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In the previous paper, nearly a half of commercial “Huajiao (f&E#{)” samples derived from the
subgenus Zanthoxylum were determined to be mature pericarps of Zanthoxylum bungeanum and the
latter half to be immature to slightly immature ones of Z. armatum var. subtrifoliatum. In this paper,
the botanical origin of commercial “Huajiao” samples derived from the subgenus Fagara available
in the markets in the north of China was examined by comparing the anatomical characteristics of
the pericarps with those of 9 species of this subgenus. Among these taxa, differences were found in
the circumference length at the mid point of pericarps, outlines of outer epidermis in oil sac area,
presence or absence of hesperidin crystals, thickness of outer periclinal wall of outer epidermal
cells, presence or absence of hypodermis and sclereids in mesocarp, thickness and number of layers
of endocarp, appearance of inner epidermal cells, and the shape of cuticle on the surface of
pericarps. According to which, 8 commercial samples were identified as the mature pericarps of Z.
schinifolium of the subgenus Fagara. The characteristics of 9 species of the subgenus Fagara, added
those of 8 species 3 varieties 1 form of the subgenus Zanthoxylum, are summarized in a keytable.

Keywords——Huajiao ; Zanthoxylum schinifolium; subgenus Fagara; pericarp; hesperidin;
scanning electron microscopy ; botanical origin ; pharmacognostical study ; plant anatomy ; Chinese
crude drug

[TEM]) IZHETHEHEE, W, AR, BREX LT
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TasLe I. Collection Data of Chinese Crude Drug, “Huajiao” in Chinese Markets, and Their Botanical Origins According to
Our Result
Name Market Date T%fyv Origin** (E/Z’)e ?**
Huajiao  Dalian drug store (KEE¥#pG)E), Dalian (&#7), Liaoning Nov. 1991 11760  Z. schinifolium (m) 20
(&)  Anguo crude drug market, Anguo (ZZ[E%), Hebei**** Mar. 1993 12869 " 27
Guangzhou trade exhibition ([ZIM%54), Guangzhou (JusH  Oct. 1991 12198 " 5
1), Guangdong
Chuanjiao The second store of Zhungeerqi pharmaceutical Co. (##&/% Jul. 1994 15328 n 28
IR0 BEEHEAT]), Zhungeerqi (#A&/RHE), Inner Mongolia Auto-
nomous Resion
Mongolia and Chinese Hospital of Baotou (ZHEWFEHER), Jul. 1994 15330 " 26
Baotou (8887), Inner Mongolia Autonomous Resion
Chinese and Western drug store of Huayuan street (fEER Sept. 1991 11765 " 40
P FEE)E), Beijing
Pingcheng drug store (*Fi#3JE), Datong (KkM#i), Shanxi  Jul. 1994 15331 " 23
Qingjiao  Northeast region of China*** Mar. 1993 12871 " 8
(FW)

*TMPW No.: the specimen reference numbers of the Museum of Materia Medica, Analytical Research Center for
Ethnomedicines, Research Institute for Wakan-Yaku, Toyama Medical and Pharmaceutical University.

** (m) : pericarp derived from mature fruit (m).

*+Seed (%) : seed contents of each sample are shown as percent (w/w).
**** Samples were obtained from the Institute of Chinese Materia Medica, China Academy of Traditional Chinese Medi-

cine.
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1. Lt&EY

i) Zanthoxylum schinifolium SIEB. et Zucc. : HEEE
AFE, Q. B. Xiong 871025 (Oct. 25, 1987) .

i) Z. ailanthoides SEB. et Zucc.: WHEMTENMN, Q.
B. Xiong 891109 (Nov. 11, 1989).

iii) Z. molle Reup.: FEMITA KB, Q. B. Xiong
881119 (Nov. 19, 1988) .

iv) Z. avicennae (Lam) DC.: W EL LK B E X E,
Q. B. Xiong 881026 (Oct. 26, 1988) .

v) Z. oxyphyllum Epcew.: 2% ~,<— )L, Dharapani ~
Chame, T. Namba et al. 897 (Aug. 13, 1983) .

vi) Z. esquirolii LevL. : wEMUNINEE LR, G. C. Zhou
et al. 78-0589 (Sept. 19, 1978) ; [E, HHTIEHFHRIL, G. C.
Zhou et al. 365 (Sept. 14, 1992) .

vii) Z. stenophyllum HemsL.: EIEARHEE, G. C.
Zhou et al 78-1324 (Sept. 15, 1978); R, B &, G. Y.
Zhong 609 (Aug. 20, 1978) .

vii) Z. nitidum (Roxs.) DC.: hELIEHL K HIG X e
7, Q. B. Xiong 891105 (Nov. 5, 1989) .

ix) Z. dissitum HeEmsL. : FEMIBERFTHIL, s. leg.
(Jul. 3, 1962) ; IsPatEEHIEX B, Q. B. Xiong 8808015
(Nov. 2, 1988) .
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f (1.8,

IO. B H &

RBIRVICHET 5, o8, FAEBMEEIC L 2 BEERZ O],
ERGEMERIC & 2BERKF % SEI LT,

II. Fagara ERORER U NERD—BEITEME

1. SEBfRe (rers) (Fig. 1-A,) REDSEIZKE
1, WBE, BE~BEET, SH/PMATLIH L
¥ 7213, Z oxyphyllum & Z. dissitum (3 EFEHKEIT,
ZND2 L Z esquirolii U Z. stenophyllum TIEFED
THERIZ 38 & LD TeiED R, FHENOKHH % TasLe 11 I27R

7.
2. AW KREICEN DB LR SR RUH
MR OWCRET 5.

i) BE #EYE (O (Fig. 1) | REOMEIL, HED
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Fig. 1.

FETAHMETHMAT L EIFEH, £ nETHEE
BMBEOSMUOBMREEE Y, FIC & DAERE & hRE
PICERBORRKBERE P 2BHLNE, ZOHEIR
2, 6-¥7usx/r7und I FTERBICRAESN,
F7: TLCic & ) RAEO. MHEICHF BN ARy b HHERS
N2 e LNAR) U THBERELRZY, HRED
BAO—BHH LI KB DM 5 7% 5 TR TH HHED
»Y, 72 Z nitidum (H,) CTREEEMRE>HFAET S, W
Fi3/PROES S (HEORIIEL NDWEIFKICL S
YIF THBOS WM E D TRIET 5. BRHEXE
HERETRT). VaUBAINLY PLDERRUBENE
HIEICE D B 5, WREIZ Zanthoxylum HENEL Y
BuwiErEv (HIEhREOHEMEEZRT). NHEHREM
I3 Z. esquirolii B U* Z. nitidum LIS TIITHB T, BEE
FRIDEAREN ADTRDH LB,

#1 (SEID) (Fig. 2) : Z. schinifolium, Z. ailanthoides, Z.
molle (A, By, C,) TIREEDOMALBO FICMESFET
5 (MEWERHT) (A, MEF TRRAEREMIBO®RE

Transections of Pericarps of Subgen. Fagara Plants of Genus Zanthoxylum

A, Zanthoxylum schinifolium ; B, Z. ailanthoides; C, Z. molle; D, Z. avicennae; E, Z. oxyphyllum ; F, Z. esquirolii; G, Z.
stenophyllum; H, Z. nitidum ; 1, Z. dissitum (0, infructescence ; 1, diagram of half of pericarp; 2, detailed drawing of
the center of lateral side).

YO, FofcEMEN L. @E, METLUND 7 F
7 ZHEICBROERIBI2EE L TUZEEERL, £D
ok L MBOREICERZEN D 5. 12721 Z. schinifolium
(A) & Z avicennae (D)) TIZHHREICH OZHEH 5
3. Z oxyphyllum (Es) TIRREIEFET 5.

i) /NMEME (OD (Fig. 3) : Zanthoxylum HJg * FEREIC
BYEOER, 757 70EE, 1~5#BENDERVR
ENHE, BRI 78, MEOFE, WO
DD HFERRICEEEIH 5. ELITREICNZN
) P DEREEHEBD b NFETIE, REMIEEEEHICE
BORSDPELET B, 72 Z nitidum (H,) TI3EHEICE
> THMBPHEET S, BORMBIIERLT 525 Z
molle DAKALIT L %\,

IV. EBHEM ORI

BETRFNFNOMESIEHC BT 2B &Y 5.

1. Z. schinifolium £ (OI) (Fig. 1-A, ,) | REiz
WMENIBEBTMAT S, BREOEEANRS (FARLMET)
135.3~7.0 mm, E &13400~630 gm, REHIZ~ZRY D
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Fig. 3.
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Transections of Pedicels of Subgen. Fagara Plants of Genus Zanthoxylum

A, Z. schinifolium; B, Z. ailanthoides; C, Z. molle; D, Z. avicennae; E, Z. oxyphyllum; F, Z. esquirolii; G, Z.
stenophyllum; H, Z. nitidum; 1, Z. dissitum (1, diagram ; 2, detailed drawing of a part of epidermis, cortex and vas-

cular bundle).

CORBVHEET S, 7F 7 TR EBEREORECLVE
¢ 2.5~5.0 um, ¥\ 5 M BE o S0 oo B AR BE B JE S
5.0~10.0 um. WMEBRREEOEFH L) 3~13@EH, &F
150~350X150~270 um, HZARED FIE Tid B RE D/INHE
LR EBICHES DR & 1Lz AR ERE TII AR,
NHEZRFMRIIETFROBEREL L THTHE, REH
(SEI) (Fig.2) : mEHoNEEREMIBIZEAREL ) %<,
8~24E(A,). 7F 7 FHh T sMROERIWITHCH
AEEINVET, VERRRELL,TH S, MEFREICD
V2D 5,

/NERE (OD (Fig. 3) : BEYUHE L 2 2PRr TRRPPRBL, &
ERVEBHRII~ZR) v ORBIHFLET 5. HEEIC
WLESFrS A,

2. Z. ailanthoides Fp: (Fig. 1-B) : Z. schinifolium
ICEPT 5%, AEEEMBIIMIOZERESEC 3.0~
5.0 pm, W ZR MIRIZFE T O BARBE 721 T DY BB IS BER
T%, EX(33.8~7.5um TH 5. TEIHE THRIZHE
WA EEE20~53 pm, FHE4R (SED (2-B,) <Tix, 072
R, WMEPRBICIIZIH LT,

NEM(3-B) | BERVRELIRDOHLNSE, WEIIFEDSH
nix\n,

3. Z. molle £ (Fig. 1-C.,) : REIIWENIE
TMAL, ARERUHREFIZNARY D> DEREDIFF
ET 5. NAEREMBONMUBERELGEC1.3~1.9 um,
TR TEOMBOBERFMEIL20~T0umTH), Z
ailanthoides ¥ KB T& 3, EEMH (SED (2-C,,,) 0k 3
KRBT Z. ailanthoides ¥ 1313 TR,

IERE(2-C) - BAE L, EEHIC1I~5MBED a7
ML RBDH LN 5.

4. Z. avicennae #p (Fig. 1-D,,,) | REZWED
METLFEH, ~2) CUDREFBDOLNDL, FH
D2 13650~1,050 pm, HEFRE M EE O S B2 K EE O
H&i36.3~10.0 umTHICFE W, MEIFKE, &
350~ 670X 300~ 630 gm, FHE R (SED) (2-D,,,) Tit¥h
FENOEE BB A S  12~35MH, BKDOBERTHIERKE
i

/NEM(3-D) [ EYIEIS 1 A CRIT 5.

5. Z. oxyphyllum %3 (Fig. 1-E) | REORET
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FENDERKRIZ10.1~12.7mm, XIEIZIZITFH, Z
avicennae & RREIZ~ A U0 DEREHHELET b5,
HREMBEONIBEREIE, E3i32.5~5.0 4m,
£ L /EITERIT0~280X150~330 pm, FEHER (SEI) (2-
E. 2 3) Ti3BEROBRTHIEC, ORZI3HMC S bhcE
Bliw, REIBZEIND.

/AR (3-E) © BT I2£8930~1,530 um, 7 F 7 5 &
$, BB,

6. Z. esquirolii ®f (Fig. 1-F) | R HEEIZFHE
T, FEEIF5.7~7.3mm, EI{3370~580 um, ~ZAY)
CrORGIIED LN, NHEREHRBRIZHLN, &
TFHIDBRREEZER3.8~10.0 um, > 2 TBANL T LD
WD Z Vv, KEMR (SED (2-F, ) TIZHEHKDOBEREEH R
R, DIZRR0HCEEET B,

INTERR (3-Fy, ) @ BYITHE L 4 P RRAs R L, #2760~
1,130 pm, %3,

7. Z. stenophyllum %5 (Fig. 1-G,,,) | Z. esquirolii
1A %%, REDIE X 13420~800 um, NEFEMBOIET
R DR EEIZ6.3~18.8 pmTHIZE Vs, KE#H (SED (2-
G, 2) TRRMETBONE R MIEIT 6~ 15, SRR
I, BTESRL TV,

ITERE (3-G,,2) © BEYIE 13#8930~1,830 um, FHBAEL
T 5.

8. Z. nitidum % (Fig. 1-H,,) ! BRizFEmEDIT
IPFHET, ~AR) P nBREF D L. SEREMEON
REREESE 1.3 um LLIF, BREDOENIE I EE
PEETDHIEVEENRFBTHL, MELRE(E
200~600%240~630 um, FWEMH (SED) (2-H,,,) : 7F7
T DKL Z. stenophyllum \Z L 5 55 B IR O M1 72 K2 4
Fah % < 17~ 3914,

NERE (3-Hy,.) ( BNBIZ 2 ~ 4 BB a2V 7B T,
REVTTHNCIERFT 5. FIEROSMIl I #hHE )13 2 A MBS
PHEET .

9. Z. dissitum %f (Fig. 1-1,,) | KEHRETER
ED¥RAEIZ10.6~14.7 mm, E & {3750~1,150 xm, ~ X
RN P DBREI v, RN T, B9I0~250 X
100~200 gm, REDEFELD 1 ~ 4HRBH LN 5, RER
(SED} (2-1,,,) T3 R DBEAIRIZ TR Th D 5 H,

/NERR(3-]) © BEYIE ORI31,350~3,000 pm,

V. TRAOHRE EiEY

[TEM] (340, M (4f) RO [H#M) (14) %
TERIIBEEAL2RE» LT, BTFHBEAT S, INMEW
BV Twiniorgn, RER#HAmcES, E
33.4~4.8mm, REZKFBE~IKEG, BRETER
DUAT Z/hE0H 5. NEEIICIE, FEEPI~2~
)2y DREFHFLEL, NEREMEOMYNEGREETE
25.0~10.0 um, NEREMBRIIBEFROBEREL L&D

THRARETH - 72, U LSRR URREERREE 5,
HEMIZTXTZ schinifolium DRFETH B = L HHBF L
72, RAREICHRL, BTFORAEIZ~40% (FB
22.1%) TH -1z,

BRRUER

1. 4B L 72 EE Fagara B 0 i@ R 5
i3, B9mE (O 28T 2 RENEAR, ~A) V> ik
mOERE, 7F750ES, NEREMBONMUBELREED
EE, PREFBFOTE L EEMBOEE AREOES &
B, NWEREMROBBRNEFERVEFRSERENESR,
EKHEM (SED) 1B smERONTREMBENE, 75
7 70K, BRUNERRICBIT5~ZAR) o DBREE &K
Boans7BRENEEL L VXNTETH > 72
(Tape III), 2N F TIcEE L 727 ® Zanthoxylum HJ& 8
& 3EHE 1 ahE & AR, BR1THE 3 EHE 1 I8 Zanthoxylum
BRitpo, £& L TREDHEBIEEBIZ L 28ERE Key 1)
FUERL, B (10 RUTRBARDREEE ML L 72,

2. Fagara®BBICHRXRTIHB /S HIZTNTZ
schintfolium DEARE TH - 72, TSI EMNTES
BRI TN THPERIEBE ~FICHEEL T2 nTh
5. [f&ElL [ A REMESR] 2 12160 A & L T
HESIN T3, bEELE» A2 LFEERDEL L,
INFTREELIAFL 2HBRP TIRI5%IC L%
oz,

3. BBLIX Z schinifolium, Z. ailanthoides, Z. molle,
Z. avicennae R U° Z. nitidum DB EZHREL, ~X 2
) Uy DRGENEFE, NMERICBIT 5ENEE, WO
WOBHDES e Lic L ) EEE2RXFIL T3, 40, =
NHNHEBERICRENERER, NEREMBOSNENE
3, TROFE: MO HEE, WEREMBEOHER
DEEEBETAERENEE 22 THREFL, 2 5MNHE
KE(7F77) 08EOWEL SEM TBRET kit
D, SHEORFEZESICL7.

4. BIRTT—2 72— Y “Tumbury” O3 v—
NS “Timur” OFIR & U THREL 72 Z. armatum B
Z. armatum var. subtrifoliatum (xanthoxylin # &t 5 4
7)) &, AERRETL 72 Z. oxyphyllum 1%, BEOMBIRIC
B ARHDFE, ~AX) P DRENDEELEICLY
BRI TE 2, &8, BT I T Z oxyphyllum |12
HX$ 5 “Timur” F72i3 “Sil timur” 38 S, EEICHE
H3nh, —%, Z armatum \ZHFXT 5 “Timur” 1314,
WRICHW LN, AEIETREL > T,

5. INFToH [TEM] BoERFHHRICL), HE
I L T 68 mOER2ALIC L. Thbb,
W MmN#¥35% D% Z. bungeanum NDE L L THBARE TH
N, #37%5% Z. armatum var. subtrifoliatum o) R~
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Key 1. Key for the Identification of Chinese and Japanese Zanthoxylum Species Based on Their Anatomical Characteristics
of Fruits*

1. Pericarp is convex outside of the oil sacs.
2. Surface view of other parts beside oil sac (SEI)** The cuticle forms linear ridges, which look like
lamellar, and they are present with dense. Pedicel : Oil sac is often present.
3' Endocarp iS abOVe 170 /lm in thickness ....................................................................................... Z. bungeanum
3. Endocarp is 100-170 gm in thickness.
4. Surface view of pericarp (SEI) : 2 to 4 wrinkled rings on circumference of oil sac are

observed and the lamella is also present on the epidermal cells of oil sac area ----r---sseereerseesreceenees Z. simulans
4. Surface view of pericarp (SEI) : Wrinkled rings on circumference of oil sac and the lamella
on the central part Of Oil sac area are absent ........................................................................... Z podocarpum

9. Surface view of other parts beside oil sac (SEI) : Lamella of cuticle are comparatively sparse or
the surface of cuticle is smooth. Pedicel : Oil sac is absent.
5. Sclereids in mesocarp and hairs on pericarp are present::«:reeesssssesrrnrssessesssrerisresnnrnies Z. acanthopodium
var. timbor
5. Sclereids in mesocarp and hairs on pericarp are absent.
6. Pericarp: The thickness of cuticle is 2.5-3.8 gm. Pedicel : Cork cells in cortex
and fibers outside PhIOEIM Are ADSENt«++sr+ressereressssssistmmrmiiasitts sttt Z. piasezkii
6. Pericarp: The thickness of cuticle is less than 2.0 ym. Pedicel : Cork cells are
partially present in cortex and fiber bundles are observed outside phloem.
7. Endocarp is above 190 gm in thickness. The tangential diameter of oil sac is
above 470 um. Whole surface on pericarp (SEI) is Sooth s«xessrrererrsensesnrmsessaneresnsenees Z. armatum***
7. Endocarp is 110-260 gm in thickness. The tangential diameter of oil sac is
320-750 xm. Other surface beside oil sac area has both sparse lamellar and
smooth parts.
8. Component of pericarp : Xanthoxylin is detected. External feature of pericarp:
Tip margin in dehiscence face is straight. Surface view of pericarp (SEI) :
Lamellar formed by cuticle iS disconnected ...................................................... Z armatum var.
subtrifoliatum (A type)
8. Component of pericarp : Xanthoxylin is not detected. External feature of
pericarp : Tip margin in dehiscence face is slightly recurved. Surface view
of pericarp (SEI) : Lamellar formed by cuticle is smoothly connected «ereeereereeenes Z. armatum var.
subtrifoliatum (B type)
1. Pericarp is flat or concave on the position of oil sacs.
9. Pericarp is flat.
10. Number of oil sacs is more than 8 in half of pericarp and the thickness of outer periclinal
wall of inner epidermal cells is 2.5-5.0 pgm.
11. Hairs are present in pericarp and the thickness of endocarp is above 210 g «=--zereeeeeeeees Z. dimorphophyllum
11. Hairs are absent in pericarp and the thickness of endocarp is 120-230 gm--ee-eererereeeeeeseeees Z. dimorphophyllum
var. spinifolium
10. Number of oil sacs is less than 11 in half of pericarp and the thickness of outer periclinal
wall of inner epidermal cells is 3.0-20.0 zm.
12. Hesperidin crystals are present in pericarp.
13 Sclereids are present il’l TIIESOCAT "+ ++#e s ee rrrerssnnsrrusenenstsacttuntsrursearsnnsstnnannnnirreerteesrrentissstaneees Z mtidum
13. Sclereids are absent in mesocarp.
14. The thickness of outer periclinal wall of outer epidermal cells is 6.3-10.0 zm

and the tangential diameter of 0il SaC is 350-670 g «+se-sesrrsrsrrerssserssenssnisansss s 7. avicennae
14. The thickness of outer periclinal wall of outer epidermal cells is 2.5-5.0 um
and the tangential diameter of oil sac is 170-280 J75 o B e Z. oxyphyllum*"
12. Hesperidin crystals are absent in pericarp.
15. Half of the length of pericarp is above 10,0 gmmss«sessessesssrsssssesetnummssiitsis st 7. dissitum
15. Half of the length of pericarp is below 8.0 um.
16. Surface view of pericarp (SEI) : Lamella formed by cuticle is dense and connected--------- Z. esquivolii
16. Surface view of pericarp (SEI) : Lamella formed by cuticle is sparse and
AISCONNECLEA +erevrreerereereerermererrieienititaetet sttt sttt ts s s sttt st e e e Z. stenophyllum

9. Pericarp is concave on the position of oil sacs.
17. Hesperidin crystals are present in pericarp.
18. The thickness of outer periclinal wall of outer epidermal cells is 5.0-10.0 xm and inner
CDIAETIIIES IS ODSCULE -+ ws+sresssresssssssssmsssses sttt s Z. schinifolium
18. The thickness of outer periclinal wall of outer epidermal cells is below 5.0 xm and only
inner periclinal wall is observed in inner epidermis.
19. The thickness of outer periclinal wall of outer epidermal cells is 3.0-5.0 #m and the

tangential diameter of outermost cells (Hypodermis) in mesocarp is 20-53 grm--«-eseeeseeeeee Z. ailanthoides
19. The thickness of outer periclinal wall of outer epidermal cells is 1.3-1.9 um and the
tangential diameter of outermost cells (Hypodermis) in mesocarp is 20-70 gameeeseeeeeenesnesseeeeness Z. molle
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17. Hesperidin crystals are absent in pericarp.

20. Surface view of pericarp (SEI) : Number of epidermal cells in oil sac area is 30-35.
21. Endocarp is below 300 gm in thickness and composed of 1-5 cell layers --«+ocereerereeesrereeneeeene Z. piperitum
21. Endocarp is above 350 ¢m in thickness and composed of 2-10 cell layers ««--«-==---++++ Z. piperitum {. inerme

“Budo-zansho”

20. Surface view of pericarp (SEI) : Number of epidermal cells in oil sac area is less

than 20

............................................................................................................... Z. pipeﬂtum f. inerme

“Asakura-zansho”

*Pericarp : the transection of central part and surface view of pericarp in mature fruits were observed by optical and
scanning electron microscopes, respectively. Pedicel : the transection was observed in the part of 2 mm below the fruits.
The characteristics of the pericarp are described, unless otherwise specified.

**SEI : secondary electron image on pericarp.

*+ Plants collected in Nepal, which are added for reference.

DR BE (xanthoxylin 253 DHT0% & v
L D¥30%), W1T%HTHE DRSS (Z. armatum var.
subtrifoliatum 13 xanthoxylin % &1r), #11%%% Z. schnifo-
bum OFBEE Tho72, TNLDRR LD, (16 HH
EREPFEHT Y- T, FHEPWOREVEETH D &
E2bhb,

B OBAHERITIICHR), HEEHEREL Tzl
Wiz EREREEEEWIT R O®R RREER R U Bl
K, MEREICHHT I N hEERKREDEE I Rt
T 5. 72, BFFRO—ERII B AR R B M B S EIRR AR
# No. 050450461 X N fThH72 DT, ZZIEL TR#HNE
¥ERTD.

List of abbreviations: abx : abaxial, adx: adaxial, ca:
druse, ce: cellulose, chs: crystal of hesperidin, cs: soli-
tary crystal, eu: cuticle, enc: endocarp, epc: epicarp,
epi : inner epidermis, epo : outer epidermis, f: fiber, h:
hair, hg : glandular hair, kl: cork layer, m: pith, mec:
mesocarp, or : oil sac, p : parenchyma cell, pe : pericarp,
ped : pedicel, ph: phloem, s: sieve tube, sc: scleren-
chyma cell, se : seed, st : stone cell, v: vessel, vb : vascular
bundle, wf : wood fiber, xy : xylem.
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