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Note 

Preservation of cannabis thin-layer chromatograms 

[t is frequently necessary to preserve ~xnnztbis thin-lsyer chromato~rams for 

forensic or reference purposes. A major problem is preservation of the developed 
colours in their ori$nal bright condition_ It was noted during routine screening of 
cannsbinoid contents’ that two-dimensional chromatograms frequently &\-eloped 

brighter and more stable colours, but the eflkct was not reproducible. These obscr- 
vations have been re-esamined and three major fktors have now been identilied: 
other laboratories may establish their own parameters if a dilkrent chroriitttographic 
system is preferred. The three fitctors are chromogen basicity, residual solvent. and 
chromogen dyestuff-_ 

MATERIALS AND METHODS 

Coirilitio f a- 

The chrc~matogrrtphic conditions a-c csscntially as previously described’-2 
and confirmed by &I?_ 

An\- convenient :-lass vessel with a lid to exclude draughts can serve its :t tttnk;. 
X0- and 400-ml‘beakers with Petri dish lids are most practical for 5 :.. 5 and 5 :- IO 
cm sheets. respectively_ 

The sorbent used is Eastman “Chromagram 6061” (silica gel on polyester 
sheets without fluorescent indicator)_ Toluene or sylenc can be used as the mobile 
phase_ Keep in dark glass bottles and repkce or redistil if it pronounced yellow back- 
ground is produced on the chromatogam. Diethylamine is used as mordantjbleach 
rca~ent. Some improvement in colour intensity may be noted by adding up to S:?(, 
morpholine- As chromogen O-5 g Fast Blue BB salt dissolved in 50 ml water is used, 
diluted to 100 ml with methanol_ These concentations r?re not critical and the pre- 
pared reagent is stable for several hours. Stability nitty be further improved by the 
addition of one drop of 2 N hydrochloric acid’_ 
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Spot sample solutions in multiples of 0.25 {cl to O-5 ~‘1 with 3 masimum spot 
diameter of 1 mm_ 

Develop the chromatogram to the desired degree of resolution using ;t solvent 
run of 4 cm for routine screening and up to 9 CID for higher resolution. Remove the 
chromatogram from t!le tank and allow to dry naturally, e.g., at the back of a limx 

cupboard. Fill two separate spray guns with mordant,&!each and chromogen. Spray 
the chromatogram with diethylamine as soon as excess clxomtltographic mobile 
phase has evaporated (as observed by the disappearance of absorbent translucencef. 
Do not overspray with diethylamine. nor ho!d the spraygun too close, to avoid 
excessive solvent evaporation. Immediately. spray the chromatogram with chromogen 
usins a spray intensity that will dampen but not soak the ~hcet. In routine practice 
this procedure will usually produce cl~romatogrt~tns tltttt arc stable indefinitely. 
Where minor components must be seen with clarity, or it is known that the chromato- 
grams must be stored indefinitely, it is advisable to continue spraying with chromogen 
to ;t point where the sheet is only just soaked. This is observed as spots of translucence. 
Then bleach out the yellow background colour by resprtiyin, cv with dicthvlaminc, and 
allow the cltromatogrttm LO dry naturally in air. The observed colours are penenliy 

\vetik arid insipid in tone at this stage md require up to an hour to develop their full 
bri#tness_ Allow the chromatogrttm to dry in dill-use drlylig!it. or in the dark, and 
store in the dark. 

A more rapid colour dc~.dop~nc~x may be obtained by carrying the chromato- 
pram throyh IWO or three further cycles ol~chromogen spray followed by bleaching. 
It is essential throughout to avoid over-wetting to prevent spot difl’usiar:. It is ttlso 

important to ensure that drying ocwrs \vith residual base (amine) present. Even in 
rtlktllinc conditions it will be noted that initial colour development is considerably 
slolver than with Fast Blue B, although the final colour is more intense_ The rcag-ent is 
ultimately capable of detectin, cr samples too \vctlk LO respond LO Fast Blue B. 

On ;I routine basis, it may be fixmd more convenient to transtir developed 
chromatograms Iiom the developin, 0 chromatotank to ;I furLher tank containing a 
trough of diethylaminc. This will allow, without excessive attention. toluene to eV;tp- 
orate from rhe sheets whilst absorbing diethv!aminc. After 10 LO 20 min renwwc the 
chromatogam from the second tank and sprat ~iirh chromogen zs before. In either 
case, the chromatograms will keep in ;I 2-&t-‘ condition indetinitely. 

KESULTS AND DISCUSSION 

A number of published methods, derived liom the Ivot-k of Korte and Sieperj, 
recommend the addition of sodium hvdroxide to the aqueous solution of ;lzo dye LO 

obtain rapid colour development. lt has been found ditiicult to avoid escessive wetting, 
with consequent spar diffusion. More control was achieved in neutral solutions by the 
addition 01-a high proportion of methann12. !-tov;ever. direct :iddition of ;I base to the 
methanolic solution induced selt~coupling. essentinlly complete in :t minute, and ren- 
dered the reagent inoperative_ Consequently. it is necessary to add a base separately. 

A base is automatically added with the reversed-phase system of Korte and 
SicpeP and Beckstead and Frenc!P, 01 in aikaline svstenis such ;:s that of Arlimaki 
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et crf_‘. GrliP combined both approaches by pretreatin, cx his plates with an amine 
such as diethylamine or dipropylamine. It has been shown that such base-containing 
systems are unsatisfactory for precise identification of the major cannabinoids because 
of spot ouerlapr_ This observation led to the conclusion that the base should be applied 
after the sotvent run and before the chromogen spray_ Any organic base will suffice 
as the mordanting agent. Diethylamine is preferred since it is available in quamity 
at low cost, and its low boiling point will allow it to be sprayed as a liquid and to dif- 
fuse as a vapour through the thin-layer chromatographic support_ In use it is less 
objectionable than the majority of amines. More intense colours are observed if a 
proportion of a strong base, such as morpholine, is added. 

The time allowed for solvent evaporation from thechromtlto~-ram is very im- 
portant_ If the absorbent is thoroughly dried, poorer colours are observed. Colour 
development is best carried out before complete solvent evaporation from an essential- 
ly non-aqueous medium. it is presumed that the residual solvent molecules remain 
bound to the active sites on the support and allow a more eflective competition be- 
tween dye-cannabinoid complex and water molecules on the hydrophilic silica gel. In 
predominantly aqueous conditions. the dye complex may be precipitated from so- 
lution, rather than adsorbed. and thereby account for the observed co!our dilfcrences. 

Toluene or sylene are preferred mobile phases and have adequately low 
volatility and high hydrophobic properties for intense colour development_ The best 
colour permanence was found when the chromogen spray was applied after evapo- 
ration of surplus solvent, but before total volatilisation. This was observed to be the 
period after the support loses its translucent appearance, and before the wave of 
secondarv drving -seen as a white line- progresses appreciable down the chromato- _ _ 
z_ram_ At an ambient temperature 01-20~‘. without forced airdryin,, -0 this working period 
was found to be up to 5 min on “Chrc;mti~r3m“ sheets, which is ample in practice. 

Fast Blue B salt is widely used as a chromogen It develops colours ofadcquatc 
intensity for most purposes, although batches can vary considerably_ Nevertheless, 
the safety of this dyestuff is still sometimes questioned -essentially because of the 
risk of the diazonium salt containing residual, unreacted. potentially carcinogenic, 
free amine. Fast Blue RR is already used as an alternativef’+s but has much lower 
sensitivity and response speeds than Fast Blue B. 

A number of other alternative dyestuffs were screened for use in a tield test 
reagent and many of these are suitable as cxlnabinoid chromogens_ Fast Blue BB 
was found to be superior to Fast Blue B9 both in sensitivity and improved vividness, 
although slower in response speed. Thornton and Nakamura’” also investigated alter- 
native dyes and selected Fast Blue BB (2B) as their preferred chromogen_ They found 
that Fast Blues B and BB gave identical colours, and response speeds_ The apparent 
inconsistency in the two results has been identified as diffirences between manu- 
f&xurer‘s batches, and in the method of chromogen application. 

Thus, Thornton and NakamurzLo concluded that Fast Blue BB is less photo- 
sensitive than Fast Btue B because plates sprayed with the latter turned deep yellow 
and then light brown upon exposure to sunlight_ It was found in this laboratory that 
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both dyes were approximately equally photosensitive and that supplies of Fast Blue 
B available in Great Britain did not exhibit this darkenir.g except when applied in 
escess, or to thoroughly dried plates. Also, one batch of Fast Blue BB that \xas mx- 
gin-ally more sensitive than another batch from the sane supplier still exhibited this 
darkening phenomenon to a more marked degree than Fast Blue B when applied in 
e.ycess. AI1 dyes when applied in escess will develop, Lo some extent, an initial yellow 
background, before photodarkenins. 

For long-term storage of chromatogams the yellow btwkground must be 
“bleached”_ This is achieved by over-sprayin, 0 with extra base which incidentally 
improved the response speed. It also improves dye mordantin% LO the acidic sites on 
the silica gel to yield more vivid colours. It has been found that a single addition of the 
base only at this later stage is less etficient as a bleaching~mordanting agent than ad- 
dition prior to the cliromozen: the colours are less vivid. 

WhiIstl with the recommended procedure. Fast Blue BB initially yielded com- 
parable colour intensity and speeds to Fast Blue B. the colour intensity improved 
considerably during the nest hour or so_ Drying preferably should be natural and in 

the dark. The ultimate sensitivity and colour clarity was significantly better than with 
Fast Blue B. Provided the chromatogram was stored away from acidic vapo~m, and 
in the dark, it will keep in its initial “bright” condition indelinitcl~ I lonpterm storage 
trials were considered complete after 5 years. 
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