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Abstract

PB-carotene from persimmon peel was extracted with five organic solvents by microwave-assisted extrac-
tion. Among the solvents, acetone was the highest yielding solvent for fS-carotene. Extraction trends
depending on the process variables (microwave power, solvent ratio, extraction time to persimmon peel)
were explained through response surface methodology which was made by central composite experimen-
tal design. B-carotene content was higher at the shorter extraction time (2-3 min) and at the higher
microwave power, while solvent ratio had less effect than the others. The optimum condition of extrac-
tion process variables was predicted by microwave power (197 W) and extraction time (2.5 min) at

fixed solvent ratio (1 :23).
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Table 1. Levels of extraction conditions in experimental
deign

X Extraction Levels
i conditions -1 0 +1
Microwave
X, powder(watt) 100 150 200
X, Solvent ratio 10 20 30
Extration
X time(min) 1 3 5
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Table 2, Experimental data on S-carotene contents for each solvents from the peel of persimmon fruit by microwave-

assisted extraction

Extraction condition

Each solvents

[B-carotene contents

Microwave powder(watt) Solvent ratio EXtr?gg:)ﬁme (1/100g)
Acetone 150 20 3 2,379
Ethanol 150 20 3 1,425
Methanol 150 20 3 1,512
Ethylacetate 150 20 3 1,938
Hexane 150 20 3 1,044

Table 3. Experimental data on B-carotene contents from acetone extracts under different conditions based on central

composite design for response surface analysis

icro
Treatment No. Microwave Power

Solvent ratio

Extraction time PB-carotene contents

(watt) (min) (ug/100 g)
1 200(1) 30(1) 3(0) 2,864
2 200(1) 10(-1) 3(0) 2,263
3 100(-1) 30(1) 3(0) 2,105
4 100(-1) 10(-1) 3(0) 1,793
5 200(1) 20(0) 5(1) 2,012
6 200(1) 2000) 11 2,742
7 100(-1) 20(0) 5(1) 1,152
8 100(-1) 20(0) 1(=1) 1,588
9 150(0) 30¢1) 5(1) 1,620
10 150(0) 30(D) 11 1,993
11 150¢0) 0(-1) 5(1) 1,384
12 150(0) 10(-1) 1-1) 1,848
I3 150(0) 20(0) 3(0) 2,316
14 150(0) 20(0) 3(0) 2,403
15 150(0) 20(0) 3(0) 2,417
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Table 4. Taylor second equations calculated by RSM program in the peel of persimmon fruit

Responses Taylor second equations R’ Significance
Y=-186.247917+5.027750X1+48.072083X2+750.106250X3
B-Carotene contents +0.007987X12+0.144450X 1X2-1.424083X22-0.735X1X3 0.9597 0.0055

+1.131250X2X3-131.283333X32
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Table 5. Analysis of variance showing significant effects of
processing variables on f-carotene contents

Sum of squares
Process variables  DF

B-carotene contents Pr>F

Microwave power

ok

e 4 1358659 0.0076
Solvent ratio 4 306969 0.1362

Extraction time 1543617 0.0057%*

(min)

**Significant at 1 %

Table 6. Predicted levels of process variables yielding
optimum response of carotenoid contents

Level for optimum response

Process variables Carotenoid contents

Microwave power (watt) -7.37

Solvent ratio -1.28
Extraction time (min) 0.25
Morphology predicted value Sp”

at stationary point 749.29

S P=Saddle Point

MicrowaveFEZ=710| [IHE B-carotene&t&te| Bist
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9l W&l microwave power’t 37VEFE A U
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SriFE e HAT 2 Azke] AQFEAA R,
nfolAZ o] B FEHL 1/50 o)e] FEANL &
% 7F5dE HAAFEAYTE Microwave powers}t £
Hlol A F2A17H] F7tel| & BcarotenerFe] W
Sh= 3ROlAM Huigke Ron, fuim] Fril u
€ A= 1:205% 1:309014 FRE Zpojzt wA
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Fig. 1. Response surface plot for B-carotene contents as
related to each extraction condition of solvent ratio and

extraction time.
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Fig. 2. Response surface plot for S-carotene contents as

related to each extraction condition of microwave power
and solvent ratio.
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Fig. 3. Response surface plot for S-carotene contents as

related to each extraction condition of microwave power
and extraction time.
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Fig. 4. Contour plot of response for B-carotene contents
(ug/100g) under the constant solvent ratio (1 : 23).
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