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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 B
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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.
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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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