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Abstract

In this study we investigated physicochemical properties of Zanthoxylum schinifolium seeds oil base extracts.
Supercritical fluid extraction (SFE), roast pressure (RPM) and steam pressure (SPM) method were used for oil
base extracts. The pressure and temperature conditions of SFE method were 70~ 80 kgf/cm2 and below 30C,
respectively, by newly designed SFE-CO, system. The yield of extraction was 38.5% at the SFE method and others
were 30% in each. Refractive index of oil base extracts, there was also no difference between them as 1.470~1.473.
At the SFE method, viscosity observed higher value better than two method that showed as 181.88~209.93 according
to the extraction time. Three oil base extracts showed difference in color which was low in b value at SFE, especially.
The result of acid value at RPM that was lower as 0.93 mg/g than 2.36~2.64 mg/g of SFE method. Saponification
value ranged 182.96~196.57 mg-KOH/g in three extraction method. At SPM, TBA value showed as 158.96 mg/kg,
but in the SFE method ranged higher value as 201.30~347.14 mg/kg. Fatty acids analysed with 18 varieties in
all oil base extracts and the composition of saturated/unsaturated fatty acids was 17:83(v/v) at SEF. Especially,
®-3,6,9 fatty acids observed at SFE and SPM, but did not appeared at RPM. Fatty acid of ®-6,9 detected in all

cases.
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Fig. 1. Flow diagram of supercritical fluid extraction (SFE) system.

(1) Carbon dioxide liquid cylinder, (2) Extraction vessel, (3) Separation vessel, (4) Carbon
dioxide storage, (5) Valve 1 : injection of carbon dioxide, (6) Valve 6, 7, 8 : ventilation
of carbon dioxide, (7) Valve 8 : oil pooling.
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Table 1. Extracted amount and yield of Zanthoxylum schinifolfum
seeds oil base from different extraction conditions

Extraction time and Extraction amounts

Extraction method pre-treatment mefhod (500 2) Yield (%)
+5.80" +0.82°

Supercrtcal flid 4 75.40+5.80 15.06 0.82b
extraction 48 16060565  31.99+1.09
(hours) 7 1925741500 38.51:030°

. Roast 15021£14.10°  30.0412.82"

Pressure extraction b ®
Steam 150.18+13.21 30.04+2.65

Each value represents meantSD, n=5
“‘Means with different superscript in the same column are significantly different
at p<0.05.
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Table 2. Analysis of the physical characteristics of Zanthoxylum
schinifolium seeds oil base from different extraction conditions

Extraction time

Extraction . . Refractive Viscosity
method and [:;;ige&unent Specific gravity index @)
Supercritical 24 0.9250.001"  1.470£0.001"  181.88+4.80°
fluid 48 09250001 147120001  191.872.78"
extraction
(hours) ) 0925:0.001°  14720.001°  209.03+1.87°
Pressute Roast 0.927+0.002°  14730.001° 115.23+8.85"
extraction Steam 0920+0.000°  1471x0000° 131.737.90"

Each value represents meantSD, n=5
“Means with different superscript in the same column are significantly different at
p<0.05.

¥}= Table 37
2ot HEL)FS 29A F20 23k 2kx X ARAE
sho] o wigkom

% B4 BRHARANE
A

-9,
(98
W
(o]
(@)
A
(=]
v
ol
ey
v o
e =
% lo
e
Y,
2,
z
Ol

AU @ YA
5% Azk] 252 T FolA 2
o1} 96 A7k FEAE 0230190k M OE FEH 4
2 FA 3R] AUEE Be A2 S W) 1U

T4 AP Az AR wE oF edl) o] Eokch 24
=5 JehlE bt fA19) FERel e ot 7Hg
g st 2AARATFEH 3 FEH A2 F
A AR ST E 381~8372 Wgko) g o

& A el BAIgle] 29.14

=2 HAAT 2 AAFAFESHA F2
Hell ot Ao ML o gn fiE v z}oﬂ o]
2ol 7} A= AA A 2] %
G o] zpo)7h Sty Wi

&3]2] A20¢ Al6Z. (2013)

Table 3. Color difference of Zanthoxylum schinifolium seeds oil
base from different extraction conditions

Extraction time Hunter’s color value

Eﬁ;ﬁggn and [;Le;t}rlzaétment L \ b
Supercritical % 3586035"  -007:0.12°  3.81:029°
id 48 H075:034 013006 837015
() ) 375240250 023:009°  5.98:031°
Pressure Roast 418240.11°  184:006"  29.14023
extraction Steam 4728:036°  -031£0.03°  29.36£039°

Each value represents meantSD, n=5
"“Means with different superscript in the same column are significantly different at
p<0.05.
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Table 4. Analysis of the chemical characteristics of Zanthoxylum
schinifolium seeds oil base from different extraction conditions

. Extraction time . Saponification
E;E?}clggn and pre-treatment Ac(ﬁgx/la%ue value T](Srﬁ /\]/(al)u o
method g (mg/KOH g) Exe

Supercritical 24 264+002°  19038+2.12° 347.14+1195°
fluid 48 2314005 182.96+145° 201304873
extraction

(hr) n 236£0.03°  19657+3.10°  234.38+6.58°
Pressure Roast L14+0.02°  187.61:2.00° 281.51+4.46"
extraction Steam 093001  19529+2.85°  158.96:2.43"

Each value represents meantSD, n=5
“*Means with different superscript in the same column are significantly different at
p<0.05.
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Table 5. Contents of fatty acids in Zanthoxylum schinifolium seeds
oil base from different extraction conditions

(mg/100 g)
Extraction Supercritical fluid extraction Pressue extraction
method Extraction time (hr)
Fatty acids 24 48 7 Roasting ~ Steaming
Ceo 0.33 0.27 0.33 0.08 0.08
Cso 0.08 0.07 0.08 - -
Ciso 1425 1431 13.66 11.07 14.68
Cie1 2.56 2.36 2.36 2.19 294
Ci71 0.16 0.16 0.16 0.06 0.17
Ciso 1.62 172 171 479 1.64
Cig1n9, trans 0.06 0.06 0.06 0.03 0.04
Cigtno, as 39.67 39.61 39.72 2878 36.20
Cisans, trans 0.13 0.14 0.14 0.14 0.12
Cisons, cis 2378 2393 2420 28.78 2851
Cisans 0.07 0.07 0.07 0.10 0.07
Cisan3 16.35 16.26 16.46 - 14.79
Cano 0.06 0.07 0.07 0.07 0.07
Cio - - - 23.18 -
Cno 0.35 0.39 0.40 0.20 0.23
Co 0.40 0.44 045 043 0.35
Cuz 0.13 0.14 0.15 0.10 0.10
Total 100 100 100 100 100
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Table 6. Compositions of fatty acids in Zanthoxylum schinifolium
seeds oil base from different extraction conditions

(%)

Supercritical fluid

Exrt;egﬁgg extraction Pressure extraction
‘ Extraction time (hr)
Faty acids 24 43 72 Roasting  Steaming
Saturated fatty acids 17 17 16 39 16
Unsaturated fatty acids 83 83 84 61 84
Total 100 100 100 100 100
P/S value” 488 488 525 156 525

"The ratio of polyunsaturated fatty acid to saturated fatty acid.
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