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SUMMARY

A total of 526 non-marijuana plant samples representing 427 different plant
species were subjected to the RIM test (Rutgers Identification for Marijuana test).
Although a few samples gave Fast Blue B reactive spots when examined by thin-layer
chromatography, the spots could easily be distinguished from the marijuana can-
nabinoid spots. No plants were found to exhibit false positive results and hence the
method is considered to be relatively specific for marijuana.

INTRODUCTION

In 1973 the RIM test (Rutgers Identification for Marijuana test) was introduced
as a simple and reliable method for detecting and identifying marijuana in suspect
materials. The test combines histochemical and thin-layer chromatographic (TLC)
components and a sample giving positive results in both these aspects is considered to
contain marijuanal. Briefly described, this test involves first mixing a few milligrams
of crushed plant material with a minimum amount of chloral hydrate clearing solu-
tion, followed by brief heating of the resulting mixture (wet mount). This step, con-
veniently performed on a glass microscope slide, aids in the subsequent microscopic
study step and also serves to exiract into the clearing solution a group of unique
phenolic constituents (heretofore found only in marijuana) known as cannabinoids.

. Next an aliquot of the clearing solution extract is removed from the wet mount and
subjected to silica gel thin-layer co-chromatography with an authentic marijuana
extract similarly prepared. Subsequent spraying of the developed chromatogram with
Fast Blue B salt spray reagent (o-dianisidine diazotate) reveals any cannabinoids as
pink to purple spots due to the known para coupling reaction of Fast Blue B salt
with phenols?. The wet mount is then treated with a Fast Blue B salt chromogenic re-
agent and normally, in the case of a marijuana-containing sample, the wet mouat is
observed macroscopically to acquire rapidly characteristic red to purple colors. Sub-
sequently, microscopic examination of the wet mount is performed to note the
presence of certain histological elements that are considered to be diagnostic for C.
sative (marijuana). Moreover, if marijuana is present, microscopy will reveal that
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certain cannabinoid-rich plant tissues, particularly the glandular hairs, will be stained
red-purple. ’

To study the specificity of the Fast Blue B reaction, de Faubert Maunder
treated the dried petroleum ether extracts prepared from more than 200 botanicals
with a Fast Blue B reagent. It was found that nutmeg and mace gave strong positive
tests while henna and agrimony showed less intense positive tests®*. As a result,
petroleum ether extracts of nutmeg and mace were compared with marijuana extracts
by means of TLC. The presence of several Fast Biue B reactive spots in the nutmeg
and mace exiracts was noted but these spots could be easily distinguished from the
cannabinoid spots on the chromatograms®.

The present study was prompted because it was considered important, for fo-
remsic reasons, to determine and document subsequently in the scientific literature
those non-cannabis plants which might give false positive resulis as well as those plants
which give negative results under the conditions of the RIM test procedure. Hence,
to determine the specificity of the RIM test, a total of more than 5C0 different plant
samples were subjected to the RIM test protocol and these results are now reported.

EXPERIMENTAL

Piant materials
Plants were randomly collected locally, dried at room temperature and ground

to a coarse powder. Voucher specimens representing each collection are deposited in
the herbarium of the College of Pharmacy, Rutgers University. These plants are
designated by numbers prefixed by CNJ- (viz., centrali New Jersey). The remaining
plant samples tested were obtained commercially and these are designated by numbers
zlone. Authentic marijuana plant material was obtained from the Center for Studies
on Narcotic Addiction and Drug Abuse, National Instituie of Mental Health, Rockville,
Md. The botanical nomenclature employed throughout this paper follows Fernald®
for the CNJ-numbered samples and Uphof? for the commercial plant products.

Cannabinoid mixture for thin-layer chiromatography

Cannabidiol, cannabinol and A% tetrahydrocannabinol were obtained from the
Naztional Institute of Mental Health. A mixture of these substances in chloral hydrate
clearing solution (chloral hydrate (75 g), propyiene glycol or glycerin (10 ml) and
distilled water, sufficient guantity to make 100 ml) was prepared to furnish a final
concentration of 1 mg of each per ml of solution. Five microliters of this solution
were spotted for the TLC studies together with the plant and marijuana extracts.

RIM test conditions

Al plant samples were subjected to the RIM test procedure using the methods
and materials described previously!. To test for seasonal variations in phytoconstitu-
ents, different collections of the same plant species were tested whenever possible.
These results are shown in Table 1" Positive TLC data are shown in Figs. 1 and 2
and are further summarized in Table II.

RESULTS AND DISCUSSION

Microscopic aspects
AH plant samples studied microscopically gave negative results according to
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Fig. 1. TLC of chiloral hydrate clearing solution extracts of some plant samples. The numbers refer
to plant species listed in Tables I and II. A represents marijuana examined according to the RIM
test protocol. B represents a 5-¢l sample of a mixture of the following authentic cannabinoids:
cannabidiol, cannabinol and A°-tetrahydrocannabinol {1 mg of each per m! of chloral hydrate clearing
solution). Spots shown by lettered broken lines exhibited various colors prior to spraying: a = purple,
b = yellow, ¢ = orange, d = olive green, e = gray, { = pale pink, g = blue. These colors were un-
changed after spraying. Spots shown by solid lines gave pink to purple colors after spraying. All
samples were applied in 5-ul amounts to silica gel G plates, 0.25 mm thick; benzene was used as
the solvent running a 25-min development. Spots were visualized with Fast Blue B spray reagent.

the criteria established for the RIM test. Thus, in no case were diagnostic histological
elements noted nor were red to purple stained glandular hairs observed in any plant
sample ordinarily expected to contain glandular hairs.

One point deserves comment, namely that approximately 409, of the plant
samples [cf. Table I under Fast Blue B (inacro)] gave weak to strong red to purple
colors when their wet mounts were treated with the Fast Blue B salt chromogenic
reagent. These colors apparently result from the reaction of the Fast Blue B salt with
various chloral hydrate extractable plant phenolics (viz., not necessarily cannabinoid
phenolics). While these colors are always observed macroscopically when one is
dealing with a marijuana-containing sample, they are in themselves not axiomatic
with a positive RIM test. It must be re-emphasized that a positive microscopic test
result is based on finding the presence of diagnostic histological elements characteristic

of marijuana in the plant sampie under study.

Chromatographic aspects
In studying more than 100 different marijuana samples according to the RIM

test procedure, we have found that these samples consistently exhibit the high running
spots shown in Figs. 1 and 2. These spots give pink to purple colors with Fast Blue B
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Fig. 2. TLC of chloral hydrate clearing solution extracts of some plant samples. Spots shown by solid
lines with cross-hatching were yellow prior to spraying and gave pink to purple colors after spraying.
Spots shown by solid lines gave pink to purple colors after spraying. Other conditions were as de-
scribed in the legend of Fig. 1.

salt spray reagent and their presence on a chromatogram is considered to be
diagnostic for marijuana. Although not shown in Figs. 1 and 2, many plants were
found to exhibit Fast Blue B positive spots at or near the origins (Rr values less than
0.1). These spots are not considered to be important in terms of being confused with
marijuana spots (viz., false positives) and plants showing these low ruaning spots
were scored as giving negative TLC results (¢f. Table I). The criteria for a “positive
TLC plant” was arbitrarily designated as a pilant showing one or more visible spots
{either prior to or after spraying with Fast Blue B salt spray reagent) having Rp
value(s) greater than 0.1. Accordingly, of the 326 different piant samples tested, only
25 could be classified as ““positive TLC plants” and these could be divided into two
groups.

The first group comprising 13 plants (¢f. Fig. 1 and Table H) inciudes those
that gave colored spots prior to spraying. These spots remained unchanged after
spraying. Inspection of Fig. 1 indicates that these spots all run below the higher run-
ning characteristic marijuana spots and are easily distinguished from them. More-
over, the non-cannabis plants {extracts) shown in Fig. | were separately spiked with
marijuana extracts and re-chromatographed under similar conditions. In all cases
the high running marijuana spots were easily distinguished from the non-cannabinoid
spots.

The second group comprising 12 plants {¢f. Fig. 2 and Table II) includes those
that gave Fast Blue B positive spois after spraying. Inspection of Fig. 2 indicates that
these spots all run below the higher running characieristic marijuana spots and are
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SUMMARY OF PLANTS GIVING POSITIVE TLC RESULTS iN FIGS.1 AND 2

_ Plamt Family Botanical source " Common name
accession
" number )
6 Boraginaceae Alkanna tinctoria (L) Tausch Alkanet root
8 Liliaceae Aloe perryi Baker Socotrine aloe
9 Liliaceae Aloe ferox Mill, Cape aloe
10 Liliaceae Aloe vera L. Curagzo aloe
20 Salicaceae Popudus balsamifera Muenchh. Balm of Gilead bud
32 Juglandaceae Juglans nigra L. Black walnut bark
43 Rhamnaceae Rhamnus catharticus L. Buckthorn berry
46 Juglandaceas Juglens cinerea L. Butternut root
51 Rhamnaceae Rhamnus purshiana DC. Cascara bark
56 Rubiaceae Uncaria gambir Roxb. Pale catechu
67 Myrtaceae -Eugenia caryophyllata Thunb. Clove
68 Menispermaceae Anamirta paniculata Colebr. Fishberry
93 Euphorbiaceae Mallotus phifippensis Muell. Arg. Kamala
130 Leguminosae Glycyrrhiza glabra L. Licorice root
156 Zygophyllaceae Guaiacum officinale 1. Guaiac gum R
161 Pinaceae Pinus strobus 1. White pine bark
187 Compositae Tanacetum vulgare L. Tansy
189 Labiatae Thymus vulgaris L. Thyme
150 Labiatae Sarureja horzensis L. Summer savory
195 Polygonaceae Rheum officinale Baill. Chinese rhubarb
210 Polypodiaceae Dryopteris filix-mas (L.} Schott Male fern
235 Myristicaceae Myristica fragrans Houtt. Nutmeg
240 Labiatae Origanum vulgare L. Wild marjoram
265 Pinaceae Pinus palustris Mill. Rosin
273 Myristicaceae Mpyristica fragrans Houtt. Mace

easily distinguished from them (viz., no false positive positives). Moreover, the non-
cannabis plants {extracts) shown in Fig. 2 were separately spiked with marijuana ex-
tracts and re-chromatographed under similar conditions. In all cases the high running
marijuana spots were easily distinguished from the non-cannabinoid spots. Accord-
ingly, all plant samples studied by TLC gave negative results according to the cri-
teria established for the RIM test.

Specificity

A total of 526 non-marijuana plant samples representing 427 different plant
species were subjected to the RIM test. No plants were found to exhibit false positive
results and hence the RIM test appears to be relatively specific for marijuana.
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