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The article is devoted to an important issue: the research of the modern variety YUSO -31 hemp waste for active drug content. The cannabinoids determination in the lignified stamp parts of the cannabis plant (shive) was carried out by various methods. A microscopic morphological definition of the plant facility was carried out to prove its cannabis origin. 

The results of the tetrahydrocannabinol identification were also presented due to the qualitative chemical reactions and the quantitative analysis by gas chromatography.
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Statement of the Problem. In Ukraine, the cannabis was said about as a drug after the restructuring of the USSR. Cannabis drug activity is determined by the presence of cannabinoid compounds, among which the main are: cannabidiol (corticobasal degeneration), tetrahydrocannabinol (THC) and its isomers, canabinol (KBN). The THC and its isomers are characterized by the highest toxicity. Canadian researchers identify nearly 426 components of the cannabinoids, among which – 62 are different variations of THC. They are all alike with each other and belong to the same group of natural phenols.

In this regard , the assignment of growing new hemp seed varieties,   which would not have narcotic effect, were tasked for the  Ukrainian scientist-breeders – in order to prevent the development of drug addiction.

Ukrainian non-drug varieties of hemp are registered and grown as an ordinary industrial crops in the countries of European Union, Canada, China and the Russian Federation. Indeed, according to the law of these countries, if the    tetrahydrocannabinol content in cannabis doesn’t exceed 0.2% – aren’t belong to drug crops  and they are cultivated without any restrictions. [2]

However, in Ukraine, there are unreasonable licensing terms requiring payment protection of the hemp crops by the units of the Ministry of Internal Affairs in Ukraine [1], which is not foreseen by the law of any country in the world, and the requirements for the crop residues destruction (grinding, spreading across the field), that is absolutely unacceptable for hemp, which stalks are valuable source of bast fiber material. 

On account of this, given requirements of the licensing conditions resulted an interest loss of farms growing cannabis, which therefore caused a sharp decline of sowing areas of the crop and the gradual industry decline. Out of 7.7 hectares in 1991, the hemp areas were reduced to 810 hectares in 2008. [7]

Certainly, Ukraine loses its available raw materials, which is based on the cultivation and processing of hemp – the traditional industrial crops for our country; and in the economic regard – the independence in the production of industrial and consumable commodities, made of natural fibers.

Analysis of research and publications that have begun to solve the problem. Since the 70s scientists-breeders of the Institute of Bast Crops have worked hard to ensure the level of tetrahydrocannabinol (the main drug substance of cannabis) did not exceed 0.1% in new varieties. Grown hemp was distinguished by the cannabinoids content, but there weren’t any sorts of hemp with full cannabinoids absence. Moreover, the smaller the sample contained this substance, the less economic value it represented. [5]

Approximately during the twenty years of investigation the scientists, such as W. Vyrovets, L.A Gorshkova, G. Senchenko and others created non-drug and high-yielding varieties, which were zoned for Poltava, Cherkasy and Sumy regions. Glukhiv sorts, being a drug raw materials, had no value. The presence of tetrahydrocannabinols` psychoactive component in the   plants, grown by the Institute, was in 50 times lower than the maximum prescribed by law – 0.15 % [8].

 A lot of scientific studies are devoted to the non-drug hemp grow and researching the features of   the cannabis substances accumulation in hemps. These issues were studied by many scientists from the Institute of Bast Crops such as Migal M.D., Ruhlenko V.M., Layko I.N., Shulga I. L., Mishchenko S.V. etc. [7, 8].

The aim of the investigation is the cannabinoids identification in the lignified stamp parts of hemp (shive hemp), the optimal conditions determination of quantitative analysis of the cannabinoids using the gas chromatography with mass selective detection. To achieve this aim we set the following assignments:

- to examine the main cannabinoids presence in shive hemp;

- to improve the qualitative chemical reactions of the  cannabinoids detection;

- to carry out an examination of shive hemp with the purpose to find out the drug active substances.

The research object was the product of cannabis processing wastes – shive, which is made of industrial hemps (variety YUSO-31) and belongs to PLC "AGRO-HANF" crops.

Materials and methods of the study. To identify the drug active substances we used the following methods:

- the microscopic description of the anatomical and morphological hemp characteristics;

- the qualitative chemical reactions of the cannabinoids detection with the reagent lasting blue B,   reagent K and Pauli reagent , which can indicate on the possible presence of cannabinoids;

- the quantification of the cannabinoid compounds using gas chromatography with mass selective detection .

Research results. The investigation was conducted in 2012 at the Department of Chemistry in the high educational institution in Ukraine  " Poltava University of Economics and Trade " (morphological study and qualitative chemical reactions) and in the specific types` examination laboratory at the Department of  Examination the  narcotic drugs, psychotropic substances, their analogues and precursors of the State Scientific-Research  and Expert-Criminal  center (SSREC) with the MIA of Ukraine support in Poltava Region (quantitative determination by gas chromatography).

We started the identification with a morphological study. The purpose of this morphological study was to establish plant species [6]. This type of research was performed by using a microscope. Preparations for microscopic examination were prepared from raw materials (plant tops), which were previously illuminated in alkaline solution. These pieces of the substance were heated in a test tube with lighting fluid for 1-2 minutes. Then we poured the liquid and washed the substance and left it in the water. Then the pieces of material were taken by dissection needle and transferred onto a piece of glass. After microscopic examination we concluded that this fiber is very similar to flaxseed, but unlike flax fiber, it lacks benches knee. Therefore, it can be argued that this fiber belongs to the hemp plants fiber. 

The next step was identifying qualitative chemical reaction with the cannabinoids detection. The peculiarity of these reactions is that they enable us to say only about the possible cannabinoids presence in the test object, so they must be confirmed by other physicochemical methods. Three qualitative reactions were held: with durable blue reagent B, reagent K and Pauli reagent. The results of these qualitative chemical reactions listed in Table 1 [3, 4].

To determine the component composition of the test sample we used the method of gas chromatography with mass-selective detection. The feature of this method is to obtain mass-spectra – sorting of charged particles towards their mass to charge. These mass spectra data is somehow a kind of "fingerprint" for each material and substance [4, 6]. 

Table 1

The reagent’s reaction of the research object 

	Type of reagent
	In the presence of cannabinoids the appearance:
	Observation
	Deduction

	Durable blue B
	purple-red color in the chloroform layer
	chloroform layer did not change its color
	 no cannabinoids in the research object

	 Reagent K
	violet color in the chloroform layer
	chloroform layer did not change its color 
	  no cannabinoids in the research object

	 Pauli reagent
	brawn-black color in the chloroform layer
	chloroform layer did not change its color 
	 no cannabinoids in the research object


 

For quantitative analysis we took accurate sample of the average sample weight of 0.5 g of shive hemp, which was then extracted with 5 ml of ethyl acetate containing 0.5 mg/ml n-dokozan in the conditions of the room temperature during 30 min. (shaking retort). The resulting solution was filtered, transferred to vial and analyzed due to chromatography-mass- spectrometer under the following conditions:

 - an appliance – GC / MC Agilent Technologies 6890/5975 N;

- capillary column – HP 19091S- 433 (HP-5MS), length – 30 m, diameter – 0.32 mm, phase – 0.25 microns;

- the introduction of the sample -  injector 7683 , Split 20:1;

- carrier gas - helium, constant flow – 1.5 ml/min.;

- the evaporator temperature – T = 250 °C ;

- oven – Tbeg. = 100 ° C, hold 2 min., heating – 15 °C/min, Tend = 280 °C, hold 11 min.;

- detector – mass-selective, interface temperature T = 280 °C, ionization – electron impact, ionization energy – 70eV, ion source temperature T = 230 °C, quadrupole temperature T = 150 °C;

- sample – 1 mcl.

Due to the chromatographic analysis we found a tetrahydrocannabinol in the test object (the hemp tops).

The calculation of tetrahydrocannabinol percentage content was performed by external standard method using the following formula:
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where

X – percentage presence of tetrahydrocannabinol;

C THC – calculated concentration of THC in solution, mg/ml;

Vs – solvent volume, ml;

M – sample mass of the research object, mg.

The Chemstation program data showed that the average percentage of tetrahydrocannabinol in the tested shive cannabis is 0.002% wt.
The result indicates the minimum content of tetrahydrocannabinol and shive inability to use hemp as a narcotic drug. This, in our opinion, it is a strong argument for using shive as a valuable raw materials in the best fiber industry with the purpose to provide waste-free production.

Conclusions:

1. The identification of an active drug substances in shive hemp was held due to the qualitative chemical reactions and gas chromatography with mass- selective detection.

2. Morphological studies showed that the sample belongs to the plant of the cannabis species.

3. The qualitative chemical reactions with the reagent durable blue B, reagent K and Pauly reagent indicated a possible lack of cannabinoids.

4. Making use of the gas chromatography with mass-selective detection we found tetrahydrocannabinol presence in the test object: 0.002 %.
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