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Abstract: Cannabis is one of the most common drugs of abuse worldwide. The major cannabinoids in cannabis plants are
relatively unstable and their contents may vary in different storage conditions. The aim of the present study was to investi-
gate the effects of light and temperature on the stability of cannabinoids in Cannabis plants. The levels of A9-tetrahydro-
cannabinol (A9-THC), cannabinol (CBN) and cannabidiol (CBD) in different chemical phenotypes cannabis powders

and methanol extracts were respectively measured for up to 20 d storage in natural light at laboratory temperature (22 +
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2)%C and in darkness at laboratory temperature (22 + 2)°C, 4 °C and —20 °C, using the method of ultra-high perform-
ance liquid chromatography (UPLC-PDA). The results showed that the changes in contents of the three cannabinoids in
different chemical phenotypes were the same. The degradation of A9-THC and CBD were pronounced and the content of
CBN was almost unchanged for the solid samples exposed to light at (22 + 2)°C. The contents of A9-THC, CBN and
CBD in methanol extracts exposed to light at (22 = 2)°C were significantly decreased. Cannabis plants and Cannabis ex-
tracts can be stored in darkness at laboratory temperature (22 + 2)°C, 4 C and —20 °C. The degradation of the main
psychoactive component A9-THC in Cannabis satisfied the rule of first-order reaction kinetics, and the above-mentioned
regular pattern was used to study the change of the contents of A9-THC in different storage conditions. It is concluded
that light is an important factor affecting the degradation of A9-THC. Cannabis powders or extracts are reasonably stable
if stored in the dark at room temperature. It is better to guide the collection, transportation, preservation and identifica-

tion of Cannabis materials in judicial practice in a short period of time.

Key words: Cannabis, A9-tetrahydrocannabinol (A9-THC) , cannabinol (CBN), cannabidiol (CBD), stability, deg-

radation kinetics
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Bl 1 RIRB A SR A9-THC RYREAR NGRS AT=h#, [0]=%fk, [1]=5H1k.
Fig. 1 Biosynthetic pathway for the production of cannabinoids and main breakdown products of
A9-THC  AT=heating, [ O] =oxidation, [ 1] =isomerization.
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i, DARE SR BRI S 1 531 .
1.3 HABER X MEGERE

TETRAE K3 R B EE E PRI FE v | e 498 R JRR Iy
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Table 1 Initial contents of major cannabinoids and the chemical phenotypes of Cannabis
. o '
i, e . o CBN)/CBD Phenotype
C1 1.19 2.94 0.27 15.30 4.41 I
C2 0.49 0.01 0.44 1.14 1.11 I
C3 0.70 0.01 0.48 1.48 1.46 I
C4 0.62 0.10 0.03 24 20.67 I
C5 0.29 2.86 3.84 0.82 0.08 I
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Fig. 2 UPLC chromatograms of Cannabis powders (A) and methanol extracts (B)

CBD. Cannabidiol; CBN. Cannabinol; THC. A9-tetrahydrocannabinol.
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Fig. 3 Time variation of cannabinoid contents in drug-type cannabis plants (region C1)

A-C. Cannabis powders; D-F. Cannabis extract.
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Fig. 4 Time variation of cannabinoid contents in intermediate-type cannabis plants (region C2)

A-C. Cannabis powders; D-F. Cannabis extract.
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(region C5)
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LRAERIR C5 LA E R K R B A7 it B, A9-THC
CBD % 76 = OB IR T 3 W 2 AR ( A9-THC M
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A-C. Cannabis powders; D-F. Cannabis extract.
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I/ | 3 B = o KRR 193 2I A HY B W v A X AN FR
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ZOERERNEE B9 , A9-THC 1 CBD ) F& fift 52 17
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FEEROCIR FREAR T CBD % & i % i A7 B
(] Ay 388 T T RAR , 5 EL7E R BB BOROE =X I R i B
R R, CBD W BEAE—2E 55 F N (7 CBD-¥1 1k
AR ) 38 34k s 2B B A9-THC, 7] X HiAe
T IIE] Y 7 A8 A 24T % B (Smith et al, 1977
Jenkins et al, 1973; Fairbairn et al, 1976) , SCRik#i
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£ 2 AI-THC BB HhFSH

Table 2 Kinetic parameters of A9-THC degradation calculated from a first order kinetic

%47 5514 Storage conditions

FEiR (22 = 2)ChE
In light at (22 + 2)C

FHiR (22 + 2)CHEHE
In dark at (22 = 2)C

4 CHE
In dark at 4 °C

-20 CiH
In dark at —20 C

FEA
Sample R . R . K . R .
REDEE gy IR gy R gy REEE gy
i K i R i
Half-life Half-life Half-life Half-life
Rate constant Rate constant Rate constant Rate constant
k l1/2 k l1/2 k tl/2 k l1/2
(@) (D (@) W (@ ) (" @
C1 Powder 0.081 8.56 0.013 53.32 0.013 53.32 0.004 173.29
W Extract 0.065 10.66 0.003 231.05 0.002 346.57 0.002 346.57
Cc2 [# Powder 0.069 10.05 0.002 346.57 0.001 693.15 0.001 693.15
W Extract 0.133 5.21 0.001 693.15 0.001 693.15 0.001 693.15
C3 [# Powder 0.11 6.30 0.001 693.15 0.001 693.15 0.001 693.15
W Extract 0.195 3.55 0.001 693.15 0.001 693.15 0.001 693.15
C4 Powder 0.074 9.37 0.013 53.32 0.007 99.02 0.005 138.63
W Extract 0.178 3.89 0.011 63.01 0.008 86.64 0.005 138.63
C5 [& Powder 0.041 16.90 0.011 63.01 0.011 63.01 0.01 69.31
W Extract 0.047 14.75 0.005 138.63 0.005 138.63 0.002 346.57

BRI KWIEAERT AO-THC R4 2550 CBN %
I, A9-THC B AN 258 425 i CBN, /]
REAELE LA R AR R A2 (fh 2Rt ) o
2.3 A9-THC HIP&fRzh =5 #h

fdi FH—24 80 J124 855 A9-THC F&fi i) 5h 12
SR BIATEATRIGE A7 S5 F T BT A (k) Flf 3
Wi(t,,) (OGS, 2011; 2255, 2010; £ 55555,
2011; VEARESE, 2011), AR 2 ATLIAE ), &R WO
MRS , SEUEIRTAEZEIR (22 £ 2)C K
4 °C =20 CHROE T AERERIREN, FIREIEEET
D) R R P O O SRR IR A 0 1, AR T A
AR ATE A8 A, R IE B A A7 25 (O
FRANER ) B HAERP R A A5 1F GREC AR ) TF, K
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