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Abstract

Introduction and Objective: The root of cannabis (Cannabis sativa L. in the family Cannabaceae) has been
used for therapeutic purposes. Friedelin is an active ingredient present in cannabis roots and possesses antioxidant,
anti-inflammatory and pain relief properties. The medicinal plant is widely used in traditional medicine and health
products. The objective of this study was to produce cannabis roots using root culture and for the production of
active compounds.

Methods: Cannabis seeds were sterilized and cultured on Murashige and Skoog (MS) solid medium until
the seedling had cotyledons, true leaves and roots. The explants were then cultured on six different solid medium
formulas to find a suitable medium for root formation. The roots obtained from the solid medium culture were then
transferred to the liquid medium; and the dried roots were analyzed for friedelin contents using gas chromatrograph-
frame ionization (GC-FID).

Results: The most suitable solid medium for root formation was 1.25 X MS which contained plant growth
regulators 6-benzylaminopurine and 1-naphthaleneacetic acid at the concentrations of 0.50 and 1.00 mg/L, re-
spectively. After 15 days of culture in liquid medium, the weights of roots obtained from cotyledons, true leaves
and roots were (mean = SD) 0.35 £ 0.36, 0.41 +0.15 and 0.40 =+ 0.14 grams with no significant differences at the
95% confidence level, and the amounts of friedelin obtained were 86.2 + 0.8, 97.1 £ 1.7 and 57.5 + 1.3 mg/kg,
respectively.

Discussion: Root culture of cannabis using the plant tissue culture method quickly increased the production
of cannabis roots in a shorter period of time than natural cultivation.

Conclusion and Recommendation: The developed process and medium formula are suitable for root

culture of Cannabis sativa L. for the production of active compounds

Key words: cannabis, plant tissue culture, root culture
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Figure 1 Characteristics of cannabis seedlings ob-

tained from cannabis seed culture
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Table 1 Shows the root formation of cannabis cultured from cotyledon leave and root in 6 solid medium

Hormones (mg/L) Root size % Root formation
Formula BAP NAA Cotyledon Leave Root Cotyledon Leave Root
1 0.50 1.00 +++ +++ ++ 90 90 75
2 0.50 2.00 + + + 85 75 60
3 1.00 1.00 + + + 65 55 70
4 1.00 2.00 + + + 60 45 65
5 1.50 1.00 + + + 50 45 45
6 1.50 2.00 + - + 45 0 40

—No root, + Short or thin, ++ Longer or thicker, +++ Longest or thickest

Cotyledon Leave Root

F1

F2

F3

F4

F5

Fo6

Figure 2 Characteristics of cannabis roots obtained by cotyledons, leaves and roots
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(B) ©

Figure 3 Cannabis roots from cotyledons (A), leaves (B) and roots (C) cultured in liquid medium at 15 days
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Figure 4 Total ion current (TIC) chromatogram of Ethyl acetate extract of C. sativa roots Peaks: 1 (campesterol),
2 (stigmasterol), 3 (B-sitosterol), 4 (friedelanol) and 5 (friedelin)

Table 2 Area under the peak of campesterol, stigmasterol, p-sitosterol, friedelanol and friedelin of ethyl acetate

extract of C. sativa roots by GC-FID

Sample Vial

Retention time (minutes)/Area peak/% of total peak area

campesterol stigmasterol

C. Sativa roots 1 20.057/15408/3.92

20.712/53928/13.73

[p-sitosterol friedelanol friedelin

22.309/61632/15.69 27.384/123264/31.37 27.707/138672/35.29
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