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Experiments on Avoiding and Deodorizing and Antibacterial of
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ABSTRACT: The number of households with pets has increased in recent years. Consequently, interest in mites and their odors has
increased. In this study, we investigated whether pyrethrum extract and water-soluble phytoncides are effective tick repellents,
deodorizing agents, and antibacterial agents. In the tick-climbing test, the pyrethrum extract (23.33 points) and water-soluble phytoncide
(22.00 points) showed a high repelling effect. To confirm the tick avoidance effect of the composite extract, a tick climbing test was
conducted with a pest control extract, a composite extract (referred to as a sample) containing a water-soluble phytoncide, and a
third-party product (control). The sample showed a high avoidance effect (13.00 points and Control 26.67 points. An indoor repellent
efficacy test for ticks confirmed that the sample showed an excellent tick-repellent effect (88%) compared to the control (12%). As a result
of a deodorization test, ammonia was shown to have a deodorizing effect of 98.3% and trimethylamine of 99.5%, whereas, in the
antibacterial test, the E. coli, Staphylococcus aureus, and pneumonia groups showed an antibacterial effect of 99.9%. Combining the
results of this study, it is judged that the complex extract including the above material has high utility value as a material that is effective
in mite repellents, deodorization, and antibacterial activity.
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Fig. 1. The picture above is an experimental picture of the "Tick
climbing test". *RZ is a candidate material application area. *AZ is
the tick starting point.
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Fig. 2. The picture above is an experimental picture of the "
Indoor repellent efficacy test for tick". *RZ is a candidate material
application area. *AZ is the tick starting point.
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test) S E-3l] Sample©] Control 2.t} & 71| o] &l E|gl o Control 12%= Control ©F7.3344}| 2 Sample©] 733t 7| 9 H-&
o, o] & 7HA| AL R E7] AW 7] 9] A & Al S Z3gsk3L Ho|E=QIt(Table 2, Fig. 4). SampleS- o]-&5to] &5 Ald=
o} HAEs] AY 794 &2 A4 Sampleo] 88%  ABFATE €% 20.6 + 0.2°C, ATHEE 55.0 £ 0.5%0]| 4] A

Table 1. The results of the “Tick climbing test” of the Pyrethrum extract, water-soluble phytoncide and NC, and Distilled Water; Sample,
Complex extract containing Pyrethrum extract and water-soluble phytoncide; Control, products currently on sale; are shown in the table.
The Pyrethrum extract and water-soluble phytoncide average 23.33 and 22.00 points, respectively, showing an excellent repelling effect.
The Sample scored an average of 13.00 and the Control scored 24.67, indicating that the Sample showed a repelling effect that was
approximately 1.9

10min 20min 30min 40min 50min 60min Average
NC 65 65 65 66 66 66 65.50
Pyrethrum Extract 19 19 18 25 24 35 23.33
water-soluble phytoncide 15 17 15 18 29 38 22.00
Sample 13 11 13 11 17 13 13.00
Control 26 26 24 24 24 24 26.67

*100 is the lowest score, and 10 is the highest.
*The average score was calculated by dividing the total score by six.
* Average is expressed to two decimal places.

100
ONC BPyrethrum Extract @Water-Soluble Phytoncide BSample OControl
80
60

40 |

Avoidance score

50
Time (min)

Fig. 3. The graph above is a “Tick climbing test” with Pyrethrum extract, water-soluble phytoncide and NC, and Distilled Water; Control,
products currently on sale; Sample, Complex extract containing Pyrethrum extract and water-soluble phytoncide. The experiment was
recorded by checking the results at 10-minute intervals for 60 min and is shown in the graph.

Table 2. Table of the results of the Control, products currently on sale; and Sample, Complex extract containing Pyrethrum extract and
water-soluble phytoncide; as "Indoor repellent efficacy test for ticks" is shown as.

Control
2min 4min 6min 8min 10min Total score
Avoid 0 2 0 0 1 3
Do not avoid 5 3 5 5 4 22
Sample
2min 4min 6min 8min 10min Total score
Avoid 5 4 4 5 4 22
Do not avoid 0 1 1 0 1 3
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Fig. 4. The "Indoor tick repellent efficacy test" was conducted for 10 min with Sample, Complex extract containing Pyrethrum extract and

water-soluble phytoncide; and Control, products currently on sale, and the results were measured every 2 min to calculate the avoidance
rate (%).

Table 3. The results of deodorization experiments using ammonia trimethylamine are shown in the table

Test Items unit Test result note
ammonia (Concentration reduction rate) % 98.3 (20.6 £0.2) °C
Trimethylamine (Concentration reduction rate) % 99.5 (55.0£0.5) % R.H.

Twenty milliliters of the sample were added, and a 10 L Tedlar Bag was used as the test vessel (maximum capacity of 11 L). (20.6 +0.2)
°C, (55.0+£0.5) % R.H.

Table 4. acterial tests were performed using Escherichia coli, Staphylococcus aureus, and Streptococcus pneumoniae, and are presented
in a table

Test result

Test Items Initial concentration concentration after Bacterial Sterilization note
(CFU/mL) 24 h (CFU/mL) reduction rate (%) Reduction Rate (%)
Blank 1.6 x 10* 3.0 x 10° - -
Escherichia coli .
Sample 1.6 x 10 <10 99.9 99.9
Blank 4.5x10* 4.1 % 10° - -
Staphylococcus ) (37.0 4 0.2)°C
aureus Sample 4.5 x 10 <10 99.9 99.9
Sl‘reptococcus Blank 1.7 x 104 2.2 % 105 - -
pneumoniae  Sample 1.7 x 10* <10 99.9 99.9

The test environment was conducted at (37.0 £ 0.2) °C. The inoculum concentrations (CFU/mL) were Escherichia coli 1.6 x 10°,
Staphylococcus aureus 4.6 x 10°, Streptococcus pneumoniae 1.9 x 10° and the reaction time was set to 24 h. The reduction rate (%) was
calculated as the bacteriostatic reduction rate (%) = ( B-C )/ B x 100, and the sterilization reduction rate (%) =( A-C )/ A x 100. A:
Initial blank concentration; B: Blank concentration after 24 h; C: Test sample concentration after 24 h.

*CFU: colony-forming units.

35t Au} Yoo A = e 98.3%2] & aiE 3 g 4= Q1]l oW, Streptococcus pneumoniae X At TaE
A 4= glom, EgfEomlofA e g 99.5%2] & 99.9%, At Faxs 99.9%= Fut AvE SRl = Ui
F &= I8k 4= 1At Table 3). Sample-S 0]-8-5}0] &t (Table 4). A|E=+ FZE(Tanacetum cinerariifolium), 584
AlYS Z8stct &%= 37.0 + 0. 2°C°]]/\1 Z&yst Ayt YIJEZ]_(Water-soluble phytoncide)7} 2242 = 7|0
Escherichia coliol| A A+t 748 99.9%, At 7248 99.9% 719 a3} 3l AL 01T 4= Qg o, A2t 2R
2 Gt a5 Folg 4= 1%l e m, Staphylococcus aureusof| (Tanacetum cinemrizfolium) 484 v EX=(Water-soluble
A 7t A8 99.9%, At A 99.9%E =t AHE 29l phytoncide) & 3Heh HlFE=o] & AR 7|9 avt
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