(NanoVue™, GE Healthcare, Piscataway, NJ, USA). Sam-
ples were stored at − 20 °C until needed.

LAMP primers

LAMP primers (outer primers, F3 and B3; inner primers, 
FIP and BIP) were used for detecting mango DNA and were 
designed based on the ITS1 consensus sequence of nuclear 
ribosomal DNA obtained from GenBank (https​://www.
ncbi.nlm.nih.gov) using the commercial software of Primer 
Explorer V4 (https​://prime​rexpl​orer.jp; Eiken Chemical Co., 
Ltd., Tokyo, Japan). The accession numbers of ITS1 for the 
nuclear ribosomal DNA sequence of mango were used for 
consensus sequence alignment and included KF664199, 
KJ833758, KX347960, MF678502, AB071668, LN552225, 
AB598047 and AJ890466. The target position of LMAP 
primers is demonstrated and depicted in Fig. 1.

LAMP reaction

The LAMP reaction was performed in a reaction mixture 
containing 1 × Bst DNA polymerase buffer, 1 U of Bst DNA 
polymerase (New England Biolabs, Frankfurt, Germany), 

F3                       F2 
5’ -TCGAACCTGTCGAGCAGAACGACCCGTGAACTTGTTGTTAACGC 

F1C 
CGGGGACGCGCGGGCCTTGTGCTTGCGCGCCCTCGCTCGCGTCGCG 

B1C 
TTGGGCTTTCGTTGCGCGTGCACCCCTGCGTGTGCGTGCCCGTTCG 

B2                         B3 
CCCCTCGCGGTGCCTTAACCAACCCCGGCGCGAATTGCGCCAAGGA
CTTGTTAACGAGAGGGCTCGCTCCCGTCGCCCCCGGACACGGTG-3’  

Fig. 1   Consensus sequence of mango ITS1 DNA used to design 
LAMP primers and its annealing position in this region

https://www.ncbi.nlm.nih.gov
https://www.ncbi.nlm.nih.gov
https://primerexplorer.jp
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0.5 μM outer primers (F3 and B3 primers each), 4 μM inner 
primers (FIP and BIP primers each), and 200 μM dNTPs 
each, as described previously [24]. For the different amount 
of sample’s genomic DNA used to each LAMP reaction, the 
mixtures were reacted at 55–64 °C for 60 min in a heating 
block (DNA engine, Biorad, CA, USA).

Detection of LAMP product

DNA electrophoresis with 2% agarose gel was used to detect 
the formation of LAMP product, and then the resulting gel 
was stained by ethidium bromide for observation of the pres-
ence of visible DNA bands, as described in a previous study 
[22].

Sensitivity of LAMP assay

Different amounts of mango genomic DNA (102, 10 ng, 
1 ng, 10–1 ng and 10–2 ng, prepared by serial dilution) were 
used as template DNA to measure the sensitivity of LAMP.

DNA preparation of mango combined with other 
fruits at different ratios

The mango was weighted, combined with the assorted fruits 
(apple, guava, orange and pear were equivalently premixed) 
at different percentages of 50%, 10%, 5%, 1%, 0.1% and 
0% mango and ground in a ceramic mortar and pestle after 
freezing using liquid nitrogen. All ground samples were 
taken and well mixed for the extraction of genomic DNA 
according to the above procedure.

PCR

The genomic DNA of mango was extracted and used as 
template in the polymerase chain reaction (PCR) mixture. 
PCR was carried out using outer primers (F3 and B3) of 
ITS1-based LAMP primers, as shown in Table 1. The PCR 
conditions were conducted in a 25 µL reaction mixture con-
taining 1 × PCR buffer (75 mM Tris HCl [pH 9.0], 2 mM 
MgCl2, 50 mM KCl, and 20 mM (NH4)2SO4), 200 μM dNTP 

mix, 0.4 μM each of the primers, 1 U Taq DNA polymerase 
and 1 μL of various concentrations of template DNA. PCR 
mixtures were denatured at 94 °C for 90 s, followed by 35 
cycles of 1 min at 94 °C, 1 min at 62 °C, and 1 min at 72 °C, 
with a final 10 min extension at 72 °C in a PCR Express 
Thermal Cycler (Hybaid, Ashford, UK). The PCR product 
was subjected to DNA electrophoresis with a 2% agarose gel 
and observed by the presence of visible DNA bands after 
staining with ethidium bromide.

Preparation of boiled and steamed mango

Mango samples were purchased from a local market, and 
20 g of crushed samples were weighed for each sample for 
further boiling and steaming processes. For boiling mango, 
the mango samples were boiled in hot water at 95 °C for 20, 
40, 60, 80, 100 and 120 min. After cooling in an ice bath, 
the genomic DNA of cooled mango samples was extracted 
according to a previously described method for LAMP and 
PCR. Mango samples were steamed using an autoclave. The 
mango samples were autoclaved at 121 °C for 20, 40, 60 
and 80 min under a pressure of 15 psi. The steamed mango 
samples were subjected to an ice bath for cooling and then 
used for genomic DNA extraction, LAMP and PCR.

Results

Development of LAMP assay for the detection 
of mango

To establish a LAMP assay for the diagnosis of mango 
DNA, a set of specifically designed LAMP primers (includ-
ing F3, B3, FIP and BIP illustrated in Table 1) was employed 
to amplify the genomic DNA of mango based on the consen-
sus sequence of ITS1 in nuclear ribosomal DNA sequences 
available from GenBank (https​://www.ncbi.nlm.nih.gov). 
When LAMP primers were used for the identification of 
mango DNA, LAMP products were amplified within 1 h if 
the amplicon of mango was present in the samples; a typical 
positive result demonstrated a pattern of ladder-like DNA 
fragments on the agarose gel (Fig. 2a, lane 1). In addition, 
DNAs from two different and popular cultivars, Irwin or Jin-
Huang mango, were also detected using this LAMP primer 
set (Fig. 2b, lanes 2 and 3). In contrast, no LAMP products 
were shown on the agarose gel in the nontarget genomic 
DNA samples (Fig. 2a, lanes 2–5). Additionally, the LAMP 
reaction was not influenced by the genomic DNAs extracted 
from mango combined with DNA from other fruits at dif-
ferent percentages (Fig. 2c). At least 1% of mango genomic 
DNA was required in the total DNA of the sample for spe-
cific detection (Fig. 2c, lane 4). Taken together, these results 
demonstrated that this set of LAMP primers developed 

Table 1   LAMP primers used in this study

Primer Sequence

F3 5´TCG​AAC​CTG​TCG​AGC​AGA​3´
B3 5´TCC​TTG​GCG​CAA​TTCGC3´
FIP(F1c–F2) 5´AGG​GCG​CGC​AAG​CAC​AAG​

-ACG​ACC​CGT​GAA​CTT​GTT​
G3´

BIP(B1c–B2) 5´CGC​GTT​GGG​CTT​TCG​TTG​
C-GGG​GTT​GGT​TAA​GGC​
ACC​3´

https://www.ncbi.nlm.nih.gov
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herein for the diagnosis of mango DNA is specific and vali-
dated for their use to amplify specific amplicons in mango 
samples.

Sensitivity of LAMP for the detection of mango DNA

To evaluate the sensitivity of LAMP, the above LAMP 
primers were used to amplify the template DNAs of mango 
plants in various quantities. At least 1 ng of mango genomic 
DNA was required for its detection (Fig. 3a). Compared to 
the mango PCR primers (primers F3 and B3), 1 ng mango 
genomic DNA as the template was also needed for PCR 
(Fig. 3b). Specific DNA bands with a length of 178 bp were 

shown in the gel of the PCR results (Fig. 3b). Based on 
the above results, LAMP reactions were equally sensitive to 
PCR. Taken together, these results indicate that the sensitivi-
ties of LAMP methods developed in this work were compat-
ible with PCR assays for the detection of mango DNA.

Effect of temperature range on the reactivity 
of LAMP assay

To assess the effect of temperature variation on the reactivity 
of the LAMP assay, several of the reaction temperatures for 
the initiation of LAMP were used. The temperatures ranging 
from 55 °C to 64 °C used for the reaction were all capable of 

Fig. 2   Primer specificity and reactivity of the LAMP assay for the 
identification of mango DNA. The specificity of ITS1-based LAMP 
primers used for the detection of mango DNA was determined (a). 
Purified various fruits and mango genomic DNAs were used to per-
form LAMP. Lanes M and N represent 100  bp of the DNA ladder 
and the negative control, respectively. Lanes 1–5 represent different 
DNA: 1, mango; 2, apple; 3, guava; 4, orange; and 5, pear. Various 
DNA of mango cultivars were used to validate the primer specificities 
(b). Lanes M and N represent 100 bp of the DNA ladder and negative 
control, respectively. Lanes 1–3 represent different DNA: 1, positive 

control; 2, Irwin mango; and 3, Jin-Huang mango. The reactivity of 
LAMP primers for the identification of mango was analysed (c). The 
total genomic DNA extracted from assorted fruits (equal weights of 
premixed apple, guava, orange and pear) mixed with mango by dif-
ferent percentages verified the reactivity of the LAMP primers. Lane 
P: positive control (100% mango DNA), lanes 1–6: extracted DNA 
samples from 50%, 10%, 5%, 1%, 0.1% and 0% mango mixed with 
the assorted fruits by weight, respectively. Lanes M and N represent 
100 bp of the DNA ladder and negative control, respectively

Fig. 3   The sensitivity of spe-
cific primers used in LAMP (a) 
and PCR (b) for the detection of 
mango DNA. Different amounts 
of mango DNA were added 
to the reaction mixtures for 
LAMP and PCR. Lanes M and 
N represent 100 bp of the DNA 
ladder and negative control, 
respectively



763European Food Research and Technology (2020) 246:759–766	

1 3

producing LAMP products (Fig. 4). Compared to the inten-
sity of DNA banding on the agarose gel, the LAMP prod-
uct developed from the reaction temperature at 62.2 °C was 
higher than that of the others. In summary, broad reaction 
temperatures of LAMP were demonstrated herein for DNA 
amplification. This performance was applicable as a practi-
cal tool for the on-site detection of mango DNA without the 
strict requirement of temperatures.

Effect of the different heat‑processing methods 
on mango authentication by LAMP assay

To investigate the effect of the heating process on mango 
authentication by LAMP assay, mango was taken to heat 
processing comprising a boiling bath and steam autoclave 
procedure. When LAMP primers were applied, Fig.  5a 
shows that the genomic DNA extracted from various mango 

samples with boiling processes for 20, 40, 60, 80, 100 and 
120 min did not influence mango authentication by the 
LAMP assay (Fig. 5a). With regard to the DNA obtained 
from various steam-autoclaved mangos, heating times rang-
ing from 20, 40, 60 to 80 min still revealed LAMP prod-
ucts on the agarose gel after performing the LAMP reaction 
(Fig. 6a). The PCR results for the detection of mango DNA 
were comparable to those of LAMPs, especially on the tem-
plate DNA used in the reaction from boiled mango (Fig. 5b). 
These results specify that LAMP was well matched in 
strength to PCR for the authentication of mango DNA, as 
shown in Fig. 5a, b. It was worth noting that the specific 
PCR products were not detected in the mango samples sub-
jected to a steam autoclave procedure for 20, 40 and 60 min 
(Fig. 6b). In contrast, LAMP patterns were detected in the 
obtained sample DNA from steam-autoclaved mango sam-
ples for 20, 40 and 60 min (Fig. 6a).

Mango authentication in commercial mango foods 
by LAMP

To evaluate whether the LAMP assay established in this 
work was appropriate as an applied tool for identifying food 
ingredients containing mango, nine commercial mango 
foods were purchased from various local markets. Nine 
commercial mango foods, including dried mango, mango 
iced tea, mango chocolate ball, mango pocky, mango hi-
chew candy, mango cake, mango jelly, mango crispy crepes, 
and mango jam, were extracted for total DNA for use in 
the LAMP reaction, and specific LAMP primers were used 
to authenticate the mango ingredients. As illustrated in 
Fig. 7a, five of nine commercial mango foods, including 
dried mango, mango pocky, hi-chew candy, mango cake and 
mango jelly, were identified and displayed typical gel pat-
terns with positive results following the LAMP assay. For 

Fig. 4   Effect of various temperatures used in the reactivity of the 
LAMP assay. Various temperatures for performing LAMP were 
addressed. Lanes M and N represent 100 bp of the DNA ladder and 
negative control, respectively

Fig. 5   Analysis of LAMP (a) and PCR (b) products amplified from 
mango DNA after the boiling treatment. The LAMP product with a 
ladder-like pattern and a specific 178 bp PCR product was analysed 
by DNA electrophoresis. Lane M: 100 bp DNA ladder, lane N: nega-

tive control, and lane P: positive control. For the boiling procedure, 
mango samples were boiled for various times before DNA amplifica-
tion. Different lanes represent mango samples boiled for 20, 40, 60, 
80, 100 and 120 min
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the PCR results, only three positive results, dried mango, 
mango pocky and hi-chew candy, were consistent with those 
from the LAMP detection (Fig. 7b). It was worth noting that 
the mango iced tea, mango chocolate ball, mango crispy 
crepes and mango jam were claimed and labelled as being 
artificial mango flavouring commercial foods. The above 
four commercial foods were not identified by LAMP and 
PCR as mango. The results obtained from the LAMP assay 
not only confirmed the PCR results, but LAMP can also 
be applied to more food authentication than that by PCR. 
Consequently, based on the established LAMP primers with 
specificity, sensitivity and validation, practical applications 
for mango authentication by LAMP can be used to provide 
more information on food allergens.

Discussion

In recent years, LAMP has indicated its convenience and 
effectiveness in recognizing the identities of organisms in 
previously published studies [19–25]. Characteristically, 
LAMP belongs to an isothermal method for nucleic acid 
amplification since it was reported by Notomi et al. [18]. 
Thus, there is no need for a thermal cycler to amplify the 
DNA. Indeed, LAMP is quite easy to run for the on-site 
identification using simple heating with a water bath [18]. 
Herein, the specific aim was to develop a LAMP-based 
method with high specificity and rapid detection of mango 
DNA to avoid food allergens in the diet. Some molecular 
DNA techniques have been described to identify mango 
DNA [15–17]. However, to the best of our knowledge, 
this is the first report using LAMP to authenticate mango 
DNA in food. Mango has been reported as an allergen that 

causes anaphylaxis [11]. Thus, good food labelling might be 
a suitable way to advice customers on mango intake [26]. 
Before the bottleneck of protein-based diagnostic methods 
for mango are overcome, this developed LAMP technique 
for mango DNA detection can be applied in advance and 
practically to supervise and audit the correctness of food 
labelling, especially for food ingredients containing mango.

In this work, the consensus sequences of the internal tran-
scribed spacer (ITS) of ribosomal DNA of mango were used. 
The ITS1 region is the most popular target chosen for mango 
identification using the DNA molecular technique. ITS has 
recently been recognized as marker DNA for species identi-
fication in previous studies [23, 24]. In our work, therefore, 
the ITS was used for designing LAMP primers for mango 
authentication. Thus, this paper positively established one 
set of LAMP primers that can be applied for the sensitive, 
specific, and rapid authentication of mango DNA. In fact, 

Fig. 6   Analysis of LAMP (a) and PCR (b) products amplified from 
mango DNA after the steaming treatment. The LAMP product with 
a ladder-like pattern and a specific 178 bp PCR product was analysed 
by DNA electrophoresis. Lane M: 100 bp DNA ladder, lane N: nega-
tive control, and lane P: positive control. For the steaming procedure, 
mango samples were autoclaved for various times before DNA ampli-
fication. Different lanes represent that the mango sample was steamed 
for 20, 40, 60 and 80 min, respectively

Fig. 7   Electrophoretic analysis of LAMP (a) and PCR (b) products 
from commercial mango products. When mango authentication by 
LAMP and PCR was performed, the LAMP product with a ladder-
like pattern and a specific 178 bp PCR product was analysed by DNA 
electrophoresis. Lanes M, N and P represent 100 bp of DNA ladder, 
negative control and positive control, respectively. Lanes 1–13 repre-
sent the sample DNA used for dried mango, mango iced tea, mango 
chocolate ball, mango pocky, mango hi-chew candy, mango cake, 
mango jelly, mango crispy crepes, and mango jam, respectively
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other DNA regions, such as ITS2 and profilin, were chosen 
to design LAMP primers. However, those ITS2- or profilin-
based primer sets did not specifically allow the identifica-
tion of mango DNA by LAMP (data not shown). Based on 
our previous preliminary data, ITS1 was chosen as a DNA 
marker for designing primers. After the validation of the 
LAMP primers, the specificity of LAMP was found to be 
compatible with the traditional PCR method for the iden-
tification of mango DNA. Moreover, the LAMP assay not 
only confirmed the PCR results but can also be applied to 
more food authentication than PCR (Fig. 7). Although the 
sensitivity of LAMP is not superior to PCR, LAMP can still 
be improved by involving loop primers to increase LAMP 
sensitivity [21]. It is worth noting that LAMP exhibited good 
effectiveness during the reaction within 1 h. Generally, con-
ventional PCR requires 2–3 h for DNA amplification. Thus, 
LAMP is more suitable and flexible for on-site DNA detec-
tion in a short period than PCR using a simple heater instead 
of a precise thermal cycler. In addition, the LAMP assay 
did not strictly control the temperature of the reaction when 
LAMP was performed. In our case, the performing tempera-
ture of LAMP ranged from 55 to 64 °C. The performance of 
LAMP displayed its reproducibility at reaction temperatures 
between 55 and 64 °C (Fig. 4). Thus, LAMP might exhibit 
more tolerance to temperature variation during the initia-
tion of DNA amplification. This advantage might reduce the 
appearance of false-negative results during authentication. In 
Taiwan, it is popular to purchase two other kinds of botani-
cal varieties of mango, Irwin and Jin-Huang mangos, which 
are consumed depending on customer preference. Using the 
set of LAMP primers in this study, the amplicon DNA of 
the above mangos can be specifically detected by LAMP 
(Fig. 2b).

In this context, after boiling and steaming treatments, 
mango DNA was also detected when ITS1-based LAMP 
primers were used. Generally, processed commercial foods 
are composed of several ingredients in their formula. Thus, 
more processed food with complicated ingredients might 
become a problem and may interfere with their correctness 
during the identification of mango DNA. Mango DNA in 
commercial foods was verified by the LAMP method herein. 
It reflects the component of mango contaminated in the diet. 
This means that even though other DNA obtained from other 
ingredients were mixed with mango DNA, the LAMP speci-
ficity was not altered (Fig. 2c). This potential tool provides 
an alternative way for internal/external auditing to prevent 
allergen contamination by a food producer or government 
authorities [22, 24].

In summary, the LAMP-based method for mango DNA 
detection was developed in this study. This method can be 
applied as a potential tool to rapidly, specifically and sensi-
tively authenticate mango DNA contained in mango-related 
foods to verify the presence of food allergens.

Conclusion

In this study, isothermal condition-based DNA amplification 
with high specificity and sensitivity was established for the 
rapid identification of mango DNA in food. This molecular 
method can be useful to set up a checkpoint of processed 
food for verifying the presence of mango.
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