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Effect of ultrasonic on extraction lycopene from Gac(Momrdica

CochinOCHINCHINENSIS) fruit aril
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Abstract

The lycopene from Gac fruit aril was extracted by mixtures of hexane: methanol (4:3) with an ultrasonic technique at
40 kHz (40, 60 and 80% levels) and extraction time (60, 90 and 120 minutes). The effect of ultrasonic power and
extraction time were analyzed by using the response surface method. The second order polynomial equation
properly explained the effect of extraction time and ultrasonic power on the amount of lycopene, lightness (L*),
redness - greenness(a*) and yellowness - blueness(b*). The response surface method was used to explain the
optimal condition of extraction time and the ultrasonic power that effected colour value and amount of lycopene. The
optimal of ultrasonic power and extraction time were in the range of 50-73% and 83-109 minutes, respectively that
the efficiency extraction had increased 2 time. Thus, the ultrasonic power technique assisted combination extraction

process increased the extraction efficiency of lycopene from Gac fruit aril.
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arunata Response surface methodology (RSM)

Table 1 Matrix of experimental Central composite

design (CCD) for extraction lycopene from Gac fruit

aril
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FLYULIR(WIN) NRIARNW(%)

1 90 (0) 88.28 (+0l)
2 90 (0) 60 (0)
3 90 (0) 60 (0)
4 90 (0) 60 (0)
5 120 (+1) 40 (-1)
6 90 (0) 60 (0)
7 90 (0) 60 (0)
8 132.42 (+QU) 60 (0)
9 60 (-1) 40 (-1)
10 60 (-1) 80 (+1)
11 47.68 (-0l 60 (0)
12 90 (0) 31.72 (-0)
13 120 (+1) 80 (+1)
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Table 2 Effect of solvent ratio on lycopene extraction

LENLTWLUNIUDR L* a* b* Lycopene(ug/g)
3:4 2575°+0 25 | 34.78° +0.29 | 23.64° +1.14 352° + 16
4:3 24.75° +0.21 | 38.88°+ 0.50 | 30.96" +0.40 608" + 16
7:3 25.03° +0.50 | 38.31°+1.17 | 28.96" +1.33 608" +0.00
INANTIA 2 BadnascrnazauRamIanala  Table 3 Effect of extraction time and ultrasonic power

Iﬂﬂuﬁqmvxqﬁ 25 9IALTALTOR 1381 90 W NHAGaAN

on redness - greenness(a*) and lycopene content

AMURIN (L*) ananuiduiuad(@®) manuidufindes | wan @) | mMas®%) | L | a* | b* | Lycopene(uglg)
(b*) wazdSunmlalailu(Lycopene) adnsdsiudmAnig | 47.68 (-0) | 60 (0) | 4382 | 0.59 | 4358 801.6
FOANIZALAMNUTNW 95% (P<0.05) NOATIEIH 4:3 3% 60 (-1) 40 (-1) | 4394 | 055 | 42.94 7376
ldusnnmlaladugiga wwinfiu 608 pglg aandasnuen 60 (-1) 80 (1) | 44.11 | 045 | 40.64 544
anutdufuas@)nld  vinnu 38.88 asnuisdanld 90(0) | 3172(Q) | 43.25 | 0.98 | 45.91 849.6
aEInURIAYnazas 4:3 lunsanaasialaduain %0 ) 60(0) | 42042115208 ] 11088
T a o v e 90 (0) 60 (0) | 41.16 | 252 | 5413 |  1062.4
WauwdaWndndiuaIaaniioliey seaadadny
ao  eme & e 90 (0) 60 (0) | 41.64 | 2.06 | 50.74 |  1084.8
NWIBVBIIAANG U117 (2548) MBIWINAIIRZANE
A dcdal_ A A - » 90 (0) 60 (0) | 40.86 | 2.64 | 56.76 |  1267.2
dunsdnddszinsanlumsanalaladuannuzidama
3 , . . . 90 (0) 60 (0) | 40.19 | 2.53 | 54.58 1160
RIAA ADFITWRNTZAINILTNLTUNLLNNIBER (DATEIW
N 90 (0) 88.28(+0l) | 43.41 | 0.64 | 44.16 817.6
4:3)
120 (1) 40 (1) | 42.90 | 1.47 | 48.13 934.4
120 (1) 80 (1) | 43.07 | 1.03 | 47.05 881.6
132.42(+0) | 60 (0) | 43.46 | 0.92 | 45.05 843.2
2) NAUBITTEZIAMIRNALALINaIvaInawnilaLFnIdanTana laladu
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1a 1b

Figure 1a,1b Response surface plots for lycopene
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Figure 2a,2b Response surface plots for redness - greenness(a*)
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2.37 -0.13(P) +0.24(T) -0.76(P") -0.79(T°) -
0.08(PT); R = 0.948
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Table 4 Regression coefficient and ANOVA of
regression parameters of predicted response surface

quadratic models

Lycopene = 1136.64 — 36.4569(P) +74.1539(T) —
164.90(P) -170.92(T°) +35.2(PT) ; R’ = 0.8608
05
- 15 o5 no
-
1.0 1.0//
o
0.5 /
=
E— 0,0
£ /
-0.5 i Vs /
/ 0-5/
_1.0'
1.0 ‘/4/ P
oo Y
-10 -0.5 0.0 0.5 1.0
power (%o)
2b
L* a* b* Lycopene
(Hg/9)
Constant 411780 | 23720 | 536580 | 1136.64
(0.000) | (0.000) | (0.000) (0.000)
Linear 0.0708 | -0.1276 | -0.7319 | -36.4569
B- (0.740) | (0.191) | (0.373) (0.322)
-0.3236 | 02458 | 1.7099 74.1539
B- (0.158) | (0.027) | (0.062) (0.067)
Square 1.0810 | -0.7579 | -4.6677 164.90
Ber (0.002) | (0.000) | (0.001) (0.003)
12360 | -0.7854 | -4.6677 170.92
B (0.001) | (0.000) | (0.001) (0.002)
Interaction 0 -0.0850 0.3050 352
Ber (1.000) | (0.518) | (0.787) (0.491)
R’ 0.882 0.948 0.893 0.861
P Value 0.004 0.000 0.003 0.007
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