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Table 1 Treatments designed in response surface methodatadthe response values.

Temperature  Time p-carotene Lycopene
Treatment Power (W) (°C) (min) (mg/kg) (mg/ka)
1 60 50 25 380.07 181.92
2 30 30 40 305.17 105.02
3 30 40 25 310.68 108.11
4 90 30 40 365.64 160.49
5 60 40 25 318.04 116.71
6 60 40 25 300.17 102.71
7 60 40 25 320.54 119.31
8 60 40 25 297.71 98.85
9 60 40 10 325.12 127.32
10 60 30 25 322.67 122.01
11 90 50 40 405.89 206.24
12 30 50 10 313.58 114.2
13 30 30 10 298.11 100.62
14 90 40 25 415.01 216.81
15 60 40 25 316.38 115.48
16 30 50 40 308.83 109.63
17 60 40 25 318.53 117.04
18 90 30 10 390.44 192.42
19 60 40 40 312.89 113.84
20 90 50 10 430.32 261.26
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DESIGN-EXPERT Plot
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Actual Factor 397.83
B: Temp = 40.00
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Fig 1 Interaction effects of ultrasound power and
time on the extraction of pepper carotenoids (beta-
carotene).
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Fig 4 Interaction effects of temperature and sound
power on the extraction of pepper carotenoids Fig 2 Interaction effects of ultrasound power and
(lycopene).

time on the extraction of pepper carotenoids
(lycopene).
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Fig 5 Interaction effects of temperature and time on
the extraction of pepper carotenoids (beta- Fig 3 Interaction effects of temperature and sound
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Fig Interaction effects of temperature and time on

the extraction of pepper carotenoids (lycopene).

Table 2 The results of the optimization process for caroids of pepper.

Optimized Power Temperature  Time beta-carotene Lycopene
points (W) (©) (min) (mg/kg) (mg/kg)
1 89.92 49.70 10.64 430.62 261.44
2 89.24 49.90 11.09 428.09 259.41
3 90.00 50.00 10.12 432.19 255.41
4 90.00 50.00 13.95 435.14 253.94
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Effect of ultrasound on extraction of carotenoids of lycopene and
beta-car otene from chili pepper fruit and response surface
optimization of extraction conditions
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Chili pepper Capsicum annum L.) belongs to the family Solananceae and contiairgee amounts of
secondary metabolites (phenol antioxidants andeaoids). Considering pigments content of pepper
having red color and strong antioxidant effectss widely used in the preparation of food gradesdy
The use of ultrasonic waves due to its promisirfgot$ on maintenance and processing of food is
growing. The aim of this study was to evaluate ¢ffectiveness of ultrasound in the extraction of
carotenoid compounds extracted from red pepperpaodess optimization using response surface
methodology (RSM). Variables in study were exti@ctiemperatures at 3 levels (30, 40 and 50 °C),
extraction times at 3 levels (10, 25 and 40 minjudesl power at 3 levels (30, 60 and 90 watt). The
results based from optimization using RSM showeat thith increasing time and temperature of
extraction, carotenoid content decreased and isetkarespectively. Carotenoid contents also
increased in red pepper with increasing ultrasopoder. The optimal conditions for extracting
maximum carotenoid compounds out of pepper wearrent temperature of 49 °C for 10 minutes
and 89.9 percent ultrasound power. Under theseitams] the values of extracted carotenes were
430.6 mg/kg for beta-carotene and 261.4 mg/kg jmopene. The results showed that using
ultrasound pretreatment before extraction of camaites increased the amount of extracted lycopene
and beta-carotene.

Keywor ds: Antioxidant activities, Carotenoid, Chili peppermpt@nization, Ultrasound
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