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Abstract

This study examined the effects of varying alcohol concentrations—60%, 70%, 80%, 90%, and 95%—as well as
extraction times—3, 7, and 30 days. High-performance liquid chromatography was used in a quantitative
analysis in order to determine THC concentrations in the extracts. In Thailand, the law stipulates that THC
concentrations in cannabis extracts used in the food, cosmetics, and herbal medicine industries, as well as in
industries, must not exceed 0.2%. The analysis results showed that THC concentrations obtained via extraction
for three and seven days with the majority of alcohol concentrations used in this study did not excess 0.2%.
THC content of 0.2419 %w/w and CBD concentration of 0.0037 percent w/w were obtained via extraction
using 95% alcohol, exceeding the 0.2% threshold. The THC and CBD concentrations from 30-day extraction
were 0.2606, 0.2500, 0.2020, 0.2152, and 0.2137 %w/w and 0.0042, 0.0041, 0.0034, 0.0032, and 0.0030
%w/w, respectively. Therefore, the extracts need to be diluted with alcohol before use in order to keep the
THC content under 0.2%. However, additional quantitative HPLC analysis is required. The contents of cannabis
active substances were shown to be influenced by the extraction time and alcohol concentration. However,
after a period of time, the contents of these substances remained constant. Therefore, the extraction period
should not be longer than seven days, and the alcohol concentration should be between 60 and 90%.
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1. Introduction similar, their concentrations of active substances

Cannabis or marijuana belongs to the family
Cannabaceae. this perennial herb is indigenous to
North America, Western Asia, and Europe and its
scientific name is Cannabis [1-4]. Cannabis has
different active substances based on the strain and
cultivation conditions. In addition, there is the
breeding of cannabis, which has sparked
discussion on nomenclature and classification [5-
7]. Furthermore, the comparative studies
demonstrated that the content of cannabinoids in
each strain of cannabis grown in each location
varies. The primary substances in cannabis are
cannabinoids. The two notable cannabinoids are
THC and CBD. Like cannabis or marijuana
(Cannabis indica Lam.), hem grows in Thailand and
is a member of the Cannabaceae family. While the
botanical features of hemp and cannabis are

differ. According to the Narcotics Control Board’s
2019 announcement on hemp characteristics,
hemp is categorized as a subspecies of the
cannabis plant, with THC content in leaves and
inflorescences not to exceed 1.0% dry weight [8—
9]. Due to its low THC content and long fibers, in
Thailand, hemp has been promoted as a textile
crop and its seeds have been used as food.
According the report of the Medical Sciences
Center 1, Chiang Mai, Department of Medical
Sciences, hemp contains varying concentrations of
active substances. The amounts of A9-THC and
CBD in hemp ranged from 0.174 to 1.22% by
weight and from 0.324 to 0.58% by weight,
respectively. The environment, temperature,
strain, age, growing and harvesting periods, and
cultivation area with varying elevations all affect

615



Journal of Harbin Engineering University
ISSN: 1006-7043

the amounts of these active substances in hemp.
In foreign countries, the seeds have been used as
food [10]. The Food and Drug Administration has
also supported the community enterprise groups
with cannabis cultivation licenses in the use of the
cannabis herb for medical and economic purposes.
In order to advance the development of
ingredients and cannabis products, there is also an
aim to encourage, promote, and certify cannabis
goods for the communities with cannabis
cultivation licenses [11]. More than 60
phytocannabinoids and more than 460 active
substances have been found in cannabis [12-13].
The chemical structures of these substances
consist of the lipid, alkylresorcinol and terpenes. In
cannabis, most cannabinoids are in the form of
carboxylic acid, which has a low molecular weight.
When exposed to light or heat, decarboxylation
occurs, reducing the reaction of reduced form
substances. The most important cannabinoids are
A9-THC and CBD. Other important cannabinoids
include A8-THC, cannabinol (CBN), cannabigerol
(CBG) and terpenoid proteins [14-15]. Cannabis
has been used for medicinal purposes to treat
many diseases and disorders. However, at present
there are a few research on the treatment of
various diseases and conditions using cannabis.
Therefore, it is still not possible to draw a clear
conclusion regarding its effectiveness in treating
certain diseases/symptoms. Cannabis is found to
possibly effective against some
diseases/conditions, depending on the disease and
abnormality of each person, which are different.
The Department of Medical Services, Ministry of
Public Health has published recommendations for
the use of medical cannabis for treatment. A study
on the treatment of diseases and conditions (using
active substances such as delta-9-
tetrahydrocannabinol, cannabichomene,
cannabidiol and cannabinol) [16] found that the
condition that responded well to treatment with
cannabis was anorexia. Some patients, especially
those with HIV/AIDS or cancer, use cannabis to
increase their appetite. Cannabis has been shown
to be effective against diarrhea and
chemotherapy-induced nausea and vomiting. It is
also effective against cholestasis-associated
pruritus. Additionally, THC is known to lower
intraocular pressure, making it useful in treating

Vol 45 No. 3
March 2024

glaucoma. However, its effects are temporary and
often require alternative treatment. Cannabis is
also effective for spasticity. Cannabis may benefit
people with neurological conditions such as
Parkinson’s disease, Alzheimer’'s disease, and
multiple sclerosis (ALS) [17-19]. Symptoms with
uncertain treatment results are anxiety and
depression. CBD is found to be effective in
relieving symptoms of anxiety and depression,
potentially acting as a stress reliever without the
psychoactive effects of THC. It also has a beneficial
effect on asthma, cancer, headache, neuropathic
pain and postoperative pain. It is often used to
relieve chronic pain, including pain associated with
conditions such as arthritis, multiple sclerosis, and
myalgia. It is believed that THC and CBD have
analgesic properties [20-22]. In this research, the
extraction efficiency of cannabis using alcohol was
studied [23-24]. Cannabis used in this research was
from a community enterprise with a cannabis
cultivation license. The extraction was performed
using cannabis leaves at different alcohol
concentrations of 60%, 70%, 80%, 90%, and 95%
and extraction times of 3, 7, and 30 days. The CBD
and THC contents in the extracts were determined
by High Performance Liquid Chromatography
(HPLC) analysis. The data of the amount of these
active substances enables further development of
cosmetic products or other products.

2. Materials and Methods

The cannabis leaves were weighed using a digital
scale (Heavy Weighing Electronic Balance) as see
shown in Fig. 1. Next, as illustrated in Fig. 2, the
cannabis leaves were ground into a fine powder
using a grinder. This experiment involved
extraction over periods of 3, 7, and 30 days at
varying alcohol concentrations of 60%, 70%, 80%,
90%, and 95%. Extraction was carried out by
combining cannabis and alcohol at a 6:1 ratio as
reported in [25-26]. Fifteen extract samples in all
were prepared using the experimental design
shown in Table 1. The extraction process involved
soaking cannabis leaves in alcohol in a flask and
shaking the flask twice a day for five minutes each
time, as shown in Fig. 3.
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Table 1.Experimental design of cannabis
extraction with alcohol

Extraction
No. | Alcohol (Ak) .

time(days)
1 60%70% 80% 90% and 3

95%

2. 60%70% 80% 90%and 95% | 7

60%70% 80% 90% and
3. 30
95%

This relationship can be represented
mathematically by the following equation [27]:
c1Vi=c2Va (1)

where

c1 = initial concentration or molarity

V1 =initial volume

c2 = final concentration or molarity

V2 = final volume

Analysis of Results

A comparative analysis was performed on 15
samples obtained by extraction of cannabis in
alcohol at varying alcohol concentrations of 60%,
70%, 80%, 90%, and 95% over periods of 3, 7, and
30 days.

3. Results and Discussion

High-performance liquid chromatography (HPLC)
analysis of CBD and THC contents in the extracts
obtained by extraction of cannabis in alcohol at
varying alcohol concentrations of 60%, 70%, 80%,
90%, and 95% over periods of 3, 7, and 30 days
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Fig. 4 Comparison of CBD and THC contents in 3-
day extraction
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Fig. 5 Comparison of CBD and THC contents in 7-
day extraction
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Fig. 6 Comparison of CBD and THC contents in 30-
day extraction
High-performance liquid chromatography (HPLC)
analysis of CBD and THC contents in the extracts
obtained by extraction of cannabis at varying
alcohol concentrations of 60%, 70%, 80%, 90%,
and 95% over periods of 3 days are shown in Fig. 4.
It was found that highest contents of THC (0.1932
and 0.963 %w/w) and CBD (0.0030 and 0.0034
%w/w) were obtained from the extraction with
90% and 95% alcohol. In summary, THC contents
of the extracts obtained using 5 alcohol
concentrations did not exceed 0.2% threshold.
Therefore, permission is not required according to
the drug law, which is in line with [28-29].
Extraction for a period of 7 days using 60%, 70%,
80%, and 90% alcohol resulted in low content of
THC. The extracts obtained using 60% and 70%
alcohol showed THC contents of 0.1374 and
0.1670 %w/w and CBD contents of 0.0022 and
0.0026 %w/w, respectively. The extracts obtained

using 80% and 90% alcohol showed highest THC
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contents of 0.1917 and 0.2000 %w/w and highest
CBD contents of 0.0030 and 0.0032 %w/w,
respectively. The extract obtained using 95%
alcohol had the highest THC content of 0.2419
%w/w and CBD content of 0.0037 %w/w, which is
higher than the 0.2% threshold. Therefore, the
extract must be diluted by mixing with alcohol
before use and additional test is required, which
increase the cost. In addition, the test must be
performed by government agencies with license
issued by the Department of Science in accordance
with the international laboratory standard ISO/IEC
17025. After the test, if the content of each active
substance does not exceed 0.2%, the
establishment must send the sample to the
Provincial Public Health Office for obtaining a
license before the substance can be used in the
cosmetic industry both domestically and abroad.
Alcohol is a commonly used solvent for extraction
because it is easily available and commonly used in
industry. However, if the amount of the active
substance exceeds 0.2%, alcohol must be added to
reduce the concentration of such substance [30].
In Italy, the latest law on industrial hemp
(242/2016) sets the limit for the active substances
from cannabis at 0.6%, especially for farmers.
According to the Ministry of Interior, the raw
materials in the market with substance at this level
[31-32] can be processed into ingredients in
cosmetics or used in other applications. In this
study, the extracts obtained by soaking cannabis
for 30 days at varying alcohol concentration of
60%, 70%, 80%, 90% and 95% contained more
than 0.2% of THC, exceeding the limit set by law.
However, the extracts obtained using 90% and
95% alcohol had the highest THC contents of
0.2500 and 0.2606 %w/w and CBD contents of
0.0041 and 0.0042 %w/w. The levels of THC and
CBD in these extracts are suitable for the food
industry, pharmaceutical industry and others, in
accordance with [93]. While the extracts obtained
using 60%, 70%, and 80% had THC contents of
0.2020, 0.2137, and 0.2152 % w/w and CBD
contents of 0.030, 0.032, and 0.034 mg/g,
respectively. The contents of cannabis active
substances were shown to be influenced by the
extraction time and alcohol concentration.
However, after a period of time, the contents of
these substances remained constant. The results
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also found that the extracts obtained using low
alcohol concentrations had lower THC and CBD
contents compared to the extracts obtained using
high alcohol concentrations, which is consistent
with [33]. The extraction of cannabis using ethyl
alcohol and olive oil over extraction times of 0, 60,
120 and 180 minutes showed that the extracts
obtained using ethyl alcohol had higher contents
of active substances. It was also found that the
longer extraction time and higher alcohol
concentration resulted in a high amount of the
active substance.

4, Conclusion

1) High-performance liquid chromatography
(HPLC) analysis of CBD and THC contents in the
extracts obtained by extraction of cannabis at
varying alcohol concentrations of 60%, 70%, 80%,
90%, and 95% over periods of 3 days showed that
THC contents of the extracts were 1.963, 1.932,
1.814, 1.592. and 1.315 mg/g, while the CBD
contents were 0.034, 0.029, 0.026, 0.023, and
0.021 mg/g, respectively. All of these values do not
exceed 0.2% THC limit and do not exceed legal
requirements.

2) For 7-day extraction, it was found that 95%
alcohol was effective in extracting active
substances from cannabis, resulting in a THC
concentration of 2.419 mg/g and a CBD
concentration of 0.037 mg/g, which exceeds 0.2%
limit. Therefore, the concentration of these active
substances must be reduced before use by adding
alcohol. However, additional quantitative HPLC
analysis is required. When alcohol concentrations
of 90%, 80%, 70%, and 60% were used, THC
contents were 2.000, 1.917, 1.670, and 1.374
mg/g, and CBD contents were 0.032, 0.030, 0.026
and 0.022 mg/g, respectively. The concentration of
THC was below 0.2% and does not exceed legal
limits.

3) For 30-day extraction, it was found that when
95%, 90%, 80%, 70% and 60% alcohol were used,
the THC contents were 2.606, 2.500, 2.020, 2.152
and 2.137 mg/g. while the CBD contents were.042,
0.041, 0.034, 0.032 and 0.030 mg/g, respectively.
Therefore, the extracts need to be diluted with
alcohol before use in order to keep the THC
content under 0.2%. However, additional
quantitative HPLC analysis is required. If the
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content of each active substance does not exceed
0.2%, the license is not required under the drug
laws and the substances can be processed into
ingredients in cosmetics or used in other
applications. The contents of cannabis active
substances were shown to be influenced by the
extraction time and alcohol concentration.
However, after a period of time, the contents of
these substances remained constant. A high
alcohol concentration can reduce the time needed
for extraction However, additional confirmation

test is required.

5. Recommendations

1) During HPLC analysis, results should be verified
by additional THC and CBD extractions from
cannabis-alcohol mixtures at varying alcohol
concentration of 60%, 70%, 80%, 90%, and 95%.

2) In the extraction of Thai Stick cannabis, HPLC
analysis may result in errors or discrepancies in
THC and CBD contents compared to other strains.
3) Shaking of cannabis-alcohol mixture twice a day,
in the morning and evening for 5 minutes, may
lead to ineffective extraction of the active
substances. It is best to use an automatic shaker.
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