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ABSTRACT

Food fraud is referred to as the intentional substitution addition tampering
or misrepresentation of food. Food fraud is a broader term than the
economically motivated adulteration. Different method are performed of
fraud for instances include carcinogen colorants in foods, melamine in
milk, species swapping of seafood, dilution of fruit juices, unauthorized
repackaging.Although the vast majority of food fraud incidents do not pose
a public health risk, some cases have resulted in actual or potential public
health risks such as continuous consumption a substance that can be used
as the artificial colors.It is not known conclusively how widespread food
fraud is in Iran or worldwide therefore this deficit gave us the motivation
for our review.In the total of 203 food samples tested in 72 (35.46) samples
were detected food fraud therefore this survey showed that economically
motivated food fraud and adulteration was an emerging and serious food
safety problem in Iran.The results of the survey can be used not only to
analyze food safety risks but also to prioritize target areas for food policy-
making and enforcement of food safety regulation.

1.Introduction
1.1. Saffron

Saffron, the dark-red and dried stigma of
Crocus sativus L,. very valuable for its Special
aroma, color, taste and medicinal properties,
belongs to the Iridaceae family and is native to
Europe, Asia, and the Middle East such as Iran.
At the moment considered the world’s most
expensive spice (Baghalian et al., 2010;
Fernandez and Pandalai et al., 2004).
Nowadays, saffron are used almost in all cases
for cooking purposes to give color and flavor to
food products. With regards to the total amount
of saffron production, Iran is the biggest
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producer country in the world, After the Iran
located countries Greece, Morocco, India,
Spain and Italy (Maggi et al., 2003). Saffron
has also been cultivated in Turkey, Azerbaijan,
and China. But the saffron mine is Iran because
now more than 90% of the total saffron
produced in the world is produced in Iran
(Ghorbani et al., 2008).

The constituents of saffron that are
considered pharmacologically active and main
contains volatile agents (e.g,. safranal), bitter
principles (e.g., picrocrocin), picrocrocin is the
glycoside precursor of safranal (2,6,6-
trimethyl-1,3-cyclohexadiene-1-
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carboxaldehyde), that is in turn the most
abundant of the volatile compounds responsible
for the aroma of this spice and dye materials
(e.g,. crocetin and its glycoside, crocin), crocins
are crocetin esters with glucose, gentiobiose,
neapolitanose or triglucose sugar moieties.
These water-soluble carotenoids are
responsible for saffron’s yellowish color
(Maggi et al., 2003; Anastasaki et al., 2010;
Rios et al., 1996).

Saffron has shown antidepressant effects in
several surveys (Schmidt et al., 2007;
Abdullaev Espinosa-Aguirre et al., 2004;
Hausenblas et al., 2015; Hausenblas et al.,
2013) and also anticonvulsant properties
(Hosseinzadeh and Khosravan 2002), anti-
inflammatory properties, antinociceptive and
(Hosseinzadeh and Younesi 2002) the
anticancer properties (Zheng et al., 2011;
Bhandari 2015) also proved. Another studies
such as Hajime Fukui and et al reported that
saffron odor may be effective in treating
menstrual distress (Fukui et al., 2011) and
study of Soheila Pirdadeh Beiranvand and et al
proved daily usage of Saffron is reduced of
menstrual pain (Beiranvand et al., 2015). In
other study antioxidant activity (Serrano-Diaz
et al., 2012; Sénchez-Vioque et al., 2012),
antityrosinase (Li et al., 2004), arterial pressure
reducer (Fatehi et al., 2003) of the saffron plant
cited. In study of Concepcion Pintado and et al
(2011) mentioned compounds and probably
their chemical relatives, are involved in the
antibacterial activity of saffron, and that this
effect can significantly reduce the risk of food
contamination with Salmonella by this spice
(Pintado et al., 2011).

1.2.Food fraud

Food fraud is referred to as the intentional
substitution addition tampering or
misrepresentation of food. Food ingredients or
food packaging for economic gain to the seller.
Food fraud is a broader term than the
economically motivated adulteration or EMA
(Nenadis and Tsimidou 2016; Wilson 2008;
Foster 2011).

Examples of Food Fraud include:
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* Horsemeat in ground beef

* Peanut Corporation
contaminated product

* Diluted or extra virgin olive oil

* Melamine in pet food and infant formula

* Over-icing with unsanitary water

 Unauthorized unsanitary repackaging (up-
labeling or origin-laundering)

 Cargo Theft reintroduced into commerce
(Spink et al., 2015).

selling known

1.3.Food color

Throughout human history, food color has
been a main feature of sensory quality
assessment. With the emergence of processed
food, food coloring has gained even more
importance. According to consumer's belief,
food coloring should be as natural as possible;
however, there is actually no standard
regarding the naturalness of food coloring. In
addition to, word natural not surely mean
edible. There are different methods for food
coloring, include the addition of intensely
colored food to coloration by synthetic dyes
which means artificial colors. Using coloring
food offers the most natural way to color food
with food (Johnson 2014). Legislation on the
coloring and subsequent labeling of food is
exist in Iran.

Many synthetic dyes have been banned
because of their adverse effects on laboratory
animals. Especially colors that as the fraud are
used instead of saffron. It is of concern that
Yellow 6 may be contaminated with significant
levels of recognized carcinogens. Also, while
rarely life-threatening, Yellow 6 causes mild to
severe hypersensitivity reactions in a small
percentage of the population and may cause
hyperactivity in some children. Even if it does
not cause cancer, Yellow 6 raises other, lesser
concerns. Because it provides no health benefit
whatsoever, Yellow 6 should be removed from
the food supply (Kobylewski and Jacobson
2010).

Considering that saffron is the most
expensive aromatic compounds and food
additives and also has lots of benefits caused
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that many fraud to replace cheap materials used
instead of saffron.

2.Materials and methods
2.1. Food sampling

Food samples collected include kebabs, rice
and sweets that are used in the production of
them saffron. The manufacture of sweets and
restaurant centers of Qazvin province had a
total includes 203 the center of preparation of
food were sampled over one year. The samples
were collected including 68 kebab, 93 rice and
42 sweets.

2.2. Analysis method
Fraud detection took place based on Iran
National Standard 259-2 (IR-ISO NO 259-2).

2.3. Thin layer chromatography (TLC)

TLC is the easiest, economical and the
most appropriate chromatographic technique
for qualitative analysis of mixtures of analytes
because of the possibility of obtaining better
results in relatively short span of time
(Kucharska and Grabka 2010). Reviewed
various sample preparation techniques and
chromatographic conditions for the analysis of
food dyes in different food matrices by TLC
(De Andrade et al., 2014).

3. Results and discussions
The tests results have are shown in under

tables.

Table 1. Food fraud observed in the restaurants

Color Percent
Food Natural | Artificial Total food
fraud
kebab 37 31 68 45.58
rice 61 32 93 34.40

Table 2. Food fraud observed in manufacture

of sweets
Color Percent
Food Natural | Artificial Total food
fraud
sweets 33 9 42 21.42
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Table 3. Food fraud observed in the total food

sampled

food Natural | Artificial

fraud fraud
rau 96 72 203 35.46
A

C

B »
B »
A

B

&

A

B

C

Figure 1. TLC paper: rice (A), kebab (B) and

sweets (C)

Table 4. Artificial color observed in Samples

of kebab
Color Frequency | Percent
Tartrazine 15 48.38
Sunset Yellow 6 19.35
Tartrazine+ Sunset 10 3205
Yellow
Quinoline 0 0

Table 5. Artificial color observed in Samples

of rice
Color Frequency | Percent
Tartrazine 12 37.50
Sunset Yellow 8 25
Tartrazine+ Sunset
Yellow 9 28.12
Quinoline 3 9.37
Table 6. Artificial color observed in Samples
of sweets
Color Frequency | Percent
Tartrazine 6 66.66
Sunset Yellow 0 0
Tartrazine+ Sunset 0 0
Yellow
Quinoline 3 33.33
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With human lack of awareness and
carelessness, microbiological, chemical and
physical hazards can by accidentally enter our
foods and causing foodborne illnesses and
deaths. While Casual food contamination of
these hazards has always been a subject of food
safety, a growing worry is in the introduction of
hazards by deliberate human actions known as
food fraud or economically motivated
adulteration (FF/EMA) (Téhképai et al., 2014;
Everstine et al., 2013). Recent sobering
examples of FF/EMA that have drawn great
attentions around the world include the 2008
incident of intentional tampering of infant milk
formula with melamine in China and the 2013
horsemeat substitution scandal in Europe (Qiao
et al., 2012; Bouzembrak and Marvin 2016).
Therefore searching, communicating and
managing risks from FF/EMA have become
important tasks for food regulators and
examiners in the interests of consumer
protection and food safety (Zhang and Xue
2016) and also fraud detection in foods by
reading the label on it is not possible
(Charlebois et al., 2016).

Our survey showed 68 samples Kebab
tested there was fraud in 31 (45.58%) samples
and in 93 rice samples tested there was fraud in
32 (34.40%) samples and in 42 sweet samples
tested there was fraud in 9 (21.42%) samples
and In the total of 203 food samples tested in
72 (35.46) samples were detected food fraud.
Other studies have confirmed the presence of
fraud in foods like ours study. In study of
Nunes and et al (2016) fraud consisted of
injecting solutions of non-meat ingredients
(NaCl, phosphates, carrageenan and
maltodextrin) in bovine meat, aiming to
increase its water holding capacity (Nunes et
al., 2016).

In the study of Ghovvati and et al (2015)
showed that none of the samples were
contaminated with porcine residuals, but 40%
of sausages samples and 30% of cold cut
samples were contaminated with poultry
residuals. Also the ground meat samples were
not contaminated with poultry residuals
(Ghovvati et al., 2009).
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And also in study of Gheisari and et al
(2008) showed 31.25% of whole samples of
honey was tested is in a way of spurious
(Gheisaril and Hamidian Shirazi 2008).

4. Conclusions

Food fraud has always existed and still
exists so the only way to control this issue is
not careful supervision by government. The
most appropriate strategy is to alert the
conscience of the people who are involved in
food production that in this case warning about
the effects of food fraud is an efficient way
because the many forgers are not aware about
of the consequences of their work.

5.References

Abdullaev, F.I., Espinosa-Aguirre, J.J., (2004).
Biomedical properties of saffron and its
potential use in cancer therapy and
chemoprevention trials. Cancer Detect.
Prev. 28, 426-432.

Anastasaki, E. G., Kanakis, C. D., Pappas, C.,
Maggi, L., Zalacain, A., Carmona, M.,
Polissiou, M. G. (2010). Quantification of
crocetin esters in saffron (Crocus sativus
L.) wusing Raman spectroscopy and
chemometrics. Journal of agricultural and
food chemistry, 58(10), 6011-6017.

Baghalian, K., Sheshtamand, M. S., Jamshidi,
A. H. (2010). Genetic variation and
heritability of agro-morphological and
phytochemical traits in Iranian saffron
(Crocus sativus L.) populations. Industrial
Crops and Products, 31(2), 401-406.

Beiranvand, S. P., Beiranvand, N. S,
Moghadam, Z. B., Birjandi, M., Azhari, S.,
Rezaei, E., Beiranvand, S. (2015). The
effect of Crocus sativus (saffron) on the
severity of premenstrual
syndrome. European Journal of Integrative
Medicine.

Bhandari, P. R. (2015). Crocus sativus L.
(saffron) for cancer chemoprevention: a
mini review. Journal of traditional and
complementary medicine, 5(2), 81-87.

Bouzembrak, Y., Marvin, H. J. (2016).
Prediction of food fraud type using data



Mahmoudi et al./Carpathian Journal of Food Science and Technology, 2020, 12(2), 140-145

from Rapid Alert System for Food and Feed
(RASFF) and Bayesian network
modelling. Food Control, 61, 180-187.

Charlebois, S., Schwab, A., Henn, R., Huck, C.
W. (2016). Food fraud: An exploratory
study for measuring consumer perception
towards mislabeled food products and
influence on self-authentication
intentions. Trends in Food Science &
Technology, 50, 211-218.

de Andrade, F. L., Guedes, M. L. F., Vieira, I. G.
P., Mendes, F. N. P., Rodrigues, P. A. S,
Maia, C. S. C., de Matos Ribeiro, L. (2014).
Determination of synthetic food dyes in
commercial soft drinks by TLC and ion-
pair HPLC. Food chemistry, 157, 193-198.

Everstine, K., Spink, J., Kennedy, S. (2013).
Economically  motivated  adulteration
(EMA) of food: common characteristics of

EMA  incidents. Journal  of  Food
Protection®, 76(4), 723-735.
Fatehi, M., Rashidabady, T., Fatehi-

Hassanabad, Z. (2003). Effects of Crocus
sativus petals’ extract on rat blood pressure
and on responses induced by electrical field
stimulation in the rat isolated vas deferens
and guinea-pig ileum. Journal of
ethnopharmacology, 84(2), 199-203.

Fernandez, J. A., Pandalai, S. G. (2004).
Biology, biotechnology and biomedicine of
saffron. Recent research developments in
plant science. Vol. 2, 127-159.

Foster, S. (2011). A brief history of
adulteration of herbs, spices, and botanical
drugs. HerbalGram, 92, 42-57.

Fukui, H., Toyoshima, K., Komaki, R. (2011).
Psychological and neuroendocrinological
effects of odor of saffron (Crocus sativus).
Phytomedicine, 18(8), 726-730.

Gheisari, H., Hamidian Shirazi, H. R. (2008).
Comparison and evaluation of
physicochemical properties and
adulterations in produced honeys of Shiraz
province in different seasons. lranian food
science and technology research journal,
4(2), 57-69.

144

Ghorbani, M. (2008). The efficiency of
saffron’s marketing channel in Iran. World
Applied Sciences Journal, 4(4), 523-527.

Ghovvati, S., Nassiri, M. R., Mirhoseini, S. Z.,
Moussavi, A. H., Javadmanesh, A. (2009).
Fraud identification in industrial meat
products by multiplex PCR assay. Food
Control, 20(8), 696-699.

Hausenblas, H.A., Heekin, K., Mutchie, H.L.,
Anton, S., (2015). A systematic review of
randomized controlled trials examining the
effectiveness of saffron (Crocus sativus L.)
on psychological and behavioral outcomes.
J. Integr. Med. 13 (4), 231-240.

Hausenblas, H.A., Saha, D., Dubyak, P.J.,
Anton, S.D., (2013). Saffron (Crocus
sativus L.) and major depressive disorder: a
meta-analysis of randomized clinical trials.
J. Integr. Med. 11 (6), 377-383.

Hosseinzadeh, H., Khosravan, V., (2002).
Anticonvulsant  effects aqueous and
ethanolic extracts of Crocus sativus L.
stigmas in mice. Arch. Irn. Med. 5 (1), 44-
47.

Hosseinzadeh, H., Younesi, H. M. (2002).

Antinociceptive and  anti-inflammatory
effects of Crocus sativus L. stigma and
petal extracts in mice. BMC

pharmacology, 2(1), 7.

Institute of Standards and Industrial Research
of Iran, Tar additive color (test method):
ISIRI no 259-2, first revision, Karaj:
ISIRI: 1988.

Johnson, R. (2014). Food fraud and
economically motivated adulteration of
food and food ingredients, Congressional
Research Service, 7-5700.

Kobylewski, S., Jacobson, M. F. (2010). Food
dyes: A rainbow of risks. Center for Science
in the Public Interest.

Kucharska, M., Grabka, J. (2010). A review of
chromatographic methods for determination
of synthetic food dyes. Talanta, 80(3),
1045-1051.

Li, C. Y., Lee, E. J.,, Wu, T. S. (2004).
Antityrosinase Principles and Constituents
of the Petals of Crocus s ativus. Journal of
natural products, 67(3), 437-440.



Mahmoudi et al./Carpathian Journal of Food Science and Technology, 2020, 12(2), 140-145

Maggi, L., Carmona, M., del Campo, C. P.,
Kanakis, C. D., Anastasaki, E., Tarantilis,
P. A., Alonso, G. L. (2009). Worldwide
market screening of saffron volatile
composition. Journal of the Science of
Food and Agriculture, 89(11), 1950-1954.

Nenadis, N., Tsimidou, M. Z. (2016).
Perspective of vibrational spectroscopy
analytical methods in on-field/official
control of olives and virgin olive oil.
European Journal of Lipid Science and
Technology.

Nunes, K. M., Andrade, M. V. O., Santos
Filho, A. M., Lasmar, M. C., Sena, M. M.
(2016). Detection and characterisation of
frauds in bovine meat in natura by non-
meat ingredient additions using data fusion
of chemical parameters and ATR-FTIR
spectroscopy. Food chemistry, 205, 14-22.

Pintado, C., de Miguel, A., Acevedo, O., Nozal,
L., Novella, J. L., Rotger, R. (2011).
Bactericidal effect of saffron (Crocus
sativus L.) on Salmonella enterica during
storage. Food Control, 22(3), 638-642.

Qiao, G., Guo, T., Klein, K. K. (2012).
Melamine and other food safety and health
scares in China: comparing households with
and without young children. Food
Control, 26(2), 378-386.

Rios, J. L., Recio, M. C., Giner, R. M., Manez,
S. (1996). An update review of saffron and
its active constituents. Phytotherapy
Research, 10(3), 189-193.

Sanchez-Vioque, R., Rodriguez-Conde, M. F.,
Reina-Urena, J. V., Escolano-Tercero, M.
A., Herraiz-Penalver, D., Santana-M¢éridas,
0. (2012). In vitro antioxidant and metal
chelating properties of corm, tepal and leaf
from saffron (Crocus sativus L.). Industrial
Crops and Products, 39, 149-153.

Schmidt, M., Betti, G., Hensel, A., (2007).
Saffron in phytotherapy: pharmacology and
clinical uses. Wien. Med. Wochenschr. 157
(13-14), 315-319.

Serrano-Diaz, J., Sadnchez, A. M., Maggi, L.,
Martinez-Tomé, M., Garcia-Diz, L.,
Murcia, M. A., Alonso, G. L. (2012).
Increasing the applications of Crocus

145

natural

food

sativus flowers as
antioxidants. Journal of
science, 77(11), C1162-C1168.

Spink, J., Moyer, D. C., Park, H., Wu, Y.,
Fersht, V., Shao, B., Edelev, D. (2015).
Introducing  Food  Fraud including
translation and interpretation to Russian,
Korean, and Chinese languages. Food
chemistry, 189, 102-107.

Tahkipad, S., Maijala, R., Korkeala, H., Nevas,
M. (2015). Patterns of food frauds and
adulterations reported in the EU rapid alert
system for food and feed and in
Finland. Food Control, 47, 175-184.

Wilson, B. (2008). Swindled: the dark history
of food fraud, from poisoned candy to
counterfeit coffee. Princeton University
Press.

Zhang, W., Xue, J. (2016). Economically
motivated food fraud and adulteration in
China: An analysis based on 1553 media
reports. Food Control, 67, 192-198.

Zheng, C. J., Li, L., Ma, W. H., Han, T., Qin,
L. P. (2011). Chemical constituents and
bioactivities of the liposoluble fraction from

different medicinal parts of Crocus
sativus. Pharmaceutical biology, 49(7),
756-763.





