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Abstract

Such extraction conditions as the kinds of solvent, extracting temperature, extracting time, ratio of
material to solvent and particle size of material, were studied to maximize the extraction of oleoresin
from chopi. Larger amount of soluble solids were extracted from seeds with nonpolar solvents
(hexane, pentane, ether) for extraction, because the seeds contained large amount of crude fats and
monoterpene(limonene) volatile compounds. Larger amount of soluble solids were extracted from
peel with polar solvents(methanol, ethanol) for extraction because of large amount of water soluble
colors, sugars and oxygenated terpene volatile compounds in the peel. The application of the solvents
in intermediate polarity(dichloromethane, acetone) resulted in more effective extraction of soluble
solid and volatile compounds. Especially, dichloromethane was an excellent solvent in extraction of
volatile compounds. In the concern of volatile compound recovery yield, the optimum extraction conditions,
such as temperature, time, mixing ratio of material to dichloromethane and mean particle size, were
25°C, 10min, 1 : 10(w/v), 355~250um for chopi peels and 30°C, 10min., 1 : 8(w/v), 355~250um for chopi seeds,
respectively.
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Table 1. Proximate compositions of chopi peel and seed
(unit : % dry basis)

Sample Moisture Protein Fat Fiber Ash Others

Peel 11.81 1207 1004 1620 570 44.18
Seed 1454 1572 2063 1578 621 2712
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Fig. 1. GC-MS chromatogram of volatile components
extracted from chopi peel by Likens-Nickerson
method.

Table 2. Volatile compound compositions in chopi peels

and seeds (unit: peak area %)
Volatile compounds Peel Seed
Limonene 49.0 47.2
Linalool 1.2 0.9
Citronellal 8.8 56
Citronellol 1.0 15
Citronellyl acetate 14 35
Geranyl acetate 13.3 8.2
Others 253 33.1
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Table 3. Effects of solvents on the extraction yields
of soluble solid from chopi peel and seed

(unit : %)

Solvent Peel Seed
Acetone 49 115
Dichloromethane 48 113
Ethanol 5.8 35
Ether 3.3 10.0
Hexane 2.0 105
Methanol 89 51
Pentane 1.7 © 9.1

Mean Particle size of chopi was 850~ 35bum.
Mixing ratio of chopi-solvent was 1 to 8(w/v).
Extracting temperature and time were 25°C and 2hr.
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Table 4. Effect of solvents on oleoresin extraction from chopi peel (ug/ml)
Solvent Limonene Linalool Citronellal  Citronellol Citronellyl Geranyl D.D.
acetate acetate
Acetone 211 0.11 1.22 0.33 0.65 2.61 2.3
(R) (1.73) (0.09) (0.27) (0.53) (2.14)
Dichloromethane 2.89 0.12 171 0.44 0.90 3.62 25
(R) (1.69) 0.07 (0.26) (0.53) (2.12)
Ether 2.57 0.09 1.29 0.30 0.58 2.39 1.8
(R) (1.99) 0.07) (0.23) (0.45) (1.85)
Ethanol 0.83 0.12 1.21 0.33 0.70 2.60 6.0
(R) (0.69) (0.10) (0.27) (0.58) (2.15)
Hexane 2.08 0.07 1.04 0.24 0.42 2.03 1.8
(R) (2.00) 0.07) 0.23) (0.40) (1.95)
Methanol 1.10 0.09 1.02 0.32 0.66 240 41
(R) (1.08) (0.09) 0.31) (0.65) (2.35)
Pentane 2.05 0.06 094 0.21 0.35 1.74 16
(R) (2.18) (0.06) (0.22) (0.37) (1.85)
R: Ralative selectivity, D.D. : Deterpenation degree, Particle size of chopi was 850~ 355um.
Mixing ratio of chopi-solvent was 1 to 8(w/v). Extracting temperature and time were 25°C and Z2hrs.
Table 5. Effect of solvents on oleoresin extraction from chopi seed (ug/ml)
Solvent Limonene Linalool Citronellal  Citronellol Citronelly] Geranyl D.D.
acetate acetate
Acetone 0.82 0.03 - 0.22 0.05 0.06 0.46 1.0
(R) (3.73) 0.14) (0.23) 0.27) (2.09)
Dichloromethane 1.34 0.04 0.33 0.07 0.12 0.74 1.0
(R) (4.06) (0.12) (0.21) (0.36) (2.24)
Ether 1.03 0.02 0.22 0.05 0.07 0.45 0.8
(R) (4.68) (0.09) (0.23) (0.32) (2.05)
Ethanol 0.26 0.03 0.18 0.05 0.06 0.39 27
R) (1.44) 017 0.28) (0.33) (217
Hexane 0.75 0.01 0.18 0.03 0.04 0.29 0.7
R) 4.17) 0.06) 017 0.22) (1.61)
Methanol 0.33 0.03 0.18 0.05 0.05 0.38 2.1
R) (1.83) 0.17) (0.28) (0.28) (21D
Pentane 0.37 0.01 0.12 0.02 0.03 0.22 1.1
(R) (3.08) (0.08) 0.17) (0.25) (1.83)

The symbols and conditions are the same as Table 4.
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