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Abstract

To study the potential of the Zanthoxylum schinifolium and Z piperitum leaves, as raw materials for functional food
and medicine, apart from male and female, chemical components were carried out. Among general components of
sancho and chopi leaves, moisture and crude protein were higher sancho leaf than chopi leaf, but total sugar and
crude fat were higher chopi leaf than sancho leaf and the components of major minerals were K, Ca, Mg and Na.
Among free sugars, glucose(0.24% and 021%) and sucrose(0.19% and 0.27%) were the highest contents in sancho
and chopi leaves(male and female), respectively. The organic acid were isolation and identification as malic acid and
citric acid, citric acid is higher than malic acid. The total amino acid of sancho and chopi leaves contained proline
and glutamic acid in male and female sancho and female chopi leaves, glutamic acid and aspartic acid in male chopi
leaf highly in order. The fatty acid contents of four samples were high 15.16%, 9.76%, 8.78% and 9.29% of linolenic
acid, respectively. Among many volatile compounds, limonene(13.25% and 19.16%) and citronellal(34.37% and
29.66%) were predominant flavor compounds in sancho and chopi leaves(male and female), respectively.
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B AR A3 Ar(Zanthoxylum schinifolium)$}
%9)(Zanthoxylum piperitum) A& 19983 1090 A
Az Zm optelr AFHsE WERAIAXA AFA
g2 ARt

FEL 15T A2 F FFE 339 23S
o, ZohAe AuoKjeldahl®], ZA|HMe Soxhlet %
AANE 3239 FHBUL, BATS DNSY2E, F
Fe iR ¥ AdTE SAsgen, 2P
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AN gol F4¥ K, Na, Mg, Mn, Fe, Ca, Cu 2 Zn9]
FR3E 4L NE 1 gol B&HEIHCIO. :
HSO: i H,0: = 9:2:5) 25 még 718ld @3 hot
plaeyol FAoz WHEwrzx] Y F 100 m=
gatel dBHEF 4 No. 8 F wish 49l P
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scan 25, Thermo Jarnell Ash Co., France) & 2431tk

AT

7t NEE ol F Choi S@®) W
Hoz $alg g2 ¥ g 045 im membrane
fitrZ 7 ¥ Seppak CuZ A4 R wld 43
2 A A HPLC(Waters 486, US.A)E FA8Iyom,
column® Aminex Carbohydrate HPX 42-AZ AME-31
1, solvent9} flow ratex distilled water®} 0.6 nf/min,
detector’= RIZ 31401, injection volumn< 5 wdH T

7+ Al E 60CoIM GAEA AZA F 20 mesh
2 B% og 5 g2 H3sle] Counst Hendelo] W49
99 3] GLC(Hewlett packard 5890 series, US.A)Z
BAEgon, 2428 F column Supelcowax 10(60
m X 032 mm D)2 AME3I9T, column oven &%=}
detector®} FID &%& 247} 100C 9} 240CT2 R,
carrier gas= N2& ARS8l L, split ratioS 40 : 12 3}
At

ol &t 24

Zt N2E 49AF Hild 6 NHCA §9& 7ty
MR A7 F oJH-Z sodium citrate buffer(pH 2.2)=
238 F Az A9 W00 g ofvlxalt AFE
4 7|(PharmaciaBiochrom. 20)S o] &3}l RASAL
o, 223 % column? ultrapac 11 cation exchange
resin(11 ym t 2 pmE AMEEIEAL, flow rated) buffer
exchange’= ninhydrin 25 mi/hrg} pH 320~1002% 3}
gou, column 259} reaction £5& 2 46°C4L 8
8CE 3141, analysis time 44 min. 0.2 SFFt
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Table 1. Proximate compositions of sancho and chopi

leaves
(Unit : %)
Sample Moistre  Total sugar Crude protein. Crude fat  Ash
Ml 7% 17114)° 58 147 2%
Sncho podle 7353 8.75(120) 429 42 23
Chogi Mie 6793 113507 385 290 242
Fmle 6423  11.58(591) 39 297 248

l)Reducing sugar.

2ol &Y

Aze} 2¥de RrNE §3& £33 dgce
Table 29} 2t} &, A2AH 2H9Y 2F KF Caol
A Jehgen), o 3 42 U5t g6 K
o] 2+7} 3090.7 ppms} 2,926.1 ppmO. 2 EA T
AR 231 £YoE Kol 46505 ppmoE EA 1}
epon, eelolHE Cao] 29168 ppmo 2 A e}
w3, Mg, Na ¥ M 22 Yepgth 33 H102
ARGl RIARE BN A3} Kol 59147
ppml 2 714 EA Yelgow, Ca > Mg > Na > Mn
o2 FH5o Ackn B
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Table 2. Contents of minerals of sancho and chopi
leaves
(Unit : ppm)
Sample N M K G M h G Fk

Mie 8 21%4 3007 1004 03 85 N’ 59
Ferdle 3714 22565 2961 %19 %1 66 N 9

Choi Mile 304 854 4605 2527 %8 16 ND i
Ferele 326 722 T2 29168 43 75 ND 93

UNot detected.

Sadho

%l:

felge A4F 7HeHE F /bgd A8 ¥4
3 kg #ofdte] FA njAe Il 21
gul ANdE Bodte Aoz deiA Atk Table 3
& 2zs} 239 Yo FHH A #AT FFE E

2lg

Jo
i

Mg Aot &, AxYNME ghcosert £UF ¢
QoA ZH2t 024%9) 021%2 FHEo] Ugoen, =
YN E sucrosert £UFH g bzt 019%9)
027%% A yehgdot wisl 4L Hioie) #al7
£ 343 A1} sucrose 0.87%, rhammose 0.15%7} &4
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Table 3. Contents of free sugars of sancho and chopi
leaves

(Unit : %)

Sample Suose  Guose  Fwkse  Mallo  Rlanmose  Xyloe

Make 001 024 007
Fmke 004 021 006

Mk 09 0B OF
O g 0 00 08

“Not detected.
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HES) AU 3 A% ARIHE HrozN 4
29 23%0 YHEl} Ae A710 YIS BAY
A= Az} 2199 $71AHe malic acid @ citrc
acid F 5771 FAHEHULy, BE AgA citric acid
7} ¥zt 324.58 mg%, 386.67 mg%h, 307.76% L 340.58
mg%E FA UElst, malic acidE 5227 mg%, 33.48
mg%, 15588 mg% 2 18258 mg%= ehych s}
LIDCEE PIRECE TP S B FREER
3t A3} citric acid®} o -ketoglutatic acid 2Z {7} T
5ol gl Bt

ofofltt &Y

AxQa 2999 ofnjx4t S B-Ag Azl F
1759 ojnjxatel FAHYEN FAHL Ay
Table 49} Zth. &, 4tz 7§ prolines} ghutamic
acid7} F2 olwliato 2 Jehgon], gake £
Ae 2z 36198 mg%o} 33667 mg%h, GUojr
590.73 mg%¢} 42028 mg%E EA FEH Uk
239)9) 7Z5-ox polini} glutamic acid’} F2 o}ulx
dog vehgd £9e A% proline 36960 mg%,
oto)e] Aol glutamic acid’t 278.84 mg%=E =A
T4 AR e H15)L 29 279 Hug
ZFA&0] FHH e F 1559 obnkg HQE
Az, 2 F 237 Yol aspartic acid o] EA
vehgon, 23 Fz, 42 Iy 2 Exide
glitamic acid®} #Fo] ¥A etz Busy,
2 3160e =3 gl Fojulxit Fao] 15850
mg%etn Hualqict
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Table 4. Contents of total amino acids in sancho and

chopi leaves
(Unit : mg%)
Sancho Chopi

Comports. ——y Fommde Mic  Famk
Aspertic acid O 2113 2519 BN
Theeonine 1207 2574 19214 1429
Serine 16846 2061 418 392
Glutaic add %67 408 29281 Mm%
Prolie %198 907 3960 2149
Giycine 16534 A3%9 14819 13868
Alanine masl 2938 19767 17795
Cystire 5008 807 5367 ksl
Valire .19 998 BT 3
Methionire 97 N4 $5Y 5133
Kcleucine 15594 2401 13664 13051
Lewine B167 2816 21552 AME
Tyrosire 1607 2386 13555 10937
Fhenylalanine 218 2994 2A849 jlick
Histidine %08 13758 %647 el
Lysire 2075 2628 19462 18797
Asginive 106 K m19 19197
Toal AA 340552 4258 30B9T 263106
Toal EAA" 19475 L0408 LINB 1,12190

YEAA. : essential amino acid{ Thr+Val+Met+lle+Leu+Phe+His+Lys).

XY =4

Azet g At 24& GCE AT 2+
Table 59} 2t} =, Abx 4YL A& 349 A8
MNE linolenic acid®) FaFo] A £YAE 15.16%,
23 £YAME 878%, 29 AAGHE 929%2 |
ghton, Az Aol arachidic acid7t F8 A4
o2 JeldT, 19 palmitic acid9} stearic acidoE
Uebd. 19 d15)L FFA 239} 29| s}

Table 5. Fatty acid compositions of sancho and chopi

leaves
(Unit : %)
Sancho Chopi
Comporerts Mk  Feme Mk R
Myristic acid 132 089 285 360
Palmitic acd 598 927 135 58
Stearic acid 449 128 219 176
Oleic acid 140 360 167 075
Linoleic acid 235 663 25 305
Linoleric acid 15.16 975 878 929
Aractidic acid 051 27 063 046
Foosadiendic acid 046 037 051 ND
Beheniic acid 076 161 107 086
Doscsencic acid NDY 058 057 031

Lignoceric acid 1.80 1.69 137 LR
Others 6577 51.60 7049 R4

UNot detected.
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Fig. 1. Chromatogram of volatile compounds in male(A) and
fernale(B) leaves of sancho.
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Fig. 2. Chromatogram of volatile compounds in male(A) and
female(B) leaves of chopi.
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Fig 1, 29} Table 6 B 73} 2}k &, 42 49 A4
F 2% PR ¥ - FAHENSY alcoholF 9
%, ketonef 3%, aldehydei 15, hydrocartbonf 15,
heterocyclic compound® 1%, esterd 2% R 7]g} 1F
of FAHNLn, dANME alcoholFF 6F, ketoneFr 3
%, aldehydes 1%, hydrocarbonf 173, heterocyclic
compound® 1%, esterf 3F 9 7[El 1Fo] FAHNA
Ed), 2 ¥ limoneneo] 24z} 13.25%9} 19.16% % =7
Uelgth 23 YA alcoholf 11F, ketoneF 3

#, aldehyde¥ 1%, hydrocarbon® 11, heterocyclic
compound® 1%, ester 5% 3 718 120] SHEHY
om, gdolMe alcoholF 14%, ketoneR 3%, aldehyde
F 1%, hydrocatbon® 11, heterocyclic compound® 1
%, ester® 5% 2 U} 1Fe] FAHAEW, 21 F
citronellalo] z}z} 29.65%$} 3237%E EA UEhdt).
2 BANe Z27AYoA limonene?] 7 hydrocarbons,
citronellol®] 7 alcoholS, cumin aldehyde®] 1 aldehyde,
carvone, “L¥)3l estragole®] 1 oxideZ ¥3gon, 2
% citronellal(23.11%), 1,8-cineol(18.38%), citronellol(6.04%),
methyl cinnamate(d.08%) 0] FAFolzka BTk

Table 7. Volatile compounds of chopi leaves

Table 6. Volatile compounds of sancho leaves No.  Compounds’ M:l:ak WF(%) "
Peak area(%) BT 2
No.  Compounds’ 1 @ -Pinene 73 238
, Male  Female 2 B-Pinene 007 013
1 a-Pince 467 648 3 Sabinene 0.06 0.70
2 f-Pinene i‘g on 4 Myrcene 253 295
3 Ms*""“‘“" b ;.'eo 5 2-Methyl-2-pertenal ND? 025
yreene : : 6 Limonene 459 520
5 1-Phellandrene 335 3.59

. D o 7 f-Phellandrene 12.45 27.05
7 Li 1325 N 9‘ 16 8 trans-2-Hexenal 0.59 079
8  A-Phellandrene 175 227 190 7';"""‘““. 1"" g‘g g';’

9 cis-Ocimene 697 7.13 a-"erpnolene ' '
10 Terot 515 618 11 2-Pentenol 025 015
i ;Cymm“"“m - 291 12 Hexanol 128 075
T ND a2 13 cis-3-Hexenol 2.55 161
13 a-Terpinolene 490 5'07 14 trans-2-hexenol 0.08 ND
14 2Methy}-2-butenol 19 17 b Mtenadenl -

15 6-Methyl-5-hepten-2-one ND 016 “Octen : :
6 2Nomanome 062 034 17 14Dichloro benzene 674 . ND
18 24Heptadicnal 119 o 19 Linalool 067 046
19 Linalool 2.12 w2 20 Isopulegol 094 0.56
21 2-Tridecanone 381 242 22 Caryophyllene 6.55 274
2 Caryophyliene 5.34 354 23 Citronellyl acetate 214 0.88
23 Citronellyl acetate 231 165 24 Estragole 021 028
24 Estragole 11.33 1331 25 o-Humulene 0387 023
25  ¢-Humulene 511 3.54 26 a-Terpineol 0.12 122
26  Germacrene-D 4.63 222 27 Terpinyl acetate 0.24 264
27 Bicyclogermacrene 173 098 28 Piperitone 021 033
28 Citronellol 1.10 1.10 29 Geranyl acetate 338 0.56
29 Geraniol 090 056 30 Citronellol 475 2.40
30 p-Cymen-8-ol 0.70 0.54 31 2-Tridecanone 031 0.46
31 Benzyl alcohot 2,67 L77 32 Geraniol 034 ND
2 B -Tonone 0.51 ND 33 p-Cymen-8-ol 040 ND
33 Nerolidol 1.32 ND 34 Caryophyllene oxide 042 0.09
34 Spathulenol 1.04 ND 35 Nerolidol 2.89 0.11
35 T-mwxolol 137 ND 36 Methyl cinnamate 0.09 1121
36 Farnesy! acetate ND 0.65 37 Farnesyl acetate 2.18 0.68
37 Methyl Linolenate 154 099 38 Famesol 4.12 178

i’Compounds isolated from water extract by SDE method.
“Not detected.

UCompounds isolated from water extract by SDE method.
“Not detected.
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