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MAsAO KONOSHIMA and TAKAYUKI MIYAGAWA
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(Received July 26, 1976)

The anatomical studies on the stems of seven species belonging to Chavica section in
genus Piper and on crude drugs from these plants were reported previously.

In this paper, histological features of the stems of P. nigrum L., P. kadzura OHWI be-
longing to Eupiper sections, P. cubeba L. to Cubeba section and Peperomia urocarpa FISCH.
et MEY. are described. It was confirmed that the crude drug “Phrik-thai” from Thailand
appears to have originated from P. nigrum L.

Taxonomically, Piperaceous plants have been divided into two genera (Piper and Peperomia) ,
and one of them, Piper, into six sections. According to our anatomical investigation, two
genera are entirely different with respect to the endodermis, mechanical tissue and ar-
rangements of vascular bundle, and three sections (Chavica, Eupiper and Cubeba) which
have been examined are also distinguished by the appearence of stone cells and sclerenchyma
in the cortex, mutual relations of regular vascular bundles and medullary vascular bundles
and the arrangements of vessels and Ca-oxalate crystals.

B TEZE B2 Piper BHEH D 5% Chavica Section DA X O OEFHEY LH I 2 HEOEY L O
SEBHMC O CAEFEBSEC R 2R, ThZho&EoEFEYORE, Bt bORLAEYEORF
COWCETOMAREL Z LN TE.

A BNTIXO o 3% Eupiper, Cubeba Tz HONCIEEEG D Peperomia BREY D D\ T [FIHE D A HE g2
BRIt ot
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Eupiper section

8. Piper nigrum L. 509 4 B43E “Phrik-thai”’

SRERME

P. nigrum L.—2 A @5 v+ v Z 7 VERER (1972), 4V FR Y7 « X2~ VEYEERS (1972), REETIE
HABRERMERM, (1974), RN ZEDERERS (1975)

1) BE1#H: REIER, BIET, £%, 30, 138 (1976).
2) BAEFSE B F£4 (FE, 1975 £4 A) TREL—T.
3) Location: Yoshida-Shimoadachi-cho, Sakyo-ku, Kyoto.
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Fig. 10. “Phrik-thai”

43 “Phrik-thai”—x 4 Elidh (v = v 7, 1971) 43 “Phrik-thai” (3322 LTEMN BB, R /IR
FELTWA.

®Ik (Fig. 11A)

EINE 2.5~6.0mm OFFFEEL, 43I (Fig. 10) ZEZ 4~12cm YW SN REWRT, SEIZE: -
B, WOLTHRED Y, ML HELRDD. BRLLETRKD -, TNHAIEWTE Ub &k Sk BRE oK
BROLNB. FHEERKES 6~10cm T, FIIELIEAL, HERE 6~9mm T, 15mm ETHL0LH5. &4
CERERZEONK LICEHARE LTR LR, FMBOBRE,RSS.

A v — <5 & (Fig. 11B), EHxh-otr 2L, BED 20~26% % ED5. BIRCES] U EEHE
BERDOPAI ORI IR Licos » B OBRIERR (so) BAR LK, 8 (m) (EHIhTwW5b. S
F (vbm) X 6~9 BT, BRCEFIL, FORTHME LI OFLICIIBEOREE (mc) 28I L TRD b
5. JERUICZE (B 5mm PlE) TRESIIEHLDTHL, PR 11~15% & hd 5. FHHESIILRE i
O, Yo BLORE O MR & R EICESNT 5. BWITAIEE LIBESETHH. BHOBZN D D, RITFEHRETH 5.

AEBEE (Fig. 11C)

WAL 1BORE (ep) 22D, b IFHICHEMEE (h) »HEETS. ERETFTRIEARRIIEEACRD
bhd, 2~3 BRI, £ 13~254, £ 110~350 ¢ TMF % ko4 AH O B b 5 ERMA
(s¢) B3 ~4BRRCHEDL Y, ToMlTEME (st), (B 16~33p) 2EMFBEEELTEDD
ha.

—REZIIE 8~11 BOFMBEE B b, JBEEX 230~300 ¢, ¥ED 12~17% %5 5. K& (en) 1XBHET,
HARY —EFir a2 7{bs L OFE KT 5.

IEFEMEFFITWILC, 24~30 EABRIRCETIL, £ (oh) O/, WNETIERMRE (so) 238\~
HEE L CHFEL, KMOFMEMS BHHEER) (mr) OSMlcbBd s . M/ N oM SR Ih 5.
REBTEE (v), (B 30~65p) 2HEHAC 1~2 FIRCEFILTE D, BHCBEPAILOEES T, FOfl
LRABGEERDD. KREHEHE (v EEORBCSERD b s, REOFTMEE B & 7~11 #Hazl
T, FHCER, KMol 5. SEEBEMRIIIE 3~5 BTHRINSEBREARK (s<) Bhbis. B
PRARWOFRMIET, MIOAME (st) 2EETS. EDR 3.0~3.5mm Db O TIXHE 2.3~2.4mm, &

4) i @EOHERE/ZEOER) X100(%) & L.
5) BEPIREE RO MBI GEPMEERE/ EREERE) X100(%) X b HE L.

(156)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

D905 | C
&S ‘Q..Q § h

) @%?»‘?::‘%e’.
g@e@@@g@\@@%@@@@@@@%"&d‘

B‘.Q_ OX Yp @@%@d@@@@.“ = st
SeScastcll. T

ey SRS BV QLG
sssabe.

PESRENEE S

R N zh
RO =S IS\ rgle
\g%@@gqgg NG i
SR NSO =3
W@‘%%@@@@@@@@ﬁl' e
bV o
Q) @QQK% @cs@(g‘* N0
N ASEORIIE 7T PR
s SER
S ‘
e
BE i sk it
S ek
(O~ .,4_'.\‘ "t
G 60 90u0e5 20

- { % o ‘
g 'l'll"llqu < /
@@= Clee A Vel
Sel@REAN.
S IORGEE = T
SR LN o
- ':,geg,",'.gago’-i-' \

nge SN
T SRS N

A vy
i
e & ':u','.:s

SC

q

‘%
S 67

W 50,
A @; %,

.~ Juial

ol

%
%

O
i
5

8 o

Ph

o W\
QY

D sc st sta > 10 52
—> 28, === Q.

— 06 % IOPy=ail
= ve

wif

Q
o AX

(T SES
it s LA _‘@ég’%% N
. <
e "Q@g. A
= A NN . ‘ G )> st
Py L IO<CT
-—
1004 100,

Fig. 11. P. nigrum L.

A Photograph of Herbarium sheet, B: Diagram illustrating of transverse section,
C: Detail drawing of transverse section, D: Elements of maceration.
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Fig. 12. P. kadzura OHWI

A: Photograph of Herbarium sheet, B: Diagram illustrating of transverse section,
C: Detail drawing of transverse section, D: Elements of maceration.
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HY 70~71% ThDH. BMAHEEFRIZHBEED 20~25% T, HERON, SMICIZSROERER (sc) BEINEET
%. KB (me) 1xhOf (BE 200~280 ) DIEACEED AU (FE 95~140 ) 1. 5~8 ANMAET H. Lok
P 5.0mm PLEDGDTIX, BEO 2~3 FAMOEEMESIT 10~40 BEONEE ko TRIEBRRCHELL, *
DIHUIO LRI B E LT, MO/, MR EEEKECI3PCKBORHRYEETS. RX X<
FEL, BEN ZITHHERRCEIILTB Y, SBORMBBIEIFETS. I3 E 3.0~3.5mm, Bt 56~60%
T, BOFMFCESROGMREKET 5.

ABRY: Y= VBV Y Y A (cr) RBGOEMCEERT 2~3 BOZMAMPCHMMERS (R 3~61) 23»
bhb. TALSAKL (sta) 1k 2~8 EOBERM» 5.

9, P. kadzura Ogwi

P. kadzura OHWI O H 434G —HEE /LS, LB GUE, F0E, YhRRE AT,

AEIFECHERE BE®) MUY v~7, EEHERS X OFELEORERCHE VLR, HiiE
THWRRNEUEEOBREECREE TET A F AV YT, SA¥FHIFLHEL, FOELRMUTCHRBRD, *
TR FTH ST CIIBRECHIRE D5 & LTEERYBRGRICHA L TOAAD £ E LTAFET L LI CE i
o 7.

R4k (Fig. 12A)

R 2.5~5.0mm DOLRREELEMARHT, AHEE»r->EB~BKIr -G 2L, BURERD ) S50 KM
WA L (R bh s, HEREX 3~6cm T, HIXSVBE L, 58 LeBERAIROENNS .

MWiE A v —<RT 5 & (Fig. 12B), FEIMMIIME - BT, RO 23~26% % 5%, EEHESHEITERCEZ
L, K& xv) XK EBEIBFIBSHRCHEEL, ZOMK/MYOEENRNRENCHBT 5. 8 (m) OFAR
B Lk B R DR, fRHEER (vbm) X 4~6 HTH 5.

FRDRICIER 7kl (me) 2l e LCRD OIS, WITHESHEETHS. HHEOFEBENDHH, Eiik
SEBRA I\

AEIEE (Fig. 120)

WAMRIEEREE (ep) h b, PMOBMIRE (b)), (BX 20~80p, 1~3 OREY D) 2kk3 5. £k
DML 2~3 FOABOILES 2 Ef 05\ EARE (co) BFEL, ZoNMCENS < OEBMR (s)
BRDERE. LWEUEBRBREETHZ L2355, BRLAEETIE 2~20 HONEEL RS THEEL, Fr-ioha

(st) MEMFLRIEMEES L BT, - 0EEABINMIOEARBEREET L2055, —RETIX
JE& 230~260 ¢, HRD 14~18% T, 6~8 FOFMMA D, W (en) 1LH A,Y —Edia L 7L X 05
SARIET A LRIV BTPREDBRS.

EFMEERIEIE T, 13~19 EXBRCESITS. @ (ph) 3 LXORBOZMAMS FBSEK) (mr) -
IR (so) BAFEL, BRLEETRAMEY L bk 3~4 BORBBABRINS. WEEINEDO -
FAifas GHER S s . EE (v), (£820~60 &) IXBETRCEFIL, B4 HEEESE, S5, REMIE (w) 12
ISRET S, REOFTMAB (BHER % 7~15 ffazlc, AL DRERE, KRIET3ZEMnHDH, KEBH
e r—RENLRS. BELIEX LSO TREMRBFCEMENR NS, BEOERMAR (o) B 5~8
BoREME» S, The 10 BUEOLDORHS. #HTE 3.0~3.4mm D% O TIIEE 1.8~2.3mm,
#itt 60~67% T, MOFMAFIEOEME (st) BEETS. HAMEROMERIL 25~28%, HERON
ST B (so) BEAFET 5. KKl (mo), (2 220~250 p) 13ehDific 1 B bhb.

AR S TCEARBTR Y 2 vBI v A (cr) OB IOHMREREYEETS. TA L& AR

(sta) IXRHBIC 2~3 FOERH BB,

Cubeba Section

10. P. cubeba L.

RERME

P. cubeba L.—4 v F2 7 « R — VEYRERG (1972, 1974), KFFBREEELR (£ = —AHEWE, 1943)

- 6) PREFPERS WIS, P&, I, ARSAEBRHE, JE5, 1960, pp. 533~536.
7 HRHEEE, WHREEO & o, WS, %, 1972, p. 125.
8) ARzEk, ANH— EE, “ERMHAFN, BIIEE, H, 1963, p. 137.
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Fig. 13. P. cubeba L.

A : Photograph of Herbarium sheet, B: Diagram illustrating of transverse section,
C: Detail drawing of transverse section, D: Elements of maceration.
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FAk (Fig. 13A) :

FIEE 2.5~4.0mm DOMEHT, SEIZEN S E~Eh o BREL, B REE & 28 0 a5 FIcges]
LB D %, BIERS 4.5~7.0cm T, ik P nigrum L. LR USIEARL, 2 6~10mm wE+5%. B
AU LELERROMPVE ThAR bh, S LEEOKERENSD 5.

W A L —~ <35 & (Fig. 13B), MIZKh-@BE R 1L, HED 22~271% % 5%, EREEHITER,
RE (xy) A2 > BORMOFALG B (mr) EXFIBEPRCEFI LT3, B (m) ZRIKH - & T
5~9 EOHMHMEER (vbm) BEETHA, WHEPZEL Lo TWDH T E03% W, HBIEISRELE LS. BE0E
KBEB Y, RIEORLTH .

AEREE (Fig. 13C)

BAHIEERE (ep) 2207y, BEMIOME (h) 2BDdohs. EAHEME (co) 13 3~4 BoMMORES %5
ORI WIS Bie b, TONAOEBREM (s¢) BHMSITERCE S » CHEET S, % OMUI A #
Ha (st) 2ABHEIIBUEES LCRO RS, —KEMITER 200~260 ¢, %D 15~16% T, 7~8 BOXHM
fambie b, FRICHMBENBET S E0b 5. HK (en) BARBIKT, » 220 — S2 EHE LT Sbhinyo.

EFHEERIWILE T, 22~26 FAHPBERCESIT 5. B (oh) OSBRI (sc) AEE~THEES L
THEL, REOFMEM (BEHER) (mr) Fred Bl BEES L TWA2 L 5 5. A LA CIEEN
fass 1~3 BCHMBRE IR T 5.

BN Ol B . RECIIFEECH CEE (v), (B 15~50 ) 2MIEHEIRCEFI L5, FEo
FAER (BgTEM) 1 5~12 M%<, 260 ER, RMET55E6405%. #HERONM, B IEEME I
T 4~T7 BT WS EREEM (o) BAFLETS. TOoRflo 2~3 B LIE LIERFOEEMIZE o> T 5
TERBHD. BIXEOR 3.5mm OO TR 2.1~2.5mm, §ilt 66~76%T, LOABOZMEN LY,
Mgz LA ERD bR, BRMETRIIEEER 20~25% ©, KEILEE (v) KURHBCEFIL, AoERE
AR (so) MBI LS RET S, KKE (me), (8 200~250 #) X0 1 @RS bhs.

ATY : ARE LOEARBRTC Y 2 vBA LYY AOEE (cr), (B 10~20p) AR B. TA S AR

(sta) 1% 2~7 EOHER BB,

Peperomia B

11. Peperomia urocarpa Fisca. et Mgy.

RERMH

P. urocarpa FISCH. et MEY.— NI EHRMER N (1975), AFEFMEWEERS (1974).

Fdk (Fig. 14A)

Z3FE 2.0~3.0mm OER, HEEE > B~Eho @, LT, EHLECELELET . BT 2% L ER
WERHA L ERERE L, BRCHWECHIRD bR 5.

BHE 2 L — <135 & (Fig. 14B), B -BE2E L, FOhRETE»-E&T, HERAREICRS]
L5, BHIETESEEE T v BT EoBR 5 5.

AEREE (Fig. 14C)

BV 1 BOWE 7 F 7 7 CbhlcR kM (ep) 25 h, AURRLEEOLMAE (h), (EX 200~300
p) BEELTHS. REOHANL 3~4 BOEARM (co) PERCEEL, FORMCIXBEEIZRD bhy, &
¥ TRBOMIE 3B OFMR (18 100~150 ¢) 2 bics. HEERIIWTIH TH 555, BT o TAEH]
KRS LTS, BB (ph) WINEORMK Hic s OH T, KELEE (v) ERBTMIE (wp) »bics. B
FE—F R UFHCRII L, BCBEEALO bR AMEE (B 15~30 #) 25 s. HEEIRRD bhios.

AEY - FEBT Y 2 VB LYY A0gHE (cr) 2EFTH. TALSAR (sta) TR 5.

ERGLUHR

D P EDEBOKEY S, Eupiper Section © Piper nigrum L. %X 0% P. kadzura Ouwi, Cubeba Section
O P. cubeba L. 7o UM Peperomia |0 Peperomia urocarpa FISCH. et MEY. DEDHEE R &1 L7523,
BORBOONTHEEOHEEL FEpB L TABLE Il O L1l B.

2) #AET “Phrik-thai” LFF 543 P. nigrum L. R EF L35 L &R L. To 3otk 3KIC 132 2R AE
LTWT, ZhbEDW TR CHRET 5.
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100,

Fig. 14. Peperomia urocarpa FISCH. et MEY.

A Photograph of Herbarium sheet, B: Diagram illustrating of transverse section,
C: Detail drawing of transverse section, D: Elements of maceration.
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TaBLE II. Comparative Anatomical Characters on the Stems of Piper spp. (Eupiper & Cubeba
Sections) and Peperomia urocarpa FISCH. et MEY.

“g}lﬁﬁzgﬁn Pﬁkgz%a P. cubeba  Peperomia urocarpa

‘Thickness of Pri. & Sec. »C-qg@-(leOO(%) 20-26

S e T - 23-26 22-27 indistinct
radius of stem

« [Distribution in discrete strands beneath the epidermis cylinders
g
2 | Number of layers 0-2 2-3 3-4 3-4
QN
EJ Sclerenchyma cells +++ +++ +++ -
o
O !Stone cells + =+ + —
Stone cells in the primary cortex + + =+ —
Endodermis (casparian strips) + =+ + -
Sclerenchyma (pericycle region) + + + 4+ ++ —
Arrangement of vessels vessels arranged in rows in radial direction simple or U-shaped
Wood fibers ++ ++ ++ -
ﬁvﬁg“ %100 (%) 20-25 25-28 20-25 indistinct
Arrangement of vbm one circle one circle one circle indistinct
Stone cells in the pith + + F —
Number of mucilage canals 6-9 1 1 0
Ca-oxalate sand and micro-solitary solitary needle

vb: regular vascular bundle, vbm: medullary vascular bundle.

3) =3 vEHEMIL Hooker BT X » THEWHHEEZFE L Piper | & Peperomia J& & o3 HbhP, X iz Piper
JRIITERE, RER IOER LM X > T 6 Section A INT WA, R DO AR OEEEEE 5
b, Thb2BIEBER AROBFER IOHEEROSMIREL EDETHONCKRTEE ENTE, IHIcE
BRICHEFR L7 3 section (Chavica, Eupiper %5 LU Cubeba) 1o\ & kTR O G Ml & RS o 1 ok
R, IEHHMEER LHPMEE R & O/EBIBIR, EEOBEFIRERS IO Y a vEE A L v 7 A DR ED AT 3 Section
DRFIBR b, WEHIE¥ LOMR & —FK L.

B OBAPRERTROICHID, HEYOBECHE L LR AEESMEE HE JEK, SRR
AEFEFE LB LET. FoRECE L, Bxo R, T8I % L% %1 B Department
of Medicinal Science ¢ Daroon Pecharaply [, 4 v Fx 7 ® Dr. Wanee, Pak. Sagala &, XbiBE&ERD
BRI RS ShiR = — VMR, RERIHEE, BT SRR E o % e LT

IR BAB RIS AR AP IEE (BALMTHE S LR AT 937034) O—Fic X » CTfTlchhic.

List of abbrebiations: c¢; cambium, co; collenchyma, er; crystal, en; endodermis, ep; epidermis, h};
hair, m; pith, me; mucilage canal, mr; medullary ray, ph; phloem, sc; sclerenchyma (cell), sta; starch
grain, v; vessel, vbm; medullary vascular bundle, ve; scalariform vessel, vs; spiral vessel, wf; wood

fiber, wp; wood parenchyma, Xy ; xylem.

9) J.D. Hooker, “Flora of British India,” Vol. 5, L. Reeva and Co., Oxford, 1954, pp. 78-99.
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