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Abstract

Wang Khanai community, Tha Muang district, Kanchanaburi province has a hot spring for foot spa and a large
amount of pummelo (Citrus maxima) peels as an agricultural waste material. Therefore, this research, which is a
laboratory study, focuses on developing an herbal foot soak formula from “Khaw Yai” pummelo peels. The
pummelo peels, mature phlai (Zingiber cassumunar), asiatic pennywort (Centella asiatica Urban) leaves and
tamarind (Tamarindus indlica) leaves were dried and ground thoroughly. The moisture content of these
ingredients was 4.68%, 6.32%, 4.13% and 4.02%, respectively. Subsequently, the appropriate amount of each herb
per 1 package unit (14 grams) were examined based on the overall satisfaction score. The formula with the

highest overall satisfaction score consisted of dried pummelo peels, dried phlai, dried asiatic pennywort leaves,
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dried tamarind leaves, alum and flower of salt, weighing 4.5, 3, 1.5, 3, 1 and 1 grams, respectively. They were

mixed together and packed in a tea filter bag (the inner packaging) and a zip bag (the outer packaging),

respectively. The production cost was 9.64 bath/package. From the shelf-life testing by storing the herbal foot soak

product at room temperature (28-30°C) for a month, it was found that the quality of the product passed the

criteria of Community Product Standard No. 666/2010 including intact packaging, normal smell and color, still in

powder form, no fungal hyphae found, moisture content of 7.14%, total plate count of 1.92 cfu/100 g, and yeast

and mold count of 2.23 cfu/100 g. This product can reduce the amount of fresh pummelo peel waste material by

up to 1,108.37 grams per 100 packages produced.

Keywords: Herbal foot soak, Pummelo peels, Waste material, Wang Khanai community
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Figure 1 Herb drying
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Table 1 Formulas of herbal foot soak per package
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Raw materials Formula 1 Formula 2 Formula 3 Formula 4
Dried pummelo peels (g) 0 4.5 4.5 4.5
Dried phlai (g) 4 1.5 3 3
Dried asiatic pennywort leaves (g) 4 3 1.5 3
Dried tamarind leaves (g) 4 3 3 1.5
Alum (g) 1 1 1 1
Flower of salt (g) 1 1 1 1
Synthetic pummelo flavor (mL) 0.5 0.5 0.5 0.5
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Figure 2 Dried herbs

(A) pummelo peels; (B) phlai; (C) asiatic pennywort leaves and (D) tamarind leaves

Table 2 Yield and moisture content of dried herb raw materials (n = 5)

Raw materials Yield (%) Moisture (%)
Pummelo peels 40.60+0.52¢ 4.68+0.64°
Phlai 43.60+0.73¢ 6.32+0.42¢
Asiatic pennywort leaves 30.40+1.05° 4.13+0.97°
Tamarind leaves 23.40+0.88° 4.02+0.61°

Data are expressed as mean =+ SD of five replication.

Means with different letters in a column are significantly different (P < 0.05).
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Figure 3 The inner packaging (A) and the outer

packaging (B1, B2) of the herbal foot soak product
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Table 4

Table 3 Moisture content of herbal foot soak formulas

(n=75)

Formula Moisture (%)
1 6.86+0.31°¢
2 5.22+0.29°
3 6.09+0.42°
4 6.24+0.33°

Data are expressed as mean = SD of five replication.
Means with different letters in a column are significantly

different (P < 0.05).
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Table 4 Average satisfaction scores of herbal foot soak formulas (n = 30)

Satisfaction scores (mean+SD)

Topics CV (%)
Formula 1 Formula 2 Formula 3 Formula 4
1. Appearance
Color 4.00+0.59° 3.50+0.86% 3.74+0.94%° 4.00+0.53° 19.59
Flavor 4.73+0.52¢ 3.734+0.64° 4.23+1.10° 4.00+1.11% 21.23
Hyphae occurrence™ 5.00+0.00 5.00+0.00 5.00+0.00 5.00+0.00 0
Size of powder™ 4.27+0.91 4.27+0.58 4.23+0.57 4.23+1.01 18.60
Average + S.D. 4.50+0.50° 4.13+0.52° 4.31+0.65° 4.31+0.66° 7.07
2. Usage
Pleasant smell to relax™® 3.50+1.33 3.27+1.14 3.77+1.45 3.73+1.44 37.78
Aches relief™s 3.77+0.63 3.50+1.28 3.87+1.59 3.77+1.43 34.51
Reduction of odor and hardness of feet" 4.23+0.90 4.2340.77 4.2340.77 4.2340.63 18.28
Convenient to use 5.00+0.00° 5.00+0.00° 5.00+0.00° 4.73+0.522 5.28
Usage amount 4.73+0.45% 5.00+0.00° 4.73+1.01%° 4.53+0.73° 13.99
Average + S.D. 4.25+0.66 4.20+0.64 4.3240.97 4.2040.95 11.23
3. Production
Easy to produce 4.87+0.35¢ 4.23+0.82° 3.87+0.63% 4.00+0.74%° 15.52
Value addition on waste 3.77+0.947 4.33+40.71° 4.13+0.98% 4.07+0.82% 21.30
Reduction of amount of pomelo peels 0+0.00? 4.13+0.94° 4.77+0.43¢ 4.17+1.15° 23.61
Community uniqueness® 4.07+1.05 4.10+1.30 3.83+1.39 3.67+1.09 31.04
Average + S.D. 3.27+0.742 4.20+0.94¢ 4.13+0.865 3.90+0.98° 12.24
Total average + S.D. 4.02+0.63* 4.18+0.70° 4.26+0.83° 4.14+0.86%° 6.65

Data are expressed as mean =+ SD.

Means with different letters in a row are significantly different (P < 0.05).

NS = not significant (P > 0.05).
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Table 5 Quality of the selected herbal foot soak product

ltems Day 0 Day 30
Packaging Normal Normal
Color Normal Normal
Smell Normal Normal
Coagulation Not appear Not appear
Mold appearance Not appear Not appear
Moisture (%) 6.09+0.42 7.14+0.69
Total plate count (cfu/100 g) : 1.92+0.18
Yeast and mold count (cfu/100 g) : 2.23+0.36

310 Table 6 NSAWINAUYUINGAY 919895101
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Table 6 Cost of the herbal foot soak product per package (14 g)

Formula 1 Formula 3
Raw materials Price
Weight (g)  Cost (baht)  Weight (g) Cost (baht)
Dried pummelo peel - 0 0 4.5 0
Dried phlai 150 baht/kg 4 0.60 3 0.45
Dried asiatic pennywort leaves 120 baht/ke 4 0.48 1.5 0.18
Dried tamarind leaves 150 baht/ke 4 0.60 3 0.45
Alum 45 baht/kg 1 0.05 1 0.05
Flower of salt 80 baht/kg 1 0.08 1 0.08
Synthetic pummelo flavor 3.2 baht/mL 0.5 1.6 0.5 1.6
Total raw material cost 14.5 3.41 14.5 2.81
Package and label cost 8.88 8.88
Total cost 12.29 11.69

4. unagy

wan At aulnsudinfddendule gasia
fign Ao wWaendule naud Tuthun uazlunzv iy
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