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1. Response Surface Methodology (RSM)
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Agas) — (0.304 x Ags) + (0.452 x Asy).
Lycoperr (-0.0458 x Agg) + (0.204 x
A 645) + (0.372 x Ags) — (0.0806 x Asg).
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Table 1 Treatments designed in response surface methodatadthe response values.

Temperature  Time B-carotene Lycopene
Treatment Power (W) (°C) (min) (mg/kg) (mg/kg)
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

Beta
X= A Power
Y=C:Time
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).

A

Cow g @L‘Q -y

RSM wil ;b bl Los 5 40 5l Jol- =l
G5 oIl gls Gsasl gl (gl dhe i Jie a5 sls oL
b Jde ple bl w3l s canllas ol s 0l
o i ol b Osesl bl BT g Je cpl 5 54
goarg b IS dolre ot S Jde o i ol
e O sl Fogesl & (s el ills ases Jsr
S bzl e s 4 Gl Ju 3 (P>0.0D 555 s
S Je 3 K g /) c]a.wﬁ Ol me Dl (gl
A Sl ek sl ol o Sl eslinad b IS dslae e S
D8] ws S Jol bl

6&4:33153‘)\Sﬁ S g2 QMJ Lo sd\.a‘) JS|
A JA

le',;.»l e Oy 5 s s Ol - S
S b Ol (S s bl Jdlb sbasyssls

C]J:;—.?..u\ O]}:‘ u:"ib';‘ C,.GL! g [&ER Ji.ib,é\


https://fsct.modares.ac.ir/article-7-7639-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

\Y’q-\Mc\io)‘}chYa‘;w &‘J;@L“p)f}b

DESIGN-EXPERT Plot DESIGN-EXPERT Plot
Lyc Le
X = A: Power X = A: Power
v BTemp Y= C': Time
Actual Factor
C:Time=2500 230869 Actual Factor 200185
212.735 B: Temp = 40.00
178.4
174.602
147.617
136.469 K<
(8]
98.3353 %6.833
€8.0498

50.00

40.00

B: Temp 35.00

30.00 30.00

C:Time 17.50 45.00
A: Power
Fig 4 Interaction effects of temperature and sound 1000 3000
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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the extraction of pepper carotenoids (beta- Fig 3 Interaction effects of temperature and sound
carotene). power on the extraction of pepper carotenoids

(beta-carotene).

AN


https://fsct.modares.ac.ir/article-7-7639-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

B Gads 55l Sl sl B sl

),L;A@RSMMuﬁb};};uT;\yu@u%@u
33001 Sy 3o Jils K) SLS 5 2t ax a2l
@ids V0N 0l S 5 ol 2l Gl o Jal 5 oS
o S ol o AV les 5 Dl AV s s
M a5 5, glmaal Ol Ll s nl cod Al
ijl,;)s(:]fd\:nir'/WY)\JLJJ)lSLzQ)ymeB
s O eSS 03 8 e YIV/EE i w0 o S
(Lol plox Osd) dals wsad b oawslis 5 &5 Ui
53 AS 8 e op maS Sl (S e SRl
423310 Oloy 5 a3 YA gl «ly £ Sgr ol jlas

(Y Jsd) A sdalie

DESIGN-EXPERT Plot

Lyc
X=B: Temp
Y=C:Time

Actual Factor
A Power = 60.00

162.909

146.097

129.286

112.474

—%5.6626

40.00

25.00
C: Time 17.50

10.00 30.00

Fig Interaction effects of temperature and time on

the extraction of pepper carotenoids (lycopene).

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

Optimized Power Temperature Time beta-carotene Lycopene
points (W) (C) (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

Dehghan Tanha, R. %, Aminifard, M. H.2, Bayat, H.?"

1. Department of Food Sciences and Technology,d@rah Ghuchan, University of Azad, Ghuchan, Iran
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(Received: 2016/11/01 Accepted: 2017/03/13)

Chili pepper Capsicum annum L.) belongs to the family Solananceae and contairge amounts of
secondary metabolites (phenol antioxidants andeaoads). Considering pigments content of pepper
having red color and strong antioxidant effectss widely used in the preparation of food gradesly
The use of ultrasonic waves due to its promisirfgoés on maintenance and processing of food is
growing. The aim of this study was to evaluate ¢fectiveness of ultrasound in the extraction of
carotenoid compounds extracted from red pepperpandess optimization using response surface
methodology (RSM). Variables in study were extkattiemperatures at 3 levels (30, 40 and 50 °C),
extraction times at 3 levels (10, 25 and 40 mijuéesl 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 wegrrent temperature of 49 °C for 10 minutes
and 89.9 percent ultrasound power. Under theseitbomg] the values of extracted carotenes were
430.6 mg/kg for beta-carotene and 261.4 mg/kg fmopene. The results showed that using
ultrasound pretreatment before extraction of camtis increased the amount of extracted lycopene
and beta-carotene.

Keywor ds: Antioxidant activities, Carotenoid, Chili pepperpi@®nization, Ultrasound
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