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Abstract

This study was performed to develop flavor materials from Zanthoxylum schinifolium and to develop
those materials into the new aroma product with analyzing functionality and aroma profile and estab-
lishment of supercritical fluid extraction and optimum condition. The qualities of extracts such as total
yield, total phenolic compound, electron donation ability, citronellal, geranyl acetate and beta-caryophyl-
lene which were affected by extraction pressure than temperature. The response variables had significant
with pressure than temperature and the established model was suitable to predict calculated value in
experimental ranges. The optimum extraction conditions which were limited of maximum value for
dependent variables under experimental conditions based on central composite design were 230 bar and

60°C in supercritical fluid extraction method.
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22 (Zanthoxylum schinifoliumye T7AU FEA]
AollA T3l 29ES BAAG T FAE
E2)71(J-NCM, JISICO, Korea)Z #4313k & HFA
No. 60& £33t 718 -20°C ©]3le] el 13}
WA 58 AER ARSI

Z94 #AFE AAZE cooling head’t 2
HPLC pump(pu-980, JASCO Co., Japan)$} H 24
|2 FF3= HPLC pump, air-driven oven(CO-
965 column oven, JASCO Co., Japan)¥ back-

pressure regulator(880-01, JASCO Co, Japan)= -
49 2YA fAFE EAE ARSIl ot}
o] £42 20 ml/min®E THET I
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B Gesldthee and Lee, 1994). &, F
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A RE 700 nmolA FBEE S48 o
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o ¥FEEAZE gallic acidE 5~50 ug/mlé] 5%
2 xAsle] e FAdd ARt

HASHE £

F259 AxlFo @& (electron donating ability)
A2 o, a-diphenyl-B-picrylhydazyl(DPPH)E A&
o W (Kang et al, 1996)°.2 ZA3A. F,
DPPH A2 12 mg2 absolute ethanol 100 mLell
&8st § SFF 100 mLE 7FSET 50% ethanol
89% blank® 3} 517 nmeJA DPPH £94¢] &
BEE F 1087 24T F o] & 5 mLE H
ot A58 0.5 mLe ST F 2ol 30%
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chromatography(Varian Star 3400, USA)el 2J3] &
g, 5434t Columnd HP-5MS(30mx0.25
mm, film thickness : 0.25um, Hewlett-packard Co.)
E ARSI, oven 25F 50°CoA 587 84
F 230°C7HA G 3°CH F2AA 230°CoA 30
B $-X A7 Helium gasS carrier gas® AR
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7} 21.1%, alcoholsF(15%)7F 14.1%, hydrocarbons
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Table 1. Total yield, total phenolics, electron donation ability of Zanthoxylum schinifolium extracted by SFE under
conditions based on central composite design for response surface analysis

Exp. Extraction condition Variables
No. Pressure  Temp. Total Total Electron donating  Citronellal Geranyl B-caryophyllene
(bar) (°C) yield(%)  phenolics(%) ability (%) (%) acetate(%) (%)
1 200(1) 65(1) 3.70 0.80 7942 25.93 20.84 293
2 200(1) 45(-1) 541 0.68 86.58 25.89 9.86 3.89
3 120(-1) 65(1) 2.00 0.65 7342 2354 9.99 0.54
4 120(-1) 45(-1) 2.38 0.61 81.13 23.18 7.66 0.18
5 160(0) 55(0) 3.82 0.81 7791 25.66 10.03 2.66
6 160(0) 55(0) 3.70 0.83 80.02 25.68 10.80 2.68
7 240(2) 55(0) 6.79 0.97 86.47 27.99 21.50 5.99
8§ 80(-2) 55(0) 1.05 0.14 24.56 21.50 222 0.01
9 160(0) 75(2) 1.22 0.98 74.95 25.54 12.23 254
10 160(0) 35(-2) 4.55 0.90 80.69 24.09 9.50 0.24
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Table 2. The second order polynrominals for total yield, total phenolics, electron donation ability and major flavor
component of Zanthoxylum schinifolium extracted by SFE under different conditions of pressure and extraction

temperature

Dependent variable(Yn) The second order polynomial R Pro>F
Total yield(%,Y) Y, =-10.3548 + 0.0685X, + 0.2843X, - O.OOOOXI2 - 0.0008X X, - 0.0020X>, 0.9825 0.0013
Total phenolics(%.Y ) Y, = 0.6040 + 0.0130X, - 0.0461X, - 0.0000X,% + 0.0001X,X, + 0.0004X,? 0.8419 0.0926

Electron donating ability(%,Y,) Y, =-73.4847 + 1.5400X, + 0.6155X, - 0.0040X,2 + 0.0003X,X, - 0.0081X,> 0.8081 0.1314

Citronellal(%, Y,)
Geranyl acetate (%, Y5)
B-caryophyllene (%, Y)

Y, =7.8169 + 0.0865X, + 0.2483X, - 0.0001X” - 0.0002X,X, - 0.0017X,2 09569 0.0078
Y, =38.0717 - 0.2449X, - 0.7381X, + 0.0002X 2 + 0.0054X,X, + 0.0003X,2 09044  0.0362
Y, =-19.3075 + 0.0587X, + 0.4743X, + 0.0001X 2 - 0.0008X,X, - 0.0028X,> 0.9381 0.0157

VX, : Pressure(bar) ; X, : Temperature("C)

Table 3. Predicted levels of extraction conditions for the maximum responses of total yield, total phenolics, electron
donation ability and major flavor component of Zanthoxylum schinifolium by the ridge analysis

Y, R* Prob>F X, Pressure (bar) X, Temp. (°C) Max. Morphology
Total yield (%) 0.9825 0.0013 231.18 45.87 7.2543 saddle point
Total phenolics (%) 0.8419 0.0926 19545 72.93 1.0546 saddle point
Electron donating ability (%) 0.8081 0.1314 194.75 42.17 89.4513 max.
Citronellal (%) 0.9569 0.0078 239.74 56.61 27.5990 max.
Geranyl acetate (%) 0.9044 0.0362 226.15 66.25 24.7820 saddle point.
B-caryophyllene (%) 0.9381 0.0157 239.58 52.97 5.8870 saddle point
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Fig. 2. Superimposed contour map of optimized conditions
for total yield, total phenolics, electron donating ability,
citronellal, geranyl acetate and beta-caryophyllene of
Zanthoxylum schinifolium as functions of extraction
pressure and temperature by supercritical fluid extraction.

229 Hga90m 222 total yield(Y,),
total phenolics(Y,), electron donating ability(Y;),
citronellal(Y,) geranyl acetate(Y,)®} B-caryophyllene
(Yool contour mapS: superimposingst] #2 &

22 ¥9N% 330l Fg. 20 UEhge. Fol
ARTIRIN FEE S4US HYE B 5

= 2AE AR AcR
o]ﬂ _-__;ﬂl-—— ’6]—%1:0 0.8%

SlEtl, FETES 5%

o1, AAgedT L 80%
oo m slar, FE=o] PNPECE citronellal®]
g2 12%, geranyl acetate 15%, P-caryophyllene
oVFE Firete FEAS AxdeR
9iE w = %'e‘iﬁr LnE 210240 bare}

[ & oX
;% o § ‘
o,
i)
o
fit
¥

ar

lo n:°
rlo
F
rlo
ug
do
)
X
lo

%Mm o7}
=9
{e]

o rf

of
-
=
1o

o o e ot 1 R b ruh o ook

RORT
o

olFe 71e4d3 7148 citronellal

geranyl acetate®} B-caryophyllene®] @rak-g- F4-d

Table 4. Optimum extraction conditions for maximum
responses of total yield, total phenolics, electron donating
ability and volatile compounds of Zanthoxylum schinifolium
by superimposing their contour maps

Extraction conditions ~ Opt. ranges Opt. condition
Pressure (bar) 210 ~ 240 230
Temperature (°C) 54 ~65 60
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