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Abstract

Volatile flavor components in the fruits of dried Zanthoxylum schinifolium were extracted by supercritical fluid
extraction method using diethyl ether as solvent. Essential oils were analyzed by gas chromatography (GC) and
combined gas chromatography-mass spectrometry (GC-MS). Identification of volatile flavor components was
based on the RI of G(C and mass spectrum of GC-MS. A total of 30 components, including 6 hydrocarbons, 4 alde-
hydes, 8 alcohols, 5 esters, 4 acids and 3 miscellaneous components were identified in the essential oils. Geranyl
acetate, -phellandrene, D-limonene and citronellal were found to be major volatile flavor components in fruits of
dried Zanthoxylum schinifolium. The masking effects of Zanthoxylum schinifolium on meaty and fishy flavor were
measured by sensory evaluation to investigate the usefulness of Zanthoxylum schinifolium as a natural spice. Meaty
flavor was significanily reduced with the addition of 0.05% and 0.1% Zanthoxylum schinifolium. And the addition
of 0.1% powdered .Zanthoxylum schinifolium also reduced the fishy flavor of mackerel.
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Table 1. Conditions of GC and GC/MS for volatile flavor
components

GC condition
GC : HP 5890 Series II
Column : INNOWAX (60 mX<0.32 mmX0.5 W)
Split vent : 180 mi/min

2°C/min 4°C/min
Oven temp : 85°C ——— 196°C —» 240°C
Injector temp : 260°C
Detector temp : 280°C
Carrier gas : He(Flow rate : 3 m//min)

GC/MS Condition
GC/MS : HP 5890 Series 1 / HP 5970
Column : FFAP (50 mX 0.2 mmX0.3 lm)
Injector temp : 250°C
Interface temp : 250°C
Tonization voltage : 70 eV
Carrier gas : He(Flow rate : 0.8 m{/min)
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Table 2. Volatile flavor components from dried
Zanthoxylum schinifolium

Peak Peak Molecular Formula

Component no. area(%) Formula Weight
Hydrocarbons(6)
Myrcene 1 102  CHy 136
o-Phellandrene 2 003 CHy, 136
D-Limonene 3 461 CHy 136
[B-Phellandrene 4 806 CH, 136
o-Terpinolene 5 032 CgHy 136
[3-Caryophyllene 12 048 CgH, 204
Aldehydes(4)
Citronellal 6 400 CH 0 154
Benzaldehyde 7 02 CHO 106
p-Cuminaldehyde 19 035 CH,0 148
L-Perillaldehyde 20 240 CgH0 150
Alcohols(8)
Linalool 8§ 070 CH 0 154
1-Octanol 9 010 CHO 154
o-Terpineol 15 019 CHLO 154
Geraniol 2 125 CgHO 154
P-Cymen-7-ol 23 016 CHO0 150
Benzyl alcohol 24 022 CH 108
Cumic alcohol 28 032 CH,0 150
Isopulegol i1 035 CHLO 154
Acids(4)
Caproic acid 21 1.86 CH,,0, 116
Heptanoic acid 25 035 CHL, 130
Octanoic acid 27 128 CH 0, 144
Nonanoic acid 29 141 CH0, 158
Esters(5)
Linalyl acetate 10 042 C,H,0, 196
Citronellyl acetate 13 077 CH,0, 198
Terpinyl acetate 16 042 C,H,0, 19
Geranyl acetate 18 2390 C,H,0, 196
Diethyl phthalate 30 048 C,H,0, 222
Miscellaneous
components(3)
2-Isopropylcyclohexanonz 14 1.86 CH, 0 140
Piperitone 17 032 CHLO 152
Caryophyllene oxide 26 006 CH,0 220
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Table 3. Sensory characteristics of pork

17

Added with Added with Zanthoxylum schinifolium
Pork P-value
pepper 0.1% 0.05% 0.1% 0.2%
Meaty flavor 6422050 5201154  342+161°  258£150°  2.65+135 0.0001
Acrid taste 300£156°  2.55+£128°  3.04:165°  296+214° 470254 0.0046
Characteristic flavor of spice 2131108  355£179°  S5.13+225° 683+214°  7.35+1.60° 0.0001
Overall acceptance 404+ 1.20° 4.90%1.29" 533+1.25" 5.54+1.28" 410165 0.0001
Mean =+ standard deviation (n=22).
1 : weak extremely or dislike extremely, 9 : strong extremely or like extremely
Means within rows with different superscripts are significantly different(P-value).
Table 4. Sensory characteristics of chicken
. Added with Added with Zanthoxylum schinifolium
Chicken P-value
pepper 0.1% 0.05% 0.1% 0.2%
Meaty flavor 5954129  380+1.64°  338+141°  373+182"°  345+188° 0.0001
Acrid taste 236£126°  230£098°  279+156°  377£208°  330+2.15° 0.0156
Characteristic flavor of spice 2.18£1.05° 3.00+1.30° 508+2.17" 5.85+2.38" 6.75£1.77" 0.0001
Overall acceptance 3.59+1.05 475+ 1.48 4.6711.81 4.62+1.77 4.60x 1.64 0.0663
Mean =+ standard deviation (n=22).
1 : weak extremely or dislike extremely, 9 : strong extremely or like extremely
Means within rows with different superscripts are significantly different(P-value)
Table 5. Sensory characteristics of mackerel
Mackerel Added with pepper __ Added with Zanthoxylum schinifolium Povalue
0.1% 0.1% 0.2%
Fishy flavor 6.71+0.46" 3.52+127° 397+ 145 3.6841.59" 0.0001
Acrid taste 332+2.16° 293175 3.00+1.65° 429%2.24' 0.0400
Characteristic flavor of spice 275+ 1.65° 334% 145 5.00+1.69° 6.46+1.99" 0.0001
Overall acceptance 336£1.03° 5.59+1.52° 468+128° 3.75£1.71° 0.0001

Mean =+ standard deviation (n=22).

1 : weak extremely or dislike extremely, 9 : strong extremely or like extremely
Means within rows with different superscripts are significantly different(P-value).

BAE WAL S A A7) AR 3l
A & A REZF, FFF 0.1% Ar_E F523471
T % ABTRE A7 AERAVEe] SRS st
9L d(Table 3), AZ 0.05%, 0.1% 2R 0.2%H 7170
PR 327 23k F3 0.1%8 742l vl s}
frolgoz yeron], Abx: E§9 ol W2 Alx
029%37FNA AsAl Jelsdet. Az &3} e
Az 0.1% 2 02937V 20 feHez 7lelA =74
3L, AAA) A3xeEs 5 0.1%871F, AR 0.05%
2 0.1%%87kze) A4 Jehdch ol=idt AxE wigto
2 E2 o, X327 005%2) AZRE Hrlshm Abxe
ol 9t} E-f3t 7|7 gl AElelM FElEoz =
HE AAL ¢ o dddo

-219 -

H$i71e] el vl &8 Sl e
(Table 4) FA7|HZETol vlsled F5 0.1%%8712 AF
Z 005%, 0.1% % 02%47VF 25 FEU7 5204
L2 ZrAaF9c) A2 o} thy BE3L 3| )
7 AzA7HEe] g EE 2 5 0.1%H 7l
u|8le 7}3}od ol

AREZFETL A vEd Al R edgke A}
37] $i3ld vt o) v Al 51E oA
2.2 F5AAE stk Table 5o vehd wlke}l o)
I3 01997V Akx 0.1% 2 02%3d7122] B]=y
7} MR A e, ol gk Abx 02% A
7l A BhlE T AbRe] 553 37| Akx 0.1%
2 02%3 712N ZdsAl =AZSh AR Adiws

sz AEER) Al 169 A 3 3(2000)



18 ol 4% -

2 0.1937F] F B0, A 01987k 20)
AR A 02%87 125 TEelETe S
et meh AL 0192 T5ele] Brtek w2
WE B2 Al 4 SIHT AT oAl
AT F RS W12 WS FaAs
EEL R

st R AAE v]Fe] B W) Ak AT 47
CEEE R BECEEEEENE SRS
4 ol A SR W), o2 Uy waY
&9k =94 el AFT FAz AR,

Ve o

728 Az drle] ARE 2UAAFEHeE F
£3 F GOMSZE B4 A3} ebslpeas 68, 3]
S5 4%, dFZEF 8, AR 4%, ol2EF 55 2 7]
el 358 E3RE 3071A19 FA am|Ad o] BRlEg]
o} 713 wo] 3-8 AEE geranyl acetateZ 23.90%=
Z}A 8} 2, B-phellandrene 8.06%, D-limoenene 4.61%
2 citronellal 4.00%°1%t}. Ak 127} FW 9 v)=
el Aol vlAe EAE WAL sisid. SR
27, 5 019871 2 AArkee] s g1
s19lS o, A2 0.05%, 0.1% R 0.2%8712e] FHAx
71 E2TT 35 0.1%37 1l vlsle] w7 214
22 ZaFgen, garle] g AA e &
7 &2l vjsle] FF 01%387123 AE 0.05%,
0.1% ¥ 02%371 27 Fhu7F felHez oA 34
7iEigie}, AT e viEy AlAe) exe o33k
ME F2 0.1%48712H AR 0.1% 2 02%37}2]
W7t g e g FhaEgd. aehy =z 327
0.05%4] A2E H7IshE Abze] o}l wla} E#3l 8
717F Q= Aol E3txog RS AAY 4 )
o, Akxo] E/3E 319t ol uke &4 £ Qe A}
Ze g w3 AA AARE 0.05% AH-E S 9l
I, AR 0.1%% 5ol Hrishd vIRWE EdH e
2 ZAaAL £ 9l AR

HAtel 2
£ A7 1999% AR R AdgtdTa
A7u] Al st e Aol ool AMALE =¥

ek 2k 4] £3E T4 AT Paplas
IAE RS =Y,

fZF2eF33R] A 1€ QA A 3 3(2000)

Aw|

10.

11.

12.

13.

14.
15.
16.

17.

LS
Ao

2~

=

Hoes

o g E =7}, EAL 502, 1980
3] ARA B L A st S, 266,
1998

. Chen, I. S, Lin, Y. C, Tsai, I. L., Teng, C. M., Ko, F.

N., Ishikawa T. and Ishii, H. : Coumarins and anti-
platelet aggregation constituents form Zanthoxylum
schinifolium. Phytochemistry, 39(5):1091, 1995

. Chang, C. T., Doong, S. L., Tsai, I. L. and Chen, L. S. :

Coumarins and anti-HBVconstituents form Zanthoxylum
schinifolium. Phytochemistry, 45(7):1419, 1997

L IO, A BT 23s Abxe) FRPIR. B

F333]A), 28(1):19, 1996

2=, FE o3, Al - A8 kst &

I AN Abze] Absl AR ghared oAl gkl E]A),
23(3):466, 1994

CAEY, B - xR 334 9989 ¥ 9

A, =233 A, 13(1):56, 1997

R, YU, folE AV AR Al IR

2 Az RELA RG] BA. RFHA 3R,
18(1):81, 1998

- E5Y, o, FET, B ST S BT A

Zn)reiA|e] ARA. sl EedkttalA], 28(1):153,
1999

o], ojule : $EVNEFFEN 2UARANGFZA 9
T =2 HEA W wla. HARE ARt
=T, 6:49, 2000.

Wiley J. and Sons : The Wiley/NBS Registry of mass
spectral data. A Wiley Interscience Pub., 1988

Robert P. A. : Identification of essential oil components
by gas chromatography/mass spectroscopy. Allured
publishing corporation, USA, 1995

Sadtler, Sadtler Research Laboratories, The Sadtler
standard gas chromatography retention index library,
USA, 1986

Ikan R. Natural products-A
Academic press, Inc., 1991

Hisara, K. and Takemasa, M. : Spice science and
technology. Marcel Dekker, Inc., 7, 1998

Arctander S. : Perfume and flavor chemicals. Montclair,
N. J., USA, 1969

F3le, Fak, olvle - WS B B o)
229 44, Bz FesA, 13(5):669, 1997

laboratory  guide.

(2000 49 219 HH)

-220 -



