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Carotenoids pigment extraction from a wasted persimmon peel
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Abstract

To develop the use of natural pigment for food, carotencids from wasted persimmon peel were extracted with seven
organic solvents. Among the solvents, acetone was a high yielding solvent of carotenoids. Extraction trends depending
on process variables(temperature, time, solvent ratio to persimmon peel) were explained through Tesponse surface which
was made by central composite experimental design. Carotenoid contents were increased with the extraction time and
solvent matio but it decreased in the higher extraction temperature. The optimum conditions of extraction process
variables were predicted as 29°C, 93min. at fixed solvent ratio(1:27).
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Table 1. Levels of extraction conditions in experimental
deign.

Levels
2 -l 0 +1 +2
X1 Temperature('C) 200 30 40 5 60
X, Time(min.) 20 40 60 80 100

Solvent ratio to
persimmon feel (g/g)

X: Extmaction conditions

X3

Zu} 3 TE
FEZ0lY carotenoidsEzt
FZ8uo] @E  carotenoids TS
Table 20] Jepfith SAZI £& m
2 FE% AeEdeE I 52 hexane—— *}%
g AS7} 20w F=A Sujol acetoneO.F FEE
AGP7E 71 #=A JEbgTh Grosse] Eaie] &3k
AEA Fol €A F carotenoids T A 100g
2] banana 0.8mg, mandarin pulp 1.4pg, apricots 3.5mg,
tomato 5.4mg, red pepper 15mg “12] 31 persimmon peel 49
g e e AeE Husodurkls). B vl
A A Zate]e] carotencidse] T}E 28 A9l
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Table 2. Experimental data on carotenoids contents of

extracts for each solvent in the peel of
persimmon
Solvents Total carotenoids(mg%)
Acetone 187.74
Methanol 81.3
Ethanol 93.46
Ethyl acetate 122.52
Ethylene chloride 120.38
Ether 142.32
Hexane 151.37

3¢ 2HE ol&sgn, HHY IRZAL ¥ A%
FELE, 3243, 4705 ¥R 3o %}o—ﬁﬂ#
< A 23 274 HARLD HEdo &

Table 49} 2t} °la HAATE 01%-6}@1
o] 27 WEEVE HHY 5 YTk

A
=
sl

=7

J
O,
—
gus

NXog R

Table 3. Experimental data on carotenoids contents for
acctone extracts in the peel of persitmmon fruit

Ll Wy
] () Y feel (g (my/l00g)
1 3-1) 40(1) 15(-1) 1311
2 30C1) 4001) 25(1) 1527
3 30(1) 80(1) 15¢1) 166.1
4 30-1) (1) 25(1) 1903
5 50(1) 40(-1) 15¢-1) 985
6 50(1) 40-1) 25(1) 1016
7 51 81 15(-1) 1072
8 501) 80(1) 25(1) 118.1
9 40(0) 60(0) 20(0) 1357
10 400) 600) 200) 1376
1 60(2) 60(0) 2000) 84.7
12 20(-2) 60(0) 20(0) 1101
13 400) 100) 20(0) 1429
14 40(0) 200-2) 20000 103.8
15 4000) 6000) 300) 1497
16 400) 600) 10(2) 1282

Table 4. Taylor second oder equation calculated by
RSM program in the peel of persimmon

Response Tayler second oder equation R'  Sipnificance
Y= 1479187549 SSTSX1124725%2+
carotemoids  2.765X3-0.098125X,-0.029625K1X2
contents 000B313XZ-00795X1X3+0013%7 0823 00403
X3+0.003X5°
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*Kach value is the mean for three replicates.
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Table 5. Variance analysis of processing varjables on
carotenoids contents

) Sum of squares
Process variables DF -
carofencids contents Pr>F
Extraction Temperatare(T) 4 T600% 0.0196
Exiration fime(min) 4 2147* 00369
Solvent ratio 4 677 0.0656

to persimmon feel (gfg)

*Significance at 5%
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Table 6. Predicted levels of process variables at
optimum condition yielding of carotenoids
contents

Process variables Optimum conditions

Extraction Temperature(C) 0.075
Extration time(min.) 0217
Acetone ratio -2.78
Predicted carotenoids contents S.Pa)
at optimum conditions 12449
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Fig 1. Response suiface plot of carotenoids contents related
to extraction temperature and exmaction time at vatious
solvent ratios.

HEzHe MY

7R Agws g 7
(Table 5) BujnlE F4H0
7tel HHzAg TR EATE T4 Al
HE 1272 & F FFLx9 F2AUNTE ¥5=2
slo] 24S 33 AFE Fg 29 Jehigch &
TE 29T 224A A w2 g E9FUL,
257 E71ERE B2 BEolen FEA70)
Z7VE5%  carotenoids@ o] EA WElyiTh  whabA
carotenoids 4-2] FEAHF AL 29T, 9Bmin, 1272
AAs Ak

o

—459—



5 FAEARGEEE A HsA AM4E (2001)

60 1 ]

R

46—

T
———
) AT —
40 1 /
1< 160
1 (
30 -
3
m \\ ‘
0 40 &0

1
80 100

Extraction temperature {°C)

Extraction time (min)

Fig 2. Contour plot of response under the constant solvent
ratio(1:27).
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