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Abstract

Chopi, Zanthoxvium piperitum DC., has been used as natural spice traditionally in the Far East countries including
Korea. This study was performed with the obiecl of providing basic dala, firstly for the decision of the appropriate
harvesting time for traditional use of chopi and secondly for devcloping a new spice satisfying the nalional dietary
cuslom from chopi as raw material. Concerning the conilenl and ils change of the proximale composition, the
conlenl of moisture and crude protein decreased in all sample, while the content of [iber and ash tended io
increase wilh the lapse of harvest time. The conlent of mineral clements tended to increase in every sample with
the lapse of harvest Lime, and conlents of K and P were higher Lhan thal of Ca, Na and Mg. Every sample showed
the hiphesi contenl of 1516 components of total amino acids al the first period and the content decreased
gradually with the lapse of harvest time. On the basis of the [lirst period, every sample showed the highest content
of aspartic acid, the lowest content of methionine and Lhe irace of cysteine. Free amino acids increased considerably
with the lapse of harvest time for peels of chopi and minchopi broth, while ithe amount for leaves increased

on the contrary.
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Table 1. Conditions [or operaling amino acid autoanalyzer

Ttems Conditions

LKE 4150, Alpha Autoanalyzer
Ullrapac 11 cation exchange resin

pH 3.2-pH 1.25-pH 10,0, sodium citrale
Buffer 35 ml/hr, mnhydrin 25 mL/hr

Instrument

Buller solution
Flow ratle
Column termp. 50~80°C
Chart speed 2 cm/min
Injection volume 40 uL
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:I'ablc 2. Proximale composision of chopi and minchopi
Crude Crude Crude

Nitrogen-[ree

Samples Moisture protemn [al fiber Ash extract (NFE)
CL-5 65.78 547 165 1774 3.32 3.04
CL-6 63.94 543 150 2333 496 094
CL-7 63,17 170 143 2401 H08 1.61

CP-5 2174 730 145 4100 521 23.10
Cr-6 11.64 711 157 4983 L6 24.09

CP-7 10.98 689 167 H136 5% 23.16
ML-5  63.35 620 193 2081 337 414
ML-6  59.96 246 203 2342 374 5.39
ML-7 5.6 490 228 2788 1238 570
MP-5 2180 Til 126 4158 555 22.69
MP-6 18.92 692 119 4486 6.02 22.69

MP -7 16 80 f00 117 4542 639 24.13

Chopt, Eanthoxylum piperitum DC | Minchopl, Zanthoxylum pip—
erifum DC. var merme. 5, sampled May 25: 6. sampled June 25;
7, sampled July 27, CL, leaves ol chopn CP, peels of chopr: ML,
leaves ol murichopi. MP, peels of nmnchopi.
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Table 3. Contents of mineral elements in chopi and minchopi
tmg/100 g}

Samples' K Ca Na Mg P
CL-5 11521 7452 5.96 990 72.08
CL-6 11714 138.41 SN 10.09 96,45
CL-7 120.17 141.26 440 9.3 102 76

ML-5 779 12505 6.60 18 36 05,34
MIL~6 H3.06 13376 2.84 2211 144.56
ML-7 8721 150h.36 552 1979 167.39
CP-b 261.87 111.14 1773 1872 25617

CP-G 27507 7532 10,18 960 33943
Ccp-7 31083 103.97 130 14,79 325.36
MI*-5 26772 11537 1949 22.34 164.38
MP-6 301.02 8h.Aas 1730 8.87 286 35

MP-7 413.78 3789 14 15 12.37 241 47
]‘Sa.mples are shown in Table 2.

Jl °l AL% m3 e} Yol el 4] gf o] HFH 27|
obr| 2z 4k ghgke| Zhat lbl(] 48 mg%-<} 193194 mg%E
/F“ e waps 980w A3 A7) 7 A uhet g3t

Table 4. Conlenls of total amino acids [or leaves of chop:i
and minchopi (mg/100 g

Amino acd C1-37 CL 6 CL-7 ML-5 ML-5 ML-7
Asp 14675 8491 12200 15191 10479 123350

Thr 7TIT8 0 5110 7982 A6l 6904 64,57
Ser 9015 5750 B6.82 12844 10277 83.6b
Glu 13856 7805 12854 23638 12035 11436
Pro 3731 RO 13380 12977 TH86 57.06
Gly 11555  &&82 10833 12057 5313 90.93
Ala 853.§3 57.34 7298 12357 6656 7240
Cys o Ir tr Ir ir tr
Val 8540 5786 T4B6 1113 7125 6607
Mel 20,19 tr 081 2718 1977 0.7
[so 7869 9298 v2b6h 9711 59.28 6.5
Leu 14232 ¢85 13310 19237 12279 11592
Tyr 5719 3849 1900 6854 4003 3603
Phe 8336 5793 7457 10411 64.56 6201
His 82.30 5929 9796 14848 3307 7107
Lys 104.14 9166 11854 12040 11048 10016
Arg a642 9084 80/ #6509 6556 6h 32
TAAY 148044 1021 20 1457.02 193194 192019 1189.320
EAA" 7018 07697 63191 83591 61684 608

FAA/TAA 4560 4871 4537 4086 3212 4092
(%)

YWt hasis

?’Samples are shown i Table 2

FTolal amne acid

UTolal essential ammo acid (Thr— Val+Mel+Ile+ Leu+Phe
+His—Lvs)

Frrace

Taple 5. Contents of total amino acids (or peels of chopi and
minchopi (me/100 g)"

Ammno acel  Cp-3 CP-6  CP-T MP-5 MP-6 MP-7

Asp 21271 14226 6569 10493 0964 BOIB
Thr 10157 7105 5130 10031 6154 3208
Ser 11364 8603 6257 11085 7344 6777
Glu 16677 12520 8044 16661 12113 4248
Pro 0730 8301 128G4 8313 7383 542
Gly 10832 8418 H4R8 11373  6BAE0 4468
Ala 90.27  GRO0 4390 9343 5797 2083
Cvs o r tr ir ir tr
Val 0423 7093 A159 10568 6373 2099
Met 1012 591 288 1134 792 1856
Iso 9459 G707 4877 9419 5903 2904
Leu 15225 11124 8883 15252 9012 5582
Tyr 733 4899 BRSO TAU9 3907 %0l
Phe 9155 5842 7328 9255 HI86 2096
His 13003 11426 9105 13387 9282 4080
Lys 19562 16433 14586 17142 14327 129.05
Arg M717 10517 5RO6 13008 TAT6 GBES
TAAY 198016 140113 111564 181948 118793 82523
EAA" 80006 65316 54465 86218 58220 37628

EAA/TAA 4545 4733 4382 4730 4902 4548
(94

Reler 10 the legend of Tahle 4
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Table 6. Contents of free amino acids for lcaves of chopi and

gl - Al A
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e

Table 7. Contents of [ree amine acids (or peels of chopi and

minchopi (mg/100 g
Ammo acid CP-5" CP-6 CP-7 MP-5 MP-6 MP-7
Asp i 420 3535 r 279 277
Thr o 38T oB2 408 274 060
Ser 8.03 463 1.15 367 167 1.20
Glu g0l 47 226 371 262 342
Pro 265 749 T80 376 117 1499
Gly g0 046 053 046 004 055
Ala 159 171 100 132 0.94 0.78
Cys tr Lr tr tr tr tr
Val o487 08l 04n 101 089 0.75
Met \r ir tr tr tr lr
iso tr 032 021 03%7 0.04 0.38
Leu tr 044 028 062 0.24 043
Tyr 044 049 tr tr tr 109
Phe 047 .39 tr 032 tr tr
His 700 806 345 HY9 G.82 3.97
Lvs 1043 645 650 552 4,80 541
Arg 1283 951 323 263 217 220
TAAJ" 5181 5638 3843 3367 30,01 2659
EAAY 1976 2534 1711 1812  1a567 1159
LAASTAA (5¢) 3815 1495 4452 5382 5190 1359
D=9neler o the legend of Table 4
=, 7] el 905, F7ldE 105, wr)ds 1452
Hiol R &R, o154 e ke 0al opelea)
2 2ol A9} v 1A 2 His 0.2 vehygtor] 79 AEE
2] HEhw v d AgE Bolch 99, F ofr|eAlel W
Aelriieabe] WE8 Qo) A9 297} 30215556 %,
Tl 25 7} 36.03~16.10% 5 elyton| stale]A = FI) 7}
38.15~44.95%, %1 2] 7} 43,50 ~33.82% % ZF2 vpEldel
o oF
i =

riinchopt (mgA100 g)
Ammo acid CL-5 CL-& CL-7 ML-5 ML-§ ML-7
Asp ¥ 336 401 tr ir tr
Thr 422 340 176 tr 3.21 296
Ser 352 18 216 315 315 66l
Glu 336 625 318 882 310 455
Pra 0us 805 1778 852 B2l 395
Gly 00l 038 116 020 030 0381
Ala 962 356 310 414 231 303
Cys ir ir ir ir tr tr
Val 084 1LOR 208 108 07 182
Met tr ir ir ir lr tr
Iso tr 041 07 ir {r 051
Len tr 036 077 Ir ir 047
Tyr tr 118 076 tr tr 204
Phe tr (.88 1.30 tr ir 0.84
His 1007 1113 RS 1106 1072 1224
Lys 400 380 532 5A7 287 522
Arg 571 380 480 543 773 657
TAAY 3443 5283 6080 1887 4035 5112
EAAY 1913 2119 2381 1761 1755 2386
EAA/TAA (%) 5556 4011 3921 3603 4351 4640

11~5

Refer to ihe legend of Table
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