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Abstract

Supercritical carbon dioxide (SC-CO2) was used to extract S-carotene with and without co-solvent such
as ethanol, acetone, chloroform and pentane from red paprika at 40~60°C and 150~250 bar. S-carotene
extracted was determined by HPLC. Chloroform and acetone were efficient among other co-solvents and
the cross-over point was appeared in the vicinity of 200 bar. The extractability of S-carotene was depen-
dent upon the solubility parameters (8) of co-solvent. With chloroform as a co-solvent, B-carotene con-
centration in the extract was the highest at 200 bar and 60°C than other co-solvents (199.1 B-carotene
mg/100 g freeze-dried red paprika). It was confirmed that proper selection of the co-solvent was impor-

tant for the extraction of f-carotene form red paprika.
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Fig. 1. Schematic flow diagram of SFE modular system (JASCO Co., Japan).
(1) Liquid carbon dioxide cylinder, (2) Modifier, (3) Cooling circulator, (4) CO, pump with cooling jacket, (5) Modifier pump, (6)
Stop valve, (7) Stop valve, (8) Pre-heating coil, (9) Mizxer, (10) Line switching valve, (11) Stop valve, (12) Extraction vessel of

Column, (13) oven, (14) Detector(UV), (15) Back pressure regulator
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Table 1. Operation conditions of supercritical fluid ex-
traction

Parameters Conditions
CO, flow 2.0 mL/min
Modifier flow 0.1 mL/min
R-T 60min
Back pressure regulator heater Temp. 60+°C
Extraction vessel volume I mL

IFreeze-dried papti kal

v

| Extraction with 50% methanol a

nd distilled water(1:1), 2times |

y

[ Residue : Extraction Mth‘solvent (at 30°C, 60min) |

[Filterate : Evaporation (at 38°C, In Vaccuo.) |

[Treatment with ethly ether and saturated NaCl solution |

| Upper laver : Concentration to 20ml |

v

[ Saponification with 10% alcoholic KOH solution (ovemnight, at room temp.)|

| Separation with saturated NaCl solution, 3 times |

[ Upper layer : Drying with Na_SO,, anhwdrose |

[ Evaporation (at 30°C. In vaccuo.) |

| Dissolving in chloroform containing, 0.01% BHT |

[ Crude carotenoid solution |

Fig. 2. Flow chart of extraction of carotenoids by organic solvent.
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Table 2. Solubility parameter

Table 3. HPLC condition for cartenoids analysis

Solvent Solubilit[y N;I);?f?eter )
Ethanol 26.0
Acetone 20.2
Chloroform 19.0
Pentane 143
Yellow Pigment 18.0
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Barton, 1983).

71E9 /7|1B0FE

ZAARA FEM BREVE AT 4579
$-718-vll(ethanol, acetone, chloroform, pentane)E
ol g3l FEH2E 30°C, FEA7F 608, & 8]
H 1:209] BYE 2ZANA FE3}IAT Cur
(1960)2] W& §83te 7zt gvlo] o3 F&€
7HEA] S EL 38°CAlA AT EEERIIE U

ZAF13 ©]Z diethyl ether®} ¥3} NaCl (1:1,
vl E8A1A xgslz, 29 A5dd 10%
KOH/ethanol £98 A7lste] 2427k B Bx)&
2, B8 4Ede e FFPFAYEFLR
g3 ¥ ARV E AYEEEe 001%
BHT?} &89 chloroformo] &3l3}ed AFH| AR
34 tHFig. 2).

HPLCOIl 2|8t B -carotene &gk

Carotenoids FZE9IA B-carotene2 B H317] 9
A YA FAE 528 dge FEES AL
28 F23ld 1 mLe chloroformdl] 833l ¥4
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Operating conditions

HPLC

Instrument (Model $2100, Sykam, Germany)
XTen"aTMRP,g Sum

Column 4.6 X 250 mm (Waters)
Detector UV detector
Absorbance 450 nm
Flow rate 1.0 mL/min
Mobile phase methanol : chloroform (96 : 4)
Injection Volume 20 ul
Column temperature 38°C
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ARg-3tT) oMol HPLC AMS F712 Table 33
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Fig. 3. Effect of co-solvent on extractability of S-carotene
from paprika (Extraction Temperature=50"C).
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Fig. 4. Quantity of [-carotenes extracted from red
paprika as function of extraction temperature at various
co-solvents (Extraction pressure=250 bar).
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Fig. 5. Quantity of [-carotenes extracted from red
paprika as a function of extraction pressure at various
co-solvent (Extraction temperature=50°C).
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Table 4, Effect of co-solvent on extractability of B
carotene from red paprika

Extraction solvent ([ri-n cg}a:%tgnge) Enhance(rg;‘,lr)lt factor
Co, 70.08 1
CO,+Ethanol 135.35 1.93
CO,+Pentane 140.21 200
CO,+Acetone 141.57 2,02
CO,+Chloroform 149.49 213

Extraction temperature and pressure = 50 C/200 bar
"Weight ratio of solute in CO, and co-solvent mixture

2

)

E

3

o

§ 80-

60 4 —_"

- ————
150 200 250

Pressure (bar)

Fig. 6. Quantity of B3-carotene extracted from red paprika
by organic solvent.
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