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Species of the genus Elsholtzia have great potential for bioactive substances.

) Although this species has been used a lot in traditional medicines, most of it
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Théng tin bai viét Tém tit

Céc loai thudc chi Elsholtzia c6 tiém ning 16n vé cac chit c6 hoat chét sinh

. o hoc. Mic du, loai nay da dwoc st dung nhiéu trong cac bai thude cd truyén,
Ngdy nhan bai: 23/9/2022 nhung phan 16n chi sir dung theo kinh nghiém ¢ dwoc hodc do kinh nghiém
Ngay sira bai: 18/10/2022 clia ngudi di trude dé lai ma chua c6 nhiéu hiéu biét vé co so khoa hoc vé
loai cay nay. Do vay, viéc diéu tra, nghién cuu, danh gid thanh phan hoa
Ngay duyét dang: 30/12/2022 hoc va sang loc cac chét c6 hoat tinh sinh hoc tiém nang tur cac loai thuc

vat thudc chi Elsholtzia, dac biét 1a nhitng loai dac hitu ctia Viét Nam s€ c6

¥ nghia khoa hoc va ¥ nghia thuc tidn cao, gop phan tich cuc vao viéc khai
thac va sir dung mot cach hop 1y ngudn tai nguyén thién nhién ciia dat nudc,
Tir khoéa: tir 46 ¢6 thé dinh hudng tng dung tinh dau chi Elsholtzia trong viéc nghién

ctru phat trién mot sb san pham thuc phim, dwoc phim va my phdm. St
Elsholtzia, hoat tinh sinh hoc,

" ’ dung phuong phép tach chiét tinh diu bang phuong phap chung cat 16i cudn
chung cat hoi nuoc, khuech

hoi nude va phuong phap danh gia hoat tinh khang khuan bang phuong
tan thach, ty I¢ tron phép khuéch tan dia thach dé vai cac ndi dung cho két qua nhu sau: Két qua
Phan tich, danh gia, sang loc tinh dau mot sb loai thudc chi Elsholtzia c6
hoat tinh sinh hoc thu nhan & cac ving khac nhau. Két qua nghién ciru ti 16
phdi tron tao san phim nudc ria tay khang khuan, hoan thién quy trinh va
tinh toan gia thanh ciia san pham nudc rira tay khang khuan.

1. Introduction Plants in this genus are a rich source of various

. .. bioacti ts includi henyl ids,
Elsholtzia is a genus of at least 33 species in the toactive cofponents - Inciudiig  phely’propanotds
) ) o ) ) ) terpenoids, phytosterols and cyanogenic glycosides,
Lamiaceae family, which is distributed in humid tropics
) ) ) essential oils. The genus Elsholtzia is used in folk
such as Southeast Asia, tropical Africa, Northern o )
medicine in our country and China [2]. Leaves and
Australia, Madagascar and Indochina [1]. Plants of . .
stems are utilized to treat colds, vomiting, headaches,

the genus Elsholtzia are mostly aromatic plants, which .. . .
& Y p rashes, and bactericidal. The content of essential oil

have always been utilized as folk medicine, herbal in fresh plants fluctuates in the range of 0.3-0.9%;

teas, foods, spices, beverages, perfumes, cosmetics,
flavorings and as a source of honey production. ...

174|

Samples obtained from different regions of Vietnam

have volatile oil content in the range of 0.3-0.6% [3].
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Species of the genus Elsholtzia have great potential for
bioactive substances. Although this species has been
used a lot in traditional medicines, most of it is only
used according to the experience gained or left by the
forerunners without much knowledge of the scientific
basis. Therefore, the investigation, research, evaluation
of chemical composition and screening of potential
bioactive substances from plants of the genus Elsholtzia,
especially those endemic to Vietnam, will provide
high scientific and practical significance, contributing
to the rational exploitation and use of the country’s
natural resources, thereby orienting the application
of Elsholtzia essential oil in developing a number of
food, pharmaceutical and cosmetic products... Starting
from the above problems, we conducted a research on
the topic: “Essential oils application of some species
of genus Elsholtzia in antibacterial hand santinizer

production”.
2. Methods

Chemicals: Distilled water, methanol, meat extract,

yeast extract, pepton, alcohol 96°, glycerin

Research equipment: Analytical balance, Clevenger

apparatus.

Titration kit for titration of physicochemical indices:
The density of essential oils is determined according to
TCVN 8444: 2010, acid index is determined according
to TCVN 8450: 2010 [4]

2.1. Extraction of essential oils by steam distillation

method (Meyer-Warnod, 1984)

Essential oils of some species of the genus Elsholtzia
are extracted by steam distillation and specifically as

follows:

Weigh 20kg of sample and put in an essential oil
distillation pot containing 5 liters of water, raw materials
and water are separated by a floating blister. When the
water boils, steam rises and carries the essential oil
through the cooler. Condensed steam flows down the
extraction vessel. Essential oils are lighter than water,
thus they float to the top. After 4 hours of extraction,
the extraction process was completed and the essential
oil was collected. The essential oil is then anhydrous
with Na,SO, to completely remove the water and stored

at a temperature of 18-25°C in the dark.

2.2. Evaluation of free radical scavenging ability
by DPPH method

Principle: 1,1-diphenyl-2-picrylhydrazyl (DPPH)
is a free radical scavenger used to screen for the
antioxidant effect of the investigated substances. DPPH
has a deep purple color, with maximum absorption
at 517 nm. When adding the test substances to this
mixture, if the substance has the ability to neutralize
or encapsulate the free radicals, it will reduce the
light absorption intensity of DPPH free radicals. The
antioxidant activity is shown by reducing the color of
DPPH, which is determined by spectrophotometric
measurement at A= 517 nm (the color of the reaction
solution will gradually change from purple to light

yellow.
Experiment:
- Prepare reagents and test samples:

DPPH solution: Dilute 0.1 mM DPPH solution in
methanol by dissolving 3.943 mg DPPH with methanol
and make up to 10 ml to get | mM DPPH concentration,
then dilute 10 times to get 0.1 mm DPPH solution.
After mixing, use immediately and store in colored

glass bottles.

Sample: Dilute essential oil with methanol
at concentrations of 100ppm, 200ppm, 500ppm,
1000ppm. Select ascorbic acid as a positive control to

carry out the test procedure:

Test solution MeOH DPPH solution
Sample
(ml) solution (ml) (ml)
Blank sample 0 4 0
Negative 0 3,5 0,5
control sample
Sample 0,5 3 0,5

After mixing, leave in the dark at room temperature
for 30 minutes. Then, photometrically measured at
517 nm.

The SC antioxidant activity (%) was calculated

according to the formula:
SC (%) = (ODc — ODt) / ODc *100
In there:
SC (%): percentage of free radical inhibition DPPH

ODc: Optical density of DPPH and MeOH .

solutions
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ODt: Optical density of DPPH solution and sample

SC% activity values >50% at a concentration of

200ppm for the essential oils were considered to be active.

SC,:

50°
Definition: SC is a value used to evaluate the strong
or weak inhibitory ability of the sample. SC, is defined
as the concentration (mg/ml) of a sample that can inhibit
50% of free radicals, cells or enzymes. The more active

the sample, the lower the SC, | value will be.
* How to determine SC_;:

From sample concentration and SC (%) using Excel
software, prepare a regression equation of the form
y = ax + b showing the correlation between SC (%) (y)

and concentration (x)
From that deduce the SC,; value.

A lower SC, value corresponds to a higher SC and

vice versa

2.3. Evaluation of antibacterial activity by agar
diffusion method

Preparing bacteria: Take Escherichia coli gram(-
) bacteria that have been stored at deep negative
temperature, take out and defrost for about 15 minutes
(in ice cold water). Take 100 microliters of bacteria
into 10ml of culture medium of grade 1 - E. coli at
37 °C in shaker for 16-18 hours. After 16-18 hours of
culture, take 100 microliters of cultured bacteria into
test tubes of 10ml of medium to raise level 2 bacteria,
rearing similar to level 1, after 16-18 hours, measure
the OD between 0.8-1 and the bacterial density reaches
about 109 CFU/g. Dilute the inoculum to 106 CFU/g.
Bacillius subtislis gram (+) bacteria cultured at 37°C,
suitable pH about 7.0 - 7.4 growing on common culture
for 72 hours.

The antibacterial activity of essential oil of
Elsholtzia ciliata was determined by agar diffusion
method. Normal broth medium (g/l): Meat extract
(3.0), yeast extract (5.0), peptone (10,0), salt, (5.0),
agar (17.0) Dilute in 1000 ml of water, pH = 6.5-6.8.
The medium was autoclaved at 121°C for 15 minutes,
cooled to 45-48 °C, supplemented with microorganisms
(Escherichia coli gram(-) and Bacilus subtislis gram (+)
bacteria) to control the strain to reach 6.5%106 CFU/g at

the rate of 1ml of inoculum in 15ml of medium, placed

176|

in a magnetic stirrer and poured into a pertri dish with
a thickness of 5 mm. Use a button drill to punch holes
in the disc ([J= 6 mm). Positive control is antibiotic
solution (Ampicillin) mixed in distilled water at the
concentration of 10mg/ml, negative control is sterile
distilled water. Using a micropipette to drip 50pl of
Elsholtzia essential oil in each hole, drip ampicillin and
water into different agar holes, then place the sampled
plates in the refrigerator at 4 °C, leave for 3 hours to
allow diffusion of the solution. Next, transfer the plate
to a 37 °C incubator with a time of about 16-18 hours
for Escherichia coli and 72 hours for Bacilus subtislis.
The antibacterial ability was determined by measuring
the diameter (DK) of the microbial inhibitory ring

using the formula:
DK =D -d (mm)
In which:
D: antibacterial ring diameter (mm)
d: diameter of drill hole (mm)

The experiment was repeated three times and the

mean radius was measured.
3. Results and discussions

3.1 Evaluation results of the biological activity of
essential oils obtained from some species of the genus
Elsholtzia

3.1.1 Evaluation results of antioxidant activity

Table 3.1. Evaluation results of essential oil

oxidation activities of some species of the genus

Elsholtzia
Iitial | APHO©
. | neutralize
concentration SCx
No. Name of sample free
of test sample ) (ng/ml)
(ng/ml) radicals
ng (SC.%)
Positive control 44 90,21 113
[axit ascorbic 5 mM] 0,25
Negative control 0,0£0,0
[DPPH/MeQH]
Elsholtzia ciliata 200 714025
2 | Elsholtzia blanda 200 16,47£0,5
3 | Elsholtzig winitiana 200 3,56=0.56

From the results of Table 3.1, the samples did not
show antioxidant activity on the DPPH system with
the initial concentration of 200 pg/ml. However,
when compared at the same concentration of samples,
Elsholtzia blanda has a higher ability to neutralize
DPPH free radicals (SC = 16.54%) than Elsholtzia
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ciliata (SC = 7.14%). and FElsholtzia winitiana (SC =
5.56%). Compared with the study of Hoang Dinh Hoa
et al., using the DPPH method, the ability to neutralize
free radicals of Elsholtzia winitiana essential oil
collected in Bac Quang, Ha Giang was 40.28 + 0.25
% with an initial volume of essential oil of 0.1ml

(corresponding to a concentration of 17500 pg/ml).

Thus, it can be concluded that the essential oil
samples obtained from some species of the genus
Elsholtzia did not show antioxidant activity with
the initial concentration of 200 pg/ml, much smaller
than the positive control sample, which is vitamin C

(ascorbic acid - antioxidant).

3.1.2 Evaluation results of antibacterial activity by
agar diffusion method

The antibacterial ability of the test sample was
determined based on the ability to inhibit the growth
of microorganisms expressed through the diameter of
the antibacterial ring on the petri dish. Essential oils of
some species of the genus Elsholtzia, when extracted
by steam distillation method, were evaluated for their
antibacterial activity against two strains of bacteria,
Escherichia coli (negative gram bacteria) and Bacilus
subtislis (positive gram bacteria), negative control is
distilled water, positive control is antibiotic Ampicillin.

The results are shown in Table 3.2.

Table 3.2. Evaluation results of the antibacterial

activity of essential oils of some species of the genus

Elsholtzia
Antibacterial | Antibacteriol
ring diameter | ring diameter
No. Name .
(mm) for | (mm) for Bacilus
Escherichin coli | subtislis/
1 | Elsholtzia ciliata 1313£0,32 1200205
2 | Elsholtzia blanda 53308 367042
3 | Elsholtzia winitiana 16,75£0,38 15,85£0,82
4 | Antibiotic (Ampicilin 10mg/ml) 2023£0,68 204£0,56
§ | Distilled water - -

Compare the results in Table 3.2 with the
publication of Billerbeck (2007) on the classification
of antibiotics based on antibacterial ring diameter
(d < 0.6cm: resistant; 1.3cm > d > 0.6cm: medium
resistance; average; d > 1.3cm: very good resistance)
showed that: essential oils of Elsholtzia ciliata species

collected in Thai Nguyen and Elsholtzia winitiana

collected in Dong Van rocky plateau, Ha Giang showed
very good antibacterial activity on E. coli. For the
antibacterial activity against Bacillus subtilis strain,
Elsholtzia ciliata species showed at medium level,
Elsholtzia winitiana species showed at very good level.
Particularly, Elsholtzia banda species in Lao Cai also
showed resistance to both strains of microorganisms
tested above, but the antibacterial ability was weaker
than the two species collected in Thai Nguyen and
Ha Giang. This result is completely consistent with a
number of studies on the biological activity of essential
oils of some species of the genus Elsholtzia collected in

the country and around the world.

Based on the research results in Table 3.2.
Evaluation results of antibacterial activity of essential
oils of some species belongging to Elsholtzia species,
it can be found that essential oil of Elsholtzia ciliata
collected in Thai Nguyen exhibits good antibacterial
activity on strains of E.coli and Bacillus subtilis,
although the antibacterial ability was less than that of
the essential oil of Elsholtzia winitiana collected in
Dong Van rocky plateau, Ha Giang province. From
an economic point of view, in order to study the
application of essential oils of some species belonging
to genus Elsholtzia, it is possible to choose the source
of Elsholtzia ciliata collected in Thai Nguyen because
the source are common, easy to collect, convenient for
the extraction of essential oils and product research.
From the above reasons, the authors conducted initial
research on application of essential oil of Elsholtzia
ciliata collected in Thai Nguyen in the production of
some cosmetic products (with the addition of essential

oils of Elsholtzia ciliata) [5].

3.2 Results of mixing ratio to create antibacterial

hand sanitizer products

To evaluate the rate of adding essential oils to
antibacterial hand sanitizer, we added the percentages
of essential oils, respectively: 0%; 0.50%; 0.75%;
1.00%. The results are shown in Table 3.3 .
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Table 3.3. Investigation results of the mixing ratio
between Elsholtzia ciliata essential oil and absolute

alcohol in antibacterial hand sanitizer

Miving ratio of Senze of small EScent retention time
ezzential oils

(Ezzential oils /

(test on filter paper)

aleohol)
1,00% Strong smell of ElsholizidA fter 5 minutes: Strong smell
iliata |After 10 mmutss: The =smel
[Bad smell lealms dowm

|After 20 minutes: Good smell

|After 40 minutes: The smell i

leompletely zons

[Light =mell of Elzheliziaffter 5 minutes: Strong smell
iliata |ifter 10 mmutes: The =mel

lralms dewn

0,73%

|After 20 minutes: Good smell
|After 40 minutes: The zmell 14

leompletely zons

Medium smell of
\Elrholtzia ciliata

|After 5 minutes: The smell iz 4
[bit strong

|After 10 minutes: easy to smell
Lifter 20 mimates: a litle smeally
|After 30 minutes: Tha smell 19
leompletely zons

|4fter 5 minutes: Strong alechal
lsmell

|After 10 minutas: the small id

0,00% Strong aleohol smell

leompletely zons

Conclusion: According to the results of Table
3.3 in the percentage of not adding essential oils that
cause strong alcohol smell, when adding 0.75%; 1.00%

essential oils, it shows the strong smell of Elsholtzia
ciliata and causing unpleasant odors which affects the

sensory value of the product. Therefore, we choose the
rate of 0.5% essential oil with a medium smell to make

the product.

General comment: All samples of essential oils
mixed in alcohol solvent according to the above ratio
have created a fragrant product, however, when tested
on the skin of the hand, the skin was found to be dry.
Thus, in order to prevent the skin from drying out, we

added glycerin to the mixture and the results of adding

glycerin are shown in Table 3.4.

Table 3.4. Survey results of Elsholtzia ciliata

essential oil with glycerin/alcohol mixing ratios

Mix ratio Sensation
(Glycerin/alcohol) (Test on hand skin)
2.00% Soft, dry, squeaky skin
1,75% Soft, dry, slightly squeaky skin
1,50% Soft skin, quick to dry, not sticky
1,00% Dry skin, quick dry, not sticky

178

Comment: Through the results of Table 3.4, it is
found that the mixing ratio (glycerin/alcohol) is 2% and
1.75%, which softens the skin quickly, but causes it to
be hissed when used with a ratio of 1,00% fast drying
without squeezing hands but making the skin dry and
not soft. Therefore, we have chosen a mixing ratio of
1.5% (glycerin/alcohol) for soft skin, quick drying and

no sticky skin when used.

3.3 Results of completing the production process
of hand sanitizer from essential oils of some species

of the genus Elsholtzia

From the results in section 3.1 ; 3.2 and 3.3, we
have built the formula and production process of hand
sanitizer from essential oils of some species of the

genus Elsholtzia ciliata

Alcohol 96

Glycerm J,

Hydrogen
varoxide 3%

Containers
Distilled
water

Product

l

Investigation of
antibactarial activity

|

Product quality survey

v
T~

Eszantial oil

Figure 3.1: Production process of antibacterial hand

sanitizer

Proceeding steps: It is necessary to prepare all
the ingredients for making hand sanitizer with the

following ratio:
- Alcohol 96 volume: 415 ml.
- Hydrogen peroxide 3% volume: 20 ml.
- Glycerin volume: 7.5ml.
- Elsholtzia ciliata essential oil volume: 2.5 ml.

- Distilled water or boiled water to cool the volume:
55 ml.
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First, put 415ml of 96-degree alcohol into a large
container. Then use a syringe to take 20ml of hydrogen

peroxide and put it into the alcohol container.

Next, continue to use the syringe to take 7.5ml of
glycerin and also put it in the same alcohol container
as above. Note, because glycerin is very viscous, it will

easily stick in the cylinder. Therefore, when cleaning
the cylinder, it is necessary to rinse it with cooled boiled
water or distilled water before using it to measure the

concentration of glycerin.

For the next step, add distilled or boiling water to
the alcohol container. Alternatively, you can add about
2.5ml of Elsholtzia ciliata essential oil. This helps
reduce the smell of alcohol and makes homemade hand

sanitizers smell more pleasant.

Then, immediately close the lid of the bottle after
mixing to prevent the solution from volatilization. Pay
attention to gently shake hands or stir the solution to be

better mixed.

3.4 Evaluation results of antibacterial activity of

hand sanitizer products

The antibacterial ability of the test sample was
determined based on the ability to inhibit the growth of
bacteria shown by the diameter of the antibacterial ring

on the petri dish.

The product of hand sanitizer evaluated for
antibacterial activity on bacteria is Escherichia coli

gram(-), the negative control is distilled water, the

was resistant at all specific test concentrations: at 0%
concentration, the result gave the lowest antibacterial
ring diameter with 11 + 0.1mm, at 1% concentration,
results showed the largest antibacterial ring diameter is

18mm + 0.2mm.

Results of evaluation of some quality indicators of

antibacterial hand sanitizer products

Table 3.6 Results of analysis of some quality

indicators of antibacterial hand sanitizer products

Indicator Test method Unit Result

Liquid, homogeneous,

1 | Status Feelings _
not layered

2 | Smell Feelings _ | Pleasant smell

3 | Colour Feelings _ | Nocolor

4 (pH IS0 4316 % [52-60

5 | As confent TCVN 6971 :2001 | mgkg|<0,01

6 | Pb content TCVN 6971 :2001 | mgkg|<0,01

7 |E. coli QCVN 6-1:2010 | CFU/g | Not detected

8 | Total coliform QCVN 6-1:2010 | CFU/g | Not detected

From the above results, the products have reached
the allowable values in the list of national quality
standards and these products can be completely
distributed in the market as well as the applicability of

their production on a large scale industry.

3.5 Cost estimation results for antibacterial hand

sanitizer products

Cost of producing 1 bottle of 500ml antibacterial

hand sanitizer

positive control is the antibiotic Ampicillin. The results No Item Unit natity Cost
are shown in Table 3.5 . (VND)
1 Essential oil Ml 2,5 15.000
Table 3.5 Evaluation results of antibacterial > Distlled waer |l 35 1200
activity for antibacterial hand sanitizer product 3 | Glycerin Ml 75 2250
supplemented with Elsholtzia ciliata essential oil 1 T Alcohol 96 i s 35000
FML | FM2 | FM3 | FM4 5 Hydrogen peroxide | Ml 20 1.000
Antibiotic | Distilled 39
(0% | (05% | (0.75% | (1% o "
Name tial tial tial | essential (Ampicilin | - water 6 Labels, packaging | Set 10.000
10mg/ml
o) | oy | om | om || § | Other costs 1000 1000
Antibacterial Total : 55.450 VND
ring 125+
11£0,1 13200 | 1802 | 2120,
diameter 0,2 . .. .
Due to the small-scale testing conditions in the
(mm)

Comment: From the table of results 3.5, it is shown

that for E. coli strain, antibacterial hand sanitizer

laboratory and the use of all natural essential oils,
without adding synthetic fragrances, the cost of the

products is higher than those available on the market.
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4. Conclusion

~ Marjoram essential oil extracted by steam
distillationhas atransparentyellow color, astrongaroma,
and a slightly spicy taste. All three samples of essential
oils showed antibacterial activity against two strains
of microorganisms E. coli and B. subtilis, in which the
essential oil samples obtained from the thick marjoram
species in the Dong Van rocky plateau, Ha Giang could
not be found. exhibits very good antibacterial activity
against both strains of microorganisms Antibacterial

hand sanitizer formulation
~ Alcohol 96 volume: 415 ml.
~ Hydrogen peroxide 3% volume: 20 ml.
~ Glycerin volume: 7.5ml.
~ Essential oil volume: 2.5 ml.
~ Distilled water: 55ml.

Improving the production process of antibacterial
hand sanitizers from essential oils of some species
of the genus Elsholtzia. Evaluation of some quality
indicators of the obtained products and calculation of

product cost.
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