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Zanthoxylum plant fruit was tested for its effect on protein digestion by pancreatin and was
found to suppress the proteolytic activity of pancreatin by about 21-92%;, depending on the .
samples used. Zanthoxylum fruit contained various amount of Folin-Ciocalteau reagent-positive
substances and those Zanthoxylum fruit samples with higher content of Folin-Ciocalteau positive
substances were found to suppress the proteolytic activity more efficiently. Thus, a negative
correlation was observed between the remaining proteolytic activity of pancreatin and the con-
tent of Folin-Ciocalteau reagent-positive substances. Those Zanthoxylum fruit samples with
a higher Folin-Ciocalteau reagent positive substance content were found to contain more essen-
tial oils.

Keywords——stomachic crude drugs; Zanthoxylum fruit; pancreatin; trypsin; a-chymo-
trypsin; Folin-Ciocalteau reagent-positive substances; volatile oil from zanthoxylum fruit

v ¥ a v Zanthoxylum Fruit (3, FEEBREEL L OBK CEBECEA SN, i, FERHL L TRAACH
Ihn—7, EFTERES, KEPE, URELICBVHhE.

H v avit, BAERFIL [ Zanthoxylum piperitume De CANDOLLE ¥ 7-i} % D fh[F EHY (Rutaceae) DX,
MULRET, BELODBLCET Y TEARTBRVELO ] EHEIRTVWAY, LithisaT, Rz~
YavHARTY I IV a Y, 7ayrra vELEREUURARE, FHSKhS ), EEFEELR (—
BICTEMEREIhD) dbHBcHED, FEOMKLLICHARLIEAHUDOOH DY, JEMIL, Z. simulance
HANCE #XF L L, EAHAVIARBLLTEEY V¥ a v LRERECRYEbhS 2 EMNE . ¥1=, UK
ERRIIMF T EBEFEREFTHLD, IWRIVIBMRELTERLDhBERI XS 5. LirLiasb, oKL,
A DWTRE R3S hTu g,

TTR, YA e ORRERCS IETHEL, rMeoRBCIVBRET 0 77 — CiGHECH LA ERD S =
ERBELLY. SE, CRYFEEBEERE LTHAVLRBY Y Y 2 YRDOWTHRBEORFART o 7. 1L,
TEH, SORKIURESEORKILMEL, v 7LV 7+ vig L OBEDOLAAMLERACEK LIETHEY N, IF
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P& b e {f7E 5 7 » Y v BORBSAAE S & ORI GR & RO RGO 4 a Bt Lo, 2 Hi, e
1M E T ORIEBERIC R B B0 E 5o TH W bhc Lico THET 5.
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#oam (A LAARE TABLE L L, @B XX €, 3T E LTHRER TV S5O
BH . B O, K5, BEANRHEISY, REIRE R &k TP X ARHBREY X O L. ek,
SEHT TN THA LicD D, 300um ©.5 5\ TEEB UKL —ic Ulc, IUHEERRE0R XVIIL 221978 4, VI,
VIL, VIIL #%1979 48, 1,1, IX, XV, XX #1981 4¢, I, V,X,XI, XII, XIII, XIV, XVII %3 1982 D o, 1V, XIX
MNI0EL ERioHE VDL » T 5.

Ptk I~1V (3bEEERT, BROSBHRL, RE/hXnRRrELA0h, BRFLEH. BT IV
DA EAE L, HoTHEDTIE. BHLM A, 2oBK LI BFBETHH 25, HLITKERE,
IV BRESRE. £7o, IUHEBBEOAC R ZHRAFELFHRYE TS, Ik V IXHKILELR TS 54 1 OFE
MU, FEEABUL B, XX BBEERIRT, REGKGECEC, PREIHES, FEIER M
BarETH. k1, FORKEARAEGTSHS. ORK VI~XIX ZBEERF* > a v (Z. piperitume) T, %
HREFEOKECED (VD), hELdo (X, XD, REROAXLLFEYHOTV550 (IX,X), BERHOLHD
o (VIL XV, XVD), AEEREOS LD (VD) irENRDB. Fi, BTOSEHN 0% ¥z 5 b0 (XIV,XVID
LHB. TOMEOELFBE, BWERGKESETH- 1. XD, FE, ERALLED, =y PFTIDER
Zbhte (TABLE I).

B X

B E NG LT FY CEREE), SIOMY Ay (v /<, 2EES L, SRR, 12,000
BAEE units/mg), a-¥ < + ) 7y v (¥ 7~ 3EEER, 4B, 46 units/mg) P ic.

TaBLe I. Properties of Zanthoxylum Fruit

Purity* s v .
Sample Place of origin Seeds Pei’lunclcs and To(t %)ash Aclfli,m(s %lslble conYe(x)llta Eglel/c;g g
(%) twigs (%)
1 China 0.6 0.5 5.6 0.2 1.63
II China 2.5 2.4 6.3 0.7 2.51
111 China 0.4 1.6 6.0 0.5 1.17
v China 31.7 2.4 5.6 0.1 0.66
A Wakayama ? 4.8 0.7 7.0 0.7 1.54
VI Wakayama 8.0 0.9 4.8 0.3 1.26
Vi Wakayama 20.0 7.6 5.8 0.2 1.32
VIIL Tottori 1.9 9.8 5.3 0.7 1.88
X Tottori 9.2 0.6 6.2 0.3 2.34
X Tottori 9.6 34.3 59 0.4 i.80
XI Tottori 36.8 5.7 4.7 0.6 1.54
XII Nara 20.5 12.1 6.1 0.4 1.35
XIII Hyogo 22.0 3.1 6.9 0.5 1.00
X1v Hyogo 63.3 8.7 6.7 0.4 1.14
Xv 15.2 11.9 5.1 0.2 ¢ 1.80
XVI 21.5 8.7 5.7 0.4 ’ 1.01
XVII 56. 5 4.4 6.5 - 0.5 . - 0.82
XVIII 1.7 1.4 4.6 0.2 1.26
XIX 48. 1 2.2 5.3 0.2 0.69
XX Korea 7.2 10. 1 6.4 0.5 0.30

* Foreign matter in each sample were unless 0.1%
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BXEMOUTE

AoV T S DAL O ME L B Lk, m A v-v Vv iiE by ViliTirote, El, BY
Vv BLE X b a7 = I P U T R VOO Y S s, a=A b
VS AR 0.0027% @itk i, pH TS CREEROL R T - 2.

7+ ) RIGEEME O/ E

HigRY O &b 175 7o,

FaRSOBHEHZR/ QAR Y57 4 —

o o fhiiiy, WREH Sgd n-~+4 v 25ml T 24 MESRERBEL, AL L.

HAI2B=2 b 757 4 —DEBIILUTOEEbTHD, (HFHABER: B8 GC-6A (F.1.D). #354: 2%, PEG-20
M on Chromosorb W (AW-DMCS) 100~120 4 » > =, 3mmx3m. # 5 &{REE: 50°~200°(5°/4% Ri). #il
AL 230° GORIRMESEMEE: 230°. v o 2.56 V. RRIE: 18 MQ. SR At 3l

Tk, AR DTN, AP EBRCOWT A= TTONAs r< b 757 4 — ORFHEET (tr) & ILBT
BT ECE DTSt

# £

L. #2223 REB3N 9L T7F - OlABRBEER~NOES

B a I BAVIVTFVORAANMER~ADOEE L TABLEII 0t kb THo, #ZAKOTHMT
LBAY7VT FYDRAMBEING, HEA /=7 2 ) ECHE LB, MIBE L TR 212 95% DIR
WHIE TR OIS T A e, F1e, Dy FIRTRA YA V=7 5 U VI D HFETEIRAFIREMI AR L o0s,
RGBS OIGVEICF 2388 S hure.

TasLe II.  Effects of Zanthoxylum Fruit on Proteolytic Activity of Pancreatin
and Folin-Ciocalteau Reagent-Positive Substances in Samples

Sample® Activity (%)™ Reageflgll{”l:)s?tli(\);alsts?)tsltances
S by Casein-Fol_in method by Cup method - Optical density at 660 nm )
- Control . 100.0° '100.00 —

I 28.8 T 52,6 0. 551
1l 22.5 52.5 0. 641
11 36.3 50.7 0.418
v 51.8 71.4 0.222
v 33.0 46.0 0.475
VI 12.3 55.4 0. 487
VII 26.2 43.2 0. 349
VIII 7.9 38.5 0.573
IX 6.9 31.9 0. 608
X 19.7 54.0 0. 446
XI 25.0 54.0 0.359
XlI 22.5 38.2 0.432
XIII 52.5 60. 4 0.243
X1V 29.3 42.2 0.374
XV 10.7 32.9 0. 548
XVI 48.8 54.9 0.248
XVII 34.1 54.5 0. 302
X VI 11.5 43.7 0.536
XIX 44.8 57.7 ' 0. 264
XX 79. 4 72.8 0.163

2 Five mg of crude drug was added per tube.
b Edch value represents the relative remaining activity (%).
© Each value represents the average of 6 samples.
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100 — (g) Coseln-Folin method 100 ~ (b) Cup method
y=-109.4x+75.4 y=-55.6x+73,3
~ N rp=-0.844 rp=-0.709
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0.D., at 660 nm

Folln-Clocalteau Reagent-Positive Substances
Fig. 1. Relationship between Proteolytic Activity of Pancreatin and Folin-Ciocalteau
Reagent-Positive Substances in Zanthoxylum Fruit

Enzyme activity was determined by (a) Casein-Folin method and by (b) Cup method.
rp; correlation coefficient. Correlation coefficient I-V; (a) —0.997, (b) —0.736. VI-
XIX; (a) —0.962, (b) —0.759.

2. NUILTFoDIABELERNORZEL 7+ U REBEMEOHEMMYE

BRI, 7 g ) VISP E AT D Z LR B, AWEOGE L GG C B A LD
Wik s e s, £ 2T, #ilEhho v ) Y ERHHEOR L v 2 v T F v OBy T v 77— ViEHEE L o B
Ve tga i (Fig 1), F08E, (a) A4 -7 4 Vv ETHELASEE, KEEOY + ) v RGBT E R
HEEE FEROREVGRE (VIILIX, XV 7 k) T4, &~ gy suv@dk vV, XX /) b

e C EpERE R (b)) By TETLELEE SR S, ThEhOMBRE ARSI L 2, AL -7
+ ) VT ~0.844, B o 7ET -0.709 Lich, AOEMEGHEBREAE LR Licsis T, LT OB

EHMEIFEL L THEAL /-7 s Vv DL LI

1o, GABRIER ([- V) LU (VI--XIX) S5, Thihe o CEFEREE 7 » V w RICBEWE
GE L OB (EE 5 X OHBIRE) 2B Lt oA, HEL V7 4 ) VIETIRIERA ¥y=—69.32+66.5,
rp==0.997, ligHt y=—117.32+73.5, ,=—0.962 &\ 5> &EA B L.

3. TaF7—EEMAORE ' '

YV Y a VIRINC X BREREROET 2, v 2 v7 v orAABLfFAcRObhi Lnb, 7rT T~

Trypsin a-Chymotrypsin
100 100 r e o T
Xy JII
. °l .
= oV o1
> oXIX oy
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2 XIII ne 11
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0.D. at 660 nm

Folin-Ciocal teau Reagent-Positive Substances

Fig. 2. Relationship between Folin-Ciocalteau Reagent-Positive Substances in Zanthoxylum
Fruit and Proteolytic Activity of Trypsin and a-Chymotrypsin

Correlation coefficient VI-XIX; Trypsin —0. 681, a-Chymotrypsin —0. 901.
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THD Y7k a-x v b)Y bR T L (Fig.2). + Y Vo v Thl, G IV, XEX (u sl k) &
XXCCRIUED) 2L i, LU ULV (B A0, 0 QU 25 Fific i L-Cu %, $4s, a-%t by v
T TTLWR IV XX 2306 B, LTV 23203 0 A5 B, B2 FICidiE | A0 [IC W LCu D o & 2hiden
DA AEM (I~V) T, 7 4 ) v BOSBSEm LA 20 0BT & i % S0% LA FIC IS F S48 = &3 /e h - fe.
HIB (VISXIX) 20T, 71 5 7 — WG SR 7 4 0 o UGB P 4 T & oI MIBME (ilbitign, R
%%ﬁﬂibUVVnyz—Hﬂlx+%l,q:—&&hcn*frviyvfyz—ﬂlx+ﬁl,mz—&%l
THD.

4 Yo aTOBHEICEBNILTF L O MEE(ELERADORE

Vv a ik, R, BT, BWRESSBR STV 5, LPX Tk T SRR TE DT
D] EBEINTVBY, 22T, H vy a Do Th, LB ERE T 2 B30 XV 2B, 4
B, &Y, RS LOEORBMCHNL, KA1V 2V T 5Dt A BANLEH~DBBA H~t- (TABLE III).
TOFR, RECHEEBETARSEZCEDON, 7+ vRIGHEDE OB S £, BT Oty ¥ -7 LETF
SEY, 7 Y VRISBEDBEORE L Vi EAEs bR,

5. ¥l amhoXhEsBEEEORMY

VY a THORIE, Y v TSV ORABRBLERNDES) I ORI GO 7 » U v ISR EORE D

TaBLe III.  Effects of Part of Plant of Zanthoxylum Fruit (Sample XV) on Proteolytic Activity
of Pancreatin, and Folin-Ciocalteau Reagent-Positive Substances in Each Part

2 Activity?’ Folin-Ciocalteau Reagent-Positive
Part of plant (%) Sunstabces (optical density)e’
Control 100. 0¥’ i
Pericarps 25.1 0. 606
Seeds . 100.3 0.133
Peduncles and twigs 27.9 0. 503

2 Five mg of a sample was added per tube.

b’ was determined by Casein-Folin method. Each value represents the relative remaining activity
(%).

<> was determined by optical density at 660 nm.

4 Each value represents the average of 3 samples.

ol1
100 — @ .
y=-28,5x+69.9 g 100 = ¢ VI KX
rp=-0.854 g. ¢ e
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= . (73 VX
= 2 NI o
3 3 E XIve o
2 50l R =850 wir VI
& P () s, .xvr
& X1 95 xixe X y=0.241x+0,076
— LB SN 2S5 B ro=0.0%
S - v * :;: cms M X113 o N.029
o LB} =1
= o, n 8 .
2 xit A X . 5 XX
a
i ye NI x S
Vit 7
0 l J = 0 ] ]
0 1.25 2.5 § 0 1.25 2,5
Volatile 011 Content(ml/30 a) A Volatile 0f1 Content(ml/30 g)
Fig. 3 Fig. 4

Fig. 3. Relationship between Proteolytic Activity of Pancreatin and Volatile Oil Content from
Zanthoxylum Fruit o . o

Enzyme activity was determined by Casein-Folin method. ry; correlation coefficient. Correlation

coefficient I-V; —0.950 VI-XIX; —0. 880

Fig. 4. Relationship between Volatile Oil Content and Folin-Ciocalteau Reagent-Positive Sub-
stances in Zanthoxylum Fruit
rp; correlation coefficient. Correlation coefficient I-V; 0. 962 VI-XIX; 0. 920.
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TN HIBEVE DGR B B &5 ittt L 2o (Fig. 3, Fig. 4). Fig. 3 1t X 51, BEEOSHRRCl B #IG
PEasii AV F X, oo B i Gt 2 2B L & o LA s SR (HIBBGREL —0.854), %7,
Fig. 4 1234 X 918, Hiho %y lFh T Rsio 7+ ) YRS H S S HEEL TV B 2 LD St (H
BACRE 0.939). X632, HMifDEANEL VK (IV,XVILXIX) T3 AHEO B, HligRIbTr T,
Lichio Cilitkic 2 5 E L/ av o s bhte,

6. WhHRSOHZRIQAVY ST 74—

TABLE HI T, ML 0K b %S5 THEEOIS Fouii<, F/, Fig.3 iRt &5, f¥hofmais ik
HREF BN L ORNC BN D bRt 2 E b, vy a vhoFho 7 e 7 7 — ¥k s TS o
THRE L., R OHMB LIEmE v 2 v 7 FViREmLich, 7Tr 77— EEHOETIIREALLRDLR
fehote, Licdio T, BMAA G ET 2B T 2 EaEsbhh, BHSELEERETERED
Mo OBH#EWELH 5 2 EELOhD, Fi, METERE X BT AL, AUKBHEETH > THLIEHRDTS
AETIHEETIER VDSV E b ht (Fig 3).

e, IO KSIMBNC OV Tk Sakai H® XU ®», £ OWERERELRH 525, TEREbIEETOTFEIH LW

4 7 Sample I
5 6
2
3
1
8 10
- SN\ N 1
0 5 20 40{min)
2
Sample II
3
S
by
& 4
&
° n
o
o 13
10
R
6 * 7 2‘0 * 40(min)
Sample III
8
V\.\_JQ\_N *
N — r .

20 ) 40(min)

Fig. 5. Gas Chromatograms of Volatile Oil from Zanthoxylum Simulance HANCE

Column: 2% PEG-20M on Chromosorb W (AW-DMCS) 100~ 120 mesh, 3 mm x
3 m; column temp. : temperature isothermal at 50° for 10 min then programmed
at 5° per minute to 200° and run isothermal there after; detector oven temp. : 230°;
injection port temp. 230° range: 512 X0, 01 V; sensitivity: 103M{2 ; sample size:
3 pl.
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TaLe 1V, Chemical Constituents of Volatile Qil from
Z(mlh(uylum Simulance HANCE

Pcak No in F|g 5 (ompounds

a-pinene

sabinene

myrcene

limonene, 1,8-cineol
B-phellandrene
linalool

isopulegol
terpinene-4-ol

\COO\IO\MAMIJ—‘

a-terpineol

—
=]

p:pemone

e, ZTORIRSC OV TOPRIIRE D ORED HBHDDZTHS. FoT, SEMELLY Y~ 2 7D 3
b, TERC OV TREFMO—IRELT, ¥AZ <+ 257 4 —C X DEMRSOBREYLEESOHED T
fiote GBI~ Ox 227 m< b 75 2% Fig. 5 wid). TR, M8, REIIEHA—DOTERTH > Th,
BHREBOSBECNIL) DENRSD Z LD BN LT 7. TS [k limonene, isopulegol %, IT 13 sabinene, f-
phellandrene %#, itlnﬁiwwkwlé%h%hT&“&Lfv%:&#mbaht % Di2 T a-pinene,
myrcene, linalool 7¢ &7 Gikkhinc G O 2 m LA NS S i, WFR L TTAN MR IR D 3 % — VA0
L 725, ﬁHIHQMbMW«(b5INMIM )k, VR T2 08 ] & ORI & 5 B L
SHILpsEd bRt Lol, RET L U EIREENRL L2, ATRE, GESHRSE LR EbhT
ht@f%% AMIM OFA 7w <=t 772003 LT ERAD 72—V hnLi, 36k, 8 Vizouw ksl

SB, EDHRAI ek r AL LR EA YR s v R L, BRGELL T X o, SV
ﬁﬁﬂ&EemmTébﬁ RWL@bTL@®%®Té6 COZEnD, BECECTHIEREEFEYE LT

SEHHRE S h, iE@iﬂkifioTLétﬁc%thém
ERLIUER

Vv e VILREARE T, EROBRMNAERRICNL TIRAR S Z BB T B L oot it v
2 VIRHERRAICEA Sha 2 s, BRSO S ETHEL LT oL EN S 5 hd, BERM~OBY
B R A U DB OWCHE L.

Fig.1, Fig.2 T, #v 7V 79V HKIV0T R 7—€ThHB M) 7o vkt a2 bV 7o v HWT, 4%
VY2 VRO7 4 )V RISHEYEOR LRI T v 77 ~ CIEHAE L OMBIER B~ o b, LR E TERIC SR
LIy, COMBEREECRED bR, W07 + ) VRISBUWELRSOBE, WL b bIERO 2 g
RS2 MBI RDOhI. SOz Lhh, EROHIVEGE~OEBIVI\L 5 CBLD. £,
VYV a VEHCERTES, H5ARMCIRAT AR, BROEE DEYEXC, ERECET 10 YIS
BUHYHEROD L VILREREF N LW EBbhi., UL, TERCILRE ABEDKS G TE B0 E 5 b,
i, FHHOD RGBT —BCH L ONRHW 2 L EOMEARS D, SHILCRHTELTESRDS.

VY aVOBBERGDI D, Te T~ ERERLRCET IR0 BB TH -7 (TABLE III) 25, R
IR 2 5\ . Ryl ot B ORRE ik iel & L A BB LT\ 525, Fig.3, Fig.d T, v 2 i
PRIBER L, /v 77~ CRIFIEEES XU 4 ) Y RS HAE R & OMIC LB\ 4BBBIFRA I b h e o
EnD, WilE Chb 2 EOMCIIF L DBEENASS bDEBbhD., COZEMmb, Fv vy vhny 4 )y
REBHEWEORYMET 5 = L13, BIMRCRELLBED, ¥V a v OBEERC Y2 58 L BHEEY
ﬂarf.m&fﬁﬁfﬁﬁﬁkﬁﬁﬁmo—¥&nta&Ebﬂ%.gak,&ﬁ%&%ﬁwwﬁﬁkﬁiﬁﬁm
FOWEL Lk SHNMARDET, 19K, +¥ v 2 v ORMOSM, TR LOHEOHLE LOSH T
5bDLER RS, | |
BHY Y 2 VRRBORMBRF O N A7 v <+ 757 4 —iC L BB (Fig. 5) 2 HIEHE LK E TEE DR
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BEIERRO ORI E0 G, WAOAKIGEANCR/ D L0 THH EBbRD. RN, (EMOMEN 7 A
I 7T AN = b 2RI BRI EREL T B2, EELOBRN TR BMCRSR D o En
e xhie, LihioC, SMMOIERA BTN - T BTiEtkr b 5. 1o, W Vicabhio b o, N
APEDVH I S PEPETEM & T BOTZIR, A2 RTH0RRED BRI Enb, 4, TERIZEMNCRGTHI
o, BHEMRINEB ZEATHINS, Tk, TORDBGIEL & X0, BN ENME L RAaCirihs
VHERBHDEELD. Tok, TERCOWTE, GBI LERN, SEOBNETRRDLEN DD,
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