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ABSTRACT

Formulation of liquid soap and soap hars contains Chinese water chestnut extracts were
developed. The flesh and skin of water chestnut extracted with chloroform, ethanol, distilled water and
juice extracts were tested their growth inhibitory effect on bacteria, i.e. Bacillus subtilis, Escherichia
coli, Propionibacterium acnes, Pseudomonas aeruginosa and Staphylococcus aureus by an agar disc
diffusion method. It was found that the chloroform extract of water chestnut skin showed the inhibitory
activity against B. subtilis, p. acnes and . aureus with minimal inhibitor concentration (MIC) value of
25, 125 and 62.5 mg/ml. Liquid Soaps were developed from liquid soap base formulation contained
10%juice extracts and soap bars were formulated from soap base contained 5, 10 and 15% finely dried
skin and 10, 15 and 20% juice extracts. The sensory evaluation of 30 panelists was undertaken using a
9-Hedonic scale. The results informed that the scores of liquid soap contains Chinese water chestnut
extracts were in the range of likefunlike scores to like scores, and the scores showed statistically
significant (p<0.05) among liquid soap hase formulation. Sensory evaluation of soap bars revealed no
significant difference between soap bars contains finely dried water chestnut and juice extracts at
various concentration (p>0.05). Liquid soap and soap bars contains Chinese water chestnut extracts
showed the inhibitory activity against B. subtilis, E. coli, p. acnes, Ps. aeruginosa and . aureus.

Keywords  Elecharis dulcis Trin; Chinese water chestnut; Plant extract; Liquid Soap; Soap Bars;
Antibacterial activity
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(minimal inhibitor concentration, MIC)
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1
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agar disc diffusion
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37 24
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1 5 B. subtilis, E. coli, p. acnes, Ps. aeruginosa
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3 B. subtilis, p. acnes . aureus
135,85 73
1 B. subtilis 34
5
( 41)
(outer membrane)
(Parekh and Chanda, 2007)
MIC
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p. acnes . aureus MIC 25, 125 62.5
(42
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(2545)
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5.30+1.5%
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(970400 )
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432

9.75, 9.78

8-10

1
4.13+1.87*
3.13+1.93*
3.27£1.64d
5.40£1.63°
5.10£1.63
4.40£1.35
5.23£1.55a
4.37+1.7%
4.50£1.66a

400
200
300
100
150

10

9.56

2
4.67+1.54a
5.20£1.630
3.43+1.36%)
6.00+1.828)
5.73+1.48%
4.97£1.524
5.60£1.67a
5.07+1.44%
5.17+1.32%

60

200
100
300
250

3
4.5312.05a
4,97+2.08h
3.20+1.13a
6.27+1.41h
5.90+1.30b
490+1.71a
5.601.33a
5.00+1.362)
5.23t1.74%

150

(2545)

4
4931413
5.43+1 94l
3.27£1.20d
5.73£1.93d
5.63£1.71d
4.87+1.66a
5.73£1.48a
5.13+1.550
5.703=162

60
60
60
60
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5
6.20£1.580
6.101.86¢
3901420
6.10£1.77d
6.20£1.67h
b.07£157*
5.83£1.2%
5.601.750
6.271.46¢

(p<0.05)

150
150
150
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46
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1 , 1 1
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2
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3
1
(9.78£0.01°)
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* ( 150 250
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10

34
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4.7
I} 5.9711.63b 4,77£1.57a 5.831.320
2 6.73£1.68b 5.63+1.54a 5.501.61a
3 0.631.96h 3.931.76a 3.23+1.10a
4, 6.67£1.40b 6.23+1.652 6.301.680
D, 5.710£1.62a 6.07£1.82a 6.17+1.56a
6. 5.80+1.42a 5.60+1.7% b.67+1.54a
1 6.27+1.28a 6.23+1.63a 6.03+1.43a
8 6.10£1.60b 5.4311.89% 5.00+1.80a
9 6.80£L.77b 4.5011.8% 4,43t1.50a
10 6.13£1.48b 5.47£1.532 5.43+1.30a

; (p<0.05)
* ( 150 250
60 150 )
5
10
1 ' 9.74 9.77 (
43)
(2545) 8-10

(p<0.05)

10 (p>0.05) ( 49)
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(9.74£0.018
(9.77£0.019
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( 150 250
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5
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2
3
4,
5.
6.
1.
8.
9
10.
60
9.74-9.78

150

(2545)

6.10£1.580
6.17+1.62h
4.43£1.76a
5.5311.83a
5.27£1.57a
5.10£1.60a
5.63£1.45
4.60:1.67a
4.00:1.82a
4.93£1.57a

3.87t191a
5.37+1.54a
3571553
6.13+1.55a
6.00£1.39
5.17+1.62a
6.001.46b
4.97+1.87a
4,20+1.47a
5.03+1.33a

8-10

5.43+1.67h
5.43+1.553
3.70£1.3%
6.03£1.67a
5.73+1.55h
5.57+1.85
6.03+1.27d)
4.97£1.54a
420154

- 543t1.383

37

(p<0.05)
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4331
510 15 !
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| (p>0.05) ( 4.11)
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410 510 15
( )
5
(9.84+0.018
10
5
(9.84+0.018
15
10
(9.81+0.013

(p<0.05)
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510 1
)
5 10 15
L 4.63£1.43¢ 4.13£1.250 3.63t1.43a
2 4.80+1.45h 453t1.43d 4.23t1.10a
3 3.87t1.61a 3.83t1.56a 3.63t1.56a
4, 5.2011.83a 4.9311.72a 4.77£1.91a
o) 5.30+1.70a 4.901.52a 4.93£1.60a
6. 5.00£1.41a 4.77£1.50a 4.90£1.77a
1 5.10t1.27a 5.03t1.54a 4,731.26a
8 4.60£1.77a 4.70£1.66a 4.40£1.35a
9 3.50£1.50at 3.5311.66a 343t1.61a
10. 4.60+1.353 4.631.63a 4.57£1.5%
(p<0.05)
4332
10, 15 20

979980  412)

(005 ( 413)
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105 2
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10
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10 15 20

557145 5.27+1.60a 5.07+1.3%
4.67+1.37a 453+1.61a 4.37+1.47a
4.07+1.53a 4.03+1.35 3.93t1.lla
547+1.33a 5.07t1.44a 5.03+1.38a
5.20%1.06a 483+1.34a 4.67+1.40a
4.93+1.53a 463+1.30a 490+1.37a
5.50+1.48a h47t161a 5.17+1.62a
4.93+1.60a 483+1.49 4.77+1.38a
3.93+1.68a 3.87+2.05a 3.47+1.55
5.27+1.66a 457+1.65a 5.13+1.70a
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44
10 4.2
10
5 43
B. subtilis, E. coli, p. acnes, Ps. aeruginosa . aureus
B. subtilis, E. coli, p. acnes, Ps. aeruginosa
. aureus

4 5. subtilis, E coli, p. acnes
Ps. aeruginosa
B. subtilis, p. acnes, Ps. aeruginosa . aureus

5 (4

Bronidox
9.0
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d4q

10

B. subtilis

5.840.5
5.8£1.8
5.7:0.4

5.440.6

5.440.6

5.440.6

3.240.5
254£0.9

E. coli

2.0£0.3
2.3:0.1
1.340.3

0
0

30.440.3

(

D. acnes
1.840.7

6.9¢1.1
1.240.8

6.840.7
5.3£1.5
4.540.7

2.60.9
215414

t

Ps. aeruginosa

3.840.1
3.640.3
4240.1
2.940.4
3.740.6

3.140.1
15405

25.340.3

)

. aureus

12.341.0
13640.8
0.846.3

1.840.1
28.041.3
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1

. aureus
E. coli, p. acnes, Ps. aeruginosa . aureus

B. subtilis, p. acnes

62.5

2

10
3
150 250
5
4

. aureus

60

150

MIC

B. subtilis, E. coli, p. acnes.

B. subtilis, p. acnes, Ps. aeruginosa

5.2

. aureus

43

5. subtilis, p. acnes

10

B. subtilis,
MIC
25, 125

Ps. aeruginosa
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