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Forward: 5'- GCCTAAAAGCAGCCATCAA-3'
Reverse: 5'- TGCACTCCTGTGTTGGGTTA-3'
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Table 1- General forward primer and specific reverse primers for each plant sample

sample Primer Primer sequence Product size (bp)
Pomegranate reverse ACACGGGAGGCCAACTTC 260
TGAGGTCTGATTCCGAGGAC
Saffron reverse 402
GGGCCAGACACCATGTCC
Corn reverse 212
Safflower reverse GTCCTTTACAACCACCACTA 208
. . CGAAGGGGGTCCTGGAGTC
Capsicum slices reverse 368
. AACAAAGCATGGGGCATAAG
Turmeric reverse 184

All samples Forward ITS2 ACTCTCGGCAACGGATATC __
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Fig. 1- PCR analysis , (1,2,3,4,5) fresh leaf samples of corn cultivars (260, 400, 704, Consule, corn
stigmas), (6,7,8,9,10) four different samples of pomegranate and its stigmas, (11,12,13,14,15) four

different cultivars of safflower and its stigmas, (16) saffron stigma, (17) red capsicum and (18)
turmeric .
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Fig. 2- PCR with each primer on samples: (1) size marker, (2) saffron, (3) meat, (4) turmeric, (5)
safflower, (6) corn, (7) pomegranate.
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Fig. 3- PCR reaction by mixed primers loaded on 2% agarose gel (1, size marker, 2, 3, 4, different
mixes (1%, 5% and 10% ) of fraudulents.
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Fig. 4- PCR reaction by mixed primers loaded on 20% polyacrylamide gel (1, size marker, 2,
negative control, 4 and 5: different mix (1%, 5%) of fraudulents.

&l
Choo, B.K., Moon, B.C., Yunui, J., Kim, B.B., Choi, G., Yoon, T. and Kim, H.K. 2009.
Development of SCAR Markers for the Discrimination of Three Species of Medicinal
Plants, Angelica decursiva (Peucedanum decursivum), Peucedanum praeruptorum and
Anthricus sylvestris, Based on the Internal Transcribed Spacer (ITS) Sequence and

wWWW.SID.ir


www.sid.ir

v

ol SUE (S olulid

10.

11.

12.

13.

Random Amplified Polymorphic DNA (RAPD). Biological & Pharmaceutical Bulletin
32(1): 24-30.

Chu, K., Li, C.,, and Ho, H., 2001. The first internal transcribed spacer (ITS-1) of
ribosomal DNA as a molecular marker for phylogenetic and population analyses in
crustacea. Biotechnology 3: 355-361.

Dhanya, K., and Sasikumar, B. 2010. Molecular marker based adulteration detection in
traded food and agricultural commodities of plant origin with special reference to spices.
Current Trends in Biotechnology and Pharmacy 1: 454-489.

Dnyaneshwar, W., Preeti, C., Kalpana, J. and Bhushan, P. 2006. Development and
Application of RAPD-SCAR Marker for Identification of Phyllanthus emblica LINN.
Biological & Pharmaceutical Bulletin 29: 2313-2316.

Feng, T., Liu, S., and He, X., 2009. Molecular authentication of the traditional chinese
medicinal plant Angelica sinensis based on internal transcribed spacer of nrDNA..
Electronic Journal of Biotechnology 13: issue 1-fulltext-13.

Javanmardi, N., Bagheri, A., Moshtaghi, N., Sharifi, A., and Hemati Kakhki, A. 2012.
Identification of Safflower as a fraud in commercial Saffron using RAPD/SCAR, Journal
of Cell and Molecular Research 3: 31-37.

John, P., Melny, K., Sunan, W., Massimo, F., and Marcone, B. 2010. Chemical and
biological properties of the world's most expensive spice: Saffron. Food Research
International 43: 1981-1989.

Kalpana, J., Preeti, C., Dnyaneshwar, W., and Patwardhan, B. 2004. Molecular markers
in herbal drug technology. Cutrent Science 87: 2-25.

Ma, X., Zhu, D., Li, S.; Dong, T., and Tsim, K. 2006. Authentic identification of stigma
Croci (stigma of Crocus sativus L.) from its adulterants by molecular genetic analysis.
Planta Med 2: 183-186.

Mariniello, L., Sommella, M., Sorrentino, A., Forlani, M., and Porta, R. 2002.
Identification of Prunus armeniaca cultivars by RAPD and SCAR markers.
Biotechnology Letters 24: 749-755.

Ngan, F., Shaw, P., But, P., and Wang, J. 1999. Molecular authentication of Panax
species. Phytochamistry 5: 787-91.

Saghai Maroof, M.A., Soliman, K.M., Jorgensen R.A., and Allard, R.W. 1984,
Ribosomal spacer length polymorphisms in barley: Mendelian inheritance, chromosomal
location and population dynamics. Proc. Natl. Academic Science USA. 81: 8014-8019.

Sun, Y., Liaoa, Y., Hunga, Y., Changa, J., and Sungb, J. 2010. Development of ITS
sequence based SCAR markers for discrimination of Paphiopedilum armeniacum,
Paphiopedilum micranthum, Paphiopedilum delenatii and their hybrids. Scientia
Horticulturae 127: 405—410.


www.sid.ir

YPAY Gl oV oleis ) ol oylyae 5 (5,9l 5 celyy 00 YA

Molecular detection of some plant and non-plant frauds in

commercial saffron using ITS marker
N. Moshtaghi'*, E. Hamidi’, A. Bagheri', A. Sharifi’ and A. Hemati

Kakhki*
Submitted: 13-06-2013
Accepted: 12-08-2013

Abstract

Saffron (Crocus sativus L.) is the most valuable food additive in the world which little
production and high price of it caused some adulterations such as plant and chemical material
similar to saffron. There are several methods for detecting these-fraudulent based on
morphological and chemical tests but they are not effective in some-cases. In this research a
novel molecular method based on ITS-2 marker is introduced. A common forward primer
based on 5.8s rDNA for all plant frauds such as safflower, corn stigmas; pomegranate, turmeric
and capsicum slices was designed then specific reverse primers based on ITS-2 for any frauds
have been designed for polymerase chain reaction. Related ITS-2 bands were amplified in any
adulterations in saffron. Specific primer for camel and cow meet fibers was designed based on
cytochrome b gene and could amplified the related bands. Multiplex PCR with all of these
primers could amplify all of the bands related to any adulterations. Furthermore, using 20%
polyacrylamide gel lead to good segregation of bands. This method can be used successfully
for detection of low percentage (1%) of fraudulent in saffron. So this marker can be used
efficiently for detection of these frauds in commercial saffron.

Key words: Fraud Saffron, ITS marker, Polymerase chain reaction
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