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Cannabis plants show a high A°-tetrahydrocannabinol content and are used as a psychoactive drug. Therefore the
cultivation of hemp and its possession are prohibited by law in Japan. Meanwhile, Cannabis seeds have been used as a
component of shichimi-togarashi (a Japanese spice) , bird feed, or a crude drug (mashinin) . To exclude the possibility
of germination, it is officially noticed that hemp seeds must be killed. However, the number of violators has increased in
recent years. To judge the ability of seed germination, a germination test is performed. However, the test requires several
days and thus has not been used for on-site inspection. In this study, we developed a rapid detection method to deter-
mine the ability of Cannabis seeds to germinate using 2,3,5-triphenyl-2H-tetrazolium chloride (TTC). The principle of
the assay is as follows. The endogenous respiratory enzymes in hemp seeds convert added colorless TTC into red 1,3,5-
triphenylformazan. Consequently, a living embryo is stained red, while red does not appear in the dead seeds. The reac-
tion was active over a pH range of 8.0-9.0, and the optimum activity was found from 40 to 50°C. Under the optimum
conditions, we were able to determine the ability of seeds to germinate based on the presence of color within 20 min.
Since this method is rapid and simple, it is applicable to on-site inspections. In addition, it could be used as an alternative
technique to the germination test, because erroneous decisions is cannot occur under the assay principle.
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2H-tetrazolium bromide (IMTT), 3,3’-[3,3"-dimetox-
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RELTHNEBTEHZEZRBTHETS2HDT
HoD. TOER, AFT Ok (54%) KUOHAHA
(180 Ki) 1IZHBWNT 100%READHMMEHEI N
2. INSOEBIIHEICRAEHETESLHDT
HO, <) © E<) FOREBOEBIIALN
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Fig. 1. Proposal Reaction Scheme of TTC to TPF
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Endogenous respiratory enzymes ©/H\

1,3,5-Triphenylformazan
(TPF)

TTC is a colorless material and TPF is red. This reaction is caused by the endogenous respiration enzymes in embryo cells.
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Fig. 2. Hemp Seed “‘Strain Mexico’’ by Use of TTC Method
after 60 min at Room Temperature
The crushed seeds were directly entered into the TTC solution. The
black bar shows a 1 cm scale. Right upper photo: an embryo sectioned from
seed coat.
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Fig. 3 Effect of Temperature on TTC Activity Using Hemp
Seeds
The incubations were carried out under standard conditions. The data
are the mean averages from six independent experiments +S.D. Absorbance
(480 nm) of 1 ml extract from an embryo (Ave. weight at 0.02 g) . @: strain
Mexico, M: cv. Tochigi-shiro, A: bird feed.
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Fig. 4. Formation of TPF from TTC as a Function of Time

The incubations were carried out under standard conditions. The data
are the mean averages from six independent experiments +=S.D. Absorbance
(480 nm) of 1 ml extract from an embryo (Ave. weight at 0.035g). @: cv.
Tochigi-shiro (45°C), M: cv. Tochigi-shiro (25°C), A: cv. Tochigi-shiro (4
°C), 4: bird feed (45°C).

Mexico Bird feed
Tochigi-shiro

Fig. 6. The Visual Judgment of the Ability of Hemp Seeds
Germination
The incubations were carried out below; 45°C, pH 9.0, 20 min.
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Fig. 5. Effect of pH on TPF Formation Using cv. Tochigi-
shiro

The reaction mixture was incubated for 10 min and contained in a total
volume 500 ul: An embryo was sectioned from a seed, 250 ul 0.2% TTC solu-
tion, 250 ul 0.2m each buffer. The data are the mean averages from six in-
dependent experiments +S.D. Absorbance (480 nm) of 1 ml extract from an
embryo (Ave. weight at 0.035 g). @: Acetate buffer (3-5), M: Phosphate
buffer (6,7), A: Tris-HCI buffer (8, 9), X: Glycine-NaOH buffer (10, 11),
— Bird feed.
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TTC % W= ARiE1X, 1RIE 45°C, pH 9.0, 20 4
DRI BWTHREN DHEIZ, T DFHIFREN %
BEITDHIEMNAETHD EEZ 5N (Fig. 6).
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