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Study on a method to discriminate Cannabis sativa contained in cannabis products by DNA analysis
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In Japan, it is prohibited to export or import cannabis under the Cannabis Control Law and Customs Law without prior
authorization. The term “cannabis” used in the Cannabis Control Law is defined as Cannabis sativa L. (C. sativa) and its
products. Cannabis is typically identified based on its morphological characteristics and by chemical analysis which detects
the presence of cannabinoids. In the case of C. sativa leaf and cannabis resin, it is easy to identify them to be cannabis using
physical and chemical examinations, but it is sometimes difficult to identify products such as hash oil and cannabis cookies.
In recent years, a study was reported indicating the possibility of distinguishing C. sativa by DNA analysis methodology
using a primer designed specifically for C. sativa. In this study, we confirmed that it is possible to identify the presence of C.
sativa contained in cannabis products by analyzing the base sequence of the PCR products which was amplified using a

specific primer for C. sativa.
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Fig. 1 Schematic representation of the trnL-trnF region and the positions of primer sets used for PCR amplification
Black arrows represent universal primers and the other white arrows represent C. sativa-specific primers.
Table 1  Primer sequences used for PCR amplification CORPORATION DNA Data Bank of Japan DDBJ
name  Sequence 5’-3° reference Basic Local Alignment Search Tool BLAST
universal primer C CGAAATCGGTAGACGCTACG 4)
D GGGATAGAGGGACTTGAAC “)
F ATTTGAACTGGTGACACGAG “ 3.
rbcL Fw ATGTCACCACAAACAGAGACTAAAGC  (8)
rbcL Rv GTAAAATCAAGTCCACCRCG ®)
;f;tei;'a'slmiﬁc G GAGGGTTTCTAATTTGTTATGTT @) 211 A
cp-Can  GAGTTGGCTGCGTTAATCCG %) 10 me 100
225 mg CTAB DNeasy” Plant Mini kit kit
PCR PCR DNA Table2
BigDye® Terminator V.3.1 Cycle DNA
Sequencing Kit Applied Biosystems CTAB 1.5-7
DNA Azeo/Asgo 1.8-2.0 DNA
DNA PCR Aseo/Asgo 1.7
DNA 3500 XL
Genetic Analyzer Applied Biosystems 100 mg DNA
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Table 2 Yields and purities of DNA extracted from various cookie samples
containing C. sativa leaves under different conditions of sampling amount
using CTAB method and DNeasy® Plant Mini kit

Total DNA(mg) Axeo/Azgo
CTAB kit CTAB kit
20 mg of C. sativa leaves 9.2 1.5 1.7 1.1
10 mg of cookie sample 24 0.7 1.1 14

10 mg of cookie sample

(the C. sativa leaves content of 0.1 g/10g)
10 mg of cookie sample

(the C. sativa leaves content of 0.3 g/10g)
100 mg of cookie sample 6.2 0.9 1.6 1.3
100 mg of cookie sample

(the C. sativa leaves content of 0.1 g/10g)
100 mg of cookie sample

(the C. sativa leaves content of 0.3 g/10g)

23 1.0 1.2 1.3

3.7 2.6 1.2 1.1

8.7 22 1.5 1.2

13.5 2.1 1.6 1.3

Fig. 2 Agarose gel electrophoresis of genomic DNA extracted from 100 mg of
each cookie using CTAB method and DNeasy® Plant Mini kit
Lane 1, A-Hind IIT digested; Lane 2, C. sativa leaves; Lane 3, cookie sample
(C. sativa leaf content of 0.1 g/10 g); Lane 4, cookie sample (C. sativa leaf
content 0of 0.3 g/10 g)
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Fig. 3 Agarose gel electrophoresis of PCR products amplified using primer sets
rbcl Fw and rbcl Rv(A), C and D (B), G and F (C), and cp-Can and D (D)
Lane M, DNA size marker (100 bp ladder); Lane 1, C. sativa leaves; Lanes
2-4, 10 mg of cookie sample, cookie sample (C. sativa leaf content of 0.1
2/10 g) and cookie sample (C. sativa leaf content of 0.3 g/10 g); Lanes 5-7,
100 mg of cookie sample, cookie sample (C. sativa leaf content of 0.1 g/10
g) and cookie sample (C. sativa leaf content 0f 0.3 g/10 g)
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Fig. 4 Agarose gel electrophoresis of PCR products amplified using primer sets 1
rbcL Fw and rbcL Rv(A), and G and F (B)
Lane M, DNA size marker (100 bp ladder); Lanes 1-6, hash oil samples 1-6.
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