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ABSTRACT RESULTS
Our research team tested 17 samples of spices from five genera of the Sample Collection and PCR Success
Lamiaceae family from several different brands to determine the efficacy of the ® 32 sequences were sent to Genewiz. 13 out of 16 samples were able to amplify the rbcL genes, The following chart represents the alignment between M13matK primer (query) and the
rbcL and matK primers and the accuracy in the labeling of products. We examined and 5 out of 16 were successful for matK gene. matK gene of each species, in the order of basil, thyme, sage, oregano, and rosemary
these spices for possible mislabeling through DNA barcoding, which was similar to (subject):
Stoeckle et al’s herbal tea study (2011). We found that rbcL was successful in DNA Types of Spices rbel Identitication matK Identification
amplification. However, Brand A’s spice samples were problematic, two of which Brand A / - Sequences Alignments Bit Score
were ambiguous in species identification. Upon review of the literature, we found 0. basilicum Brand B - Query: M13matk3F 19-41 | CGTACAGTACTTTTGTGTTTACG 37 4 bits
that 2 products were previously mislabeled by Brand A. The matK primer used E:::: ¢ S S m'f/matChes ; Subject: Basil 1291-1269 |CGTACAGTACTTTTGTGTTTCCG (40)
bound to the Rosemary and Oregano matK genes to a greater extent than the Sage, Brand A X 25 mismatches / Query: M13matk3F 19-41 | CGTACAGTACTTTTGTGTTTACG 42 8 bits
Basil, and Thyme matK genes. This result comports with the difficulty CBOL had T. vulgaris Brand B V - Subject: Thyme 2020-1998 |CGTACAGTACTTTTGTGTTTACG (46)
with selecting matK as an identification barcode (Fazekas et al. 2012). Brand D vV - Query: M13matk3R 19-44 | CCCAGTCCATOTGGARATCTTGETTC £0.8 bits
Fresh \ N.A. Subject: Sage 62-26 CCCTGTCCATGTGGAARATCTTGATTC (66)
Brand A X, 13 mismatches /
0. vulgare Brand B v v Query: M13matK3F 1-42 | TGTAAAACGACGGCCAGTCGTACAGTACTTTTGTGTTTACGA 75.0 bits
Brand C y y Subject: Oregano130-89 | TGTARAACGACGGCCAGTCGTACAGTACTTTTGTGTTNACGA (40)
INTRODUCTION Fresh ' ) Query: M13matK3R 4-44 |GAAAC—-AGCTATGACACCCAGT-CCATC-TGGAARATCTIGGTTC | 35.6 bits
® The Lamiaceae, or the mint family, one of the most widespread plant is used R. officinalis Brand D v v Subject: Rosemary 889-843 | GAAACCNAGNTATGACACCCAGTCCCATCNNGGAANTCTNGGTTC (38)
for cooking, ornamental, and medicinal purposes. o Brand A / Key Terms:
Mislabeling products: - officinalis Brand B X, 6 mismatches — color represents that there is a gap within the sequence.
® Previous study on commercial tea products indicates that about one-third of Errz:: : N;/A' color represents the mismatches between the two sequences.
herbal teas generated DNA identifications not found on labels and found it Key Terms:
common to have mislabeled products (Stoeckle et al., 2011). Vv amplifiable and correctly identified
rbcL vs. matK primers: X amplifiable but potentially misidentified ® The matK primer we used for the DNA extraction was called the M13matK.
® The matK gene has been shown to identify more phylogenetic groups than - insufficient data i.e. short sequence, only 1 (forward or reserved) is available ® According to DNA Barcode 101, the bit score represents the quality of the alighment
the highly conserved chloroplast gene rbcL (Barthet & Hilu 2007). /ho sequence between query and subject. The higher the score is, the better the alignment.

® The matK gene region is more difficult to amplify than rbcL due to matK’s ® The Oregano matK gene has the highest score among the alignment (75.0 bits),

Only all 4 oregano and 1 rosemary matK genes were amplifiable

longer base pair and repetitive mononucleotides, which causes DNA which explains the reason why all four Oregano sequences were successfully amplified.

The basil from Brand’s A, B, and C did not show any sequence with both rbclL and matK primers.

degradation that affects the quality of the sequence reaction (Fazekas et al. ® Although Rosemary does not have a high bit score as oregano and display a relatively

2012).
® [n this project, we focused on the following:

Brand A’s sequences showed a range from 6 to 38 base pairs mismatches for both Thyme and Oregano.
great amount of mismatches, its nucleotides’ alignment length is longer than

Basil and Sage did not show any sequences for Brand A using both primers.

BLASTN’s Statistics Result
® The higher the bit score represents the higher correlation between the two sequences’ alignment.

most samples’ alignment lengths and results in the positive outcome of matK gene

1. The potential mislabeling of the samples of dried spices; amplification.

2. The efficacy of rbcL and matK primers in DNA amplification and e The lower number of mismatches means the better hit it is.

identification. e |If the bit score is relatively low and the number of mismatches is high, then more investigation should be

conducted to identify the sample.

SPECIES USED IN THE RESEARCH STUDY
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DISCUSSION

After analyzing our results, we make a tentative finding regarding the accuracy of product labels as well as
the efficacy of the rbclL and matK primers.

We found that the rbcL primer was more successful at amplifying our samples than matK.

Rosmarinus officinalis Origanum vulgare Thymus vulgaris Ocimum basilicum  Salvia officinalis
(Rosemary) (Oregano) (Thyme) (Basil) (Sage)

The DNA genome of each of the five species was compared and aligned with either forward or reversed

MATERIALS AND METHODS

We gathered 17 samples, in both fresh and dry forms, from several different After some research, we also found that brand A has a history of mislabeling their products.

Suggestions for Further Research

grocery stores in Queens, New York.
We extracted DNA using both the UBRP protocol and the Qiagen DNeasy
Plant Mini Kit, and performed a polymerase chain reaction (PCR) to amplify

rbcL and matK genes.
After performing the gel electrophoresis, we sent out the DNA samples that
successfully displayed visibility through the UV transilluminator to Genewiz
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