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Abstract

Introduction and Objective: The problem of foot odor has disturbed the personality and affects the self-
confidence of the sufferers. At present, a rather few natural products have been used to suppress foot odor. The aim
of this study was to investigate the antibacterial activity of the extract of Piper betle L. leaves (betel or bai phlu in
Thai) against Staphylococcus epidermidis, to develop a betel extract scrub ball (exfoliating sphere) against foot
odor, and to assess the scrub ball users’ satisfaction.

Method: Antibacterial activity was tested by disc diffusion method and broth microdilution. Then, the
antibacterial concentration of betel leaf extract was used to develop a scrub ball formula. After biological stability
testing, the product was trialed in 40 volunteers selected through purposive sampling. A satisfaction assessment
form was used for data collection; and statistics used for data analysis included frequency, percentage, mean and
standard deviation.

Results: The betel leaf extract showed no zone of inhibition by the disc diffusion method. The minimum
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) were 375 and 1,500 pg/mL, re-
spectively, by broth microdilution method, and this concentration was added to the product. Formula 2 luffa scrub
consisting of transparent glycerol soap base, polyethylene glycol, coconut oil, sodium lauryl sulfate, glydant, and
acetic acid was the most stable at day 30 and showed an inhibition zone of 6.88 + 0.26 mm. As a result, the overall
satisfaction with the product by the study group was high (X =4.32 £ 0.54).

Discussion: The Piper betle L. leaf extract contains phenol groups such as eugenol and chavicol. The ex-
tract was used at a concentration of 1,500 ug/mL as it was the lowest level capable of inhibiting bacterial growth.
Additional ingredients in the scrub ball including glydant and polyethylene glycol contributed to enhancing the
antimicrobial effect and maintaining stability against microbial contamination. The formula containing 26.25%
transparent glycerin soap base is physically stable and exhibits germ-inhibiting effects when stored at room tem-
perature for 30 days. The overall satisfaction with the pattern of usage was at a high level.

Conclusion: The scrub ball made from the extract of Piper betle L. leaves could be used alternatively as a
natural product to reduce foot odor. This effort helps enhance the use and value of local herbs and the information

can be a guide for further commercial development of the herb.

Key words: scrub ball, foot odor, Piper betle L. leaves
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Table 1 The composition and quantity of substances in the scrub ball product

Ingredients

Volume in Formulate (%w/w)

1

Transparent Glycerin Soap base 25.25
Glycerin 43.5
Polyethylene Glycol 0.2
Coconut Oil

Luffa Scrub 25
Sodium Lauryl Sulfate 1
Piper betle extract 0.15
Glydant 0.5
Acetic acid 0.4
DI Water 2

Functions
2 3
26.25 30.95 Cleansing and moisturizer
43.5 441 Moisturizer
0.2 0.4 Adhesive, Dispersibility
1 0.5 Emollient
25 20 Exfoliating agent
1 1 Surfactant
0.15 0.15 Active ingredient
0.5 0.5 Preservative
0.4 0.4 pH Adjuster
2 2 Solvent
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Final conc. (ug/ml) 3,000
(nl)
(n2)

1,500 750 37

(n3)

187.5 93.75 46.88

2344 1172 PC NC

Figure 1 The MIC of Piper betle L. leaves extract by micro broth dilution (n=3)

Final conc. (ug/ml) 3,000 1,500 750

375 1875 9375  46.88

2344 11.72

Figure 2 The MBC of Piper betle L. leaves extract by spot test (n=3)
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Figure 3 The scrub ball product from Piper betle L. leaves extract
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Table 2 The scrub ball product stability at room temperature, day 0-30

Physical Formula 1 Formula 2 Formula 3
characteristics Day O Day 30 Day O Day 30 Day O Day 30
Color moss green,  MOSS green, moss green,  MOSS green, moss green, moss green,

surrounded surrounded surrounded surrounded surrounded surrounded
with white with white with white with white with white with white
powder powder powder powder powder powder
Scent The rice milk ~ The rice milk The rice milk  The rice milk The rice milk  The rice milk
has no has no has no has no has no has no
rancid smell rancid smell rancid smell  rancid smell rancid smell rancid smell
Texture Semi-rigid,  Unmaintained Semi-rigid, Maintain a Semi-rigid, Maintain a
spherical a spherical, spherical spherical, spherical spherical and
Soft semi-rigid hard
Microorganisms No other No other No other No other No other No other
and fungi colored spots  colored spots colored spots colored spots colored spots  colored spots
Growth
Bubble Foam easily, Constant Foam easily, Constant foam Foam easily, Constant
volume stretchy, foam quantity stretchy, quantity stretchy, foam
resembling a resembling a resembling a quantity
fine cream fine cream fine cream

I 2 2
[

2.2 NaMIRNEONIudaZanuafiis  ATCC 12228 eniade inhibition zone Wiy X

S. epidermidis ATCC 12228 WeshwAaime = 6.88 = 0.26 Nadlas danaaSuuoasumlne?
SN S -y o

NMaFaUaNsNITUTaBaR833 agar disc  fldwsznauvesansatieo duade inhibition

LA Lo O X .
diffusion WL NONDEUULNLTB S. epidermidis zone ¥YNNU X = 2.65 + 0.8b

Figure 4 Inhibition zone of the scrub ball product from Piper betle L. leaves extract by disc diffusion (n=3)
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(% = 4.32) WoRN T IUTLOH WL UL

ousiogfluszéiuann (X = 4.33) 5998330 o dnu
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A oA A A ‘SI i L
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AN (X = 4.25) eNNAIGU (Table 3)

Table 3 The satisfaction of the product in the sample group, with assessment in each section, show of Mean

(X) and standard deviation (S.D.), (n=40)

Statement Level of satisfaction
(X) S.D. Interpret

General characteristics of the product
1. The texture is convenient for use. 4.33 0.49 Very satisfied
2. The colorful and attractive for use. 3.92 0.79 Very satisfied
3. The pleasant smell for use. 4.33 0.49 Very satisfied
4. Detailed scrub texture suitable for use. 4.5 0.52 Extremely satisfied
Total 4.27 0.61 Very satisfied
Usage
1. There is no skin cuts were found; does not cause

itching, redness, or other side effects on the skin. 4.58 0.51 Extremely satisfied
2. There is no microbial or fungal contamination. 4.33 0.49 Very satisfied
3 There is an appropriate amount of foam. 4.25 0.45 Very satisfied
Total 4.25 0.49 Very satisfied
Packaging Aspect
1. The packaging design used is suitable for the product. 4.33 0.49 Very satisfied
2. Size and quantity of the packaged product are appropriate. 4.33 0.49 Very satisfied
Total 4.33 0.48 Very satisfied
Mean of overall assessment 4.28 0.04 Very satisfied
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