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Pharmacognostical Studies on the Chinese Crude Drug “Fu-pen-zi” (3)V
Botanical Origin of “Fu-pen-zi”’ from Korea (II)*

TSUNEO NAMBA,* KATSUKO KOMATSU and MASAYUKI MIKAGE

Research Institute for Wakan-Yaku, Toyama Medical and Pharmaceutical University,
2630, Sugitani, Toyama 930-01

(Received September 2, 1985)

Though “Fu-pen-zi” from Korea has been considered to be derived from the fruits of Rubus
coreanus MIQ. in general, we had already clarified that it was only used locally. In order to
identify the botanical origin of Korean “Fu-pen-zi” available mainly in the recent markets of
urban areas such as Seoul, Pusan, Daegu, Daejeon, efc., R. crataegifolius BUNGE and R. take-
shimensis NakaI of Section Microphylii were studied comparative anatomically.

Our results showed that this “Fu-pen-zi”’ corresponded to the fruits with calyxes and often
pedicels of R. crataegifolius growing in the Korean Peninsula. Its developmental degree was
unripening (stage B) or ripening stage (stage C).

Keywords——Rubus crataegifolius; Rosaceae; Fu-pen-zi; Korea; pharmacognostical study;
Chinese crude drug; botanical origin; seed anatomy

wETIE (B2T) 12 “Bog Bun Ja” Lfidh, MiLHL L CEEABERBCHAVCDATWS. ThETK
HEBC H HEBEERGR O | 05 Rubus coreanus MIQ. t v 7 U 4 F = OSEHINERT ¥ 7o SR 0 R R 2 EE
1Bl uNRY. Lnl, —cHEE (BT OFEMYN R coreanus THHE SR TOHEb20b
5, R.coreanus HEDOFERMIMHWCHFERA IR TWBETET, vy, &, KB, KHZEOFAHHCH
<, BETSOEFR Y 5D 5B AECHE TSSO TRRL, hE TREMSTH TS -7 HEFEITI20
L&D Rubus BIHEWNDHTHE I, F05HH10@E bAEEOXBETHS. £ T, AfiHmOFENE
Bohcd 5 BRTRAEDABHEHLISHEORE, 7L B LOTEFHORE X ONEHRBERELLE IS, T
R BET B LONREhote. LvL, HAE Rubus BHEYHD 5 b Tk Microphylii &if¥y® R. microphyllus
L.f. =#4 5 =% R.crataegifolius BUNGE 7 =4 F = Z Jilg s Bbh . HELBCHTET5 Microphylii fifl
M)%. R. crataegifolius » R. takeshimensis NAKAI % 7 & =7 <=4 F D2 THHY. T Z THEIZ b 2 EOHE
BE DM Y AT L CHEAGREHCERHN L. ok, BAEDMOFLEY R microphyllus 35 X U R. subcra-
taegifolius (LEVL. et VANT.) LEVL. et VANT. V¥ ==# 4 F IO TH LT 5.

# #H

Rubus crataegifolius BUNGE®

K1l #BE$EmEZE (191346 A20H, T.Nakai, 833)7, K2. £@iLERKXIENEREESR (1978F 7
FA26H, M.Mikage, 78040)7», K3. [RfE# L (198447 A19H, Park Jong Hee, 84202)7>, K4. B EE
R (BLT) oxiist, 1982468 56 H, T.Namba er al., 82095)™, KS5. [FMpAfl (198248 A5H, T.
Namba et al., 82089)7» K 6. BEMILEAAL ((BETF] Oikisi, 1982468 A 4 A, M. Mikage er al., 82061
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~82066)™, K7. RMHEEES (1979456 A28H, K.Ueda et al., 1279)7, K8. M58 & &1L (19824 8
A 2H, T.Namba er al., 82055~82059)7>, K9. H##E Y v VERIHAEL FRERKA (197646 A10H)™,
K10. [FAeEL (193148 6 H27H, Do Bong Seob, 5069)7¢; K 11. JtEfiftFdbEpE L (193548 H 6 H, G.Ko-
izumi)7, K12, jésdblra AL (1937458 A 5 B, T.Saito, 7363)7?; C1. dhiE A RIEFEEHREEEIL (19814,
B.B. Wan & K.S. Chow, 81088)7% 1= 3si}5 14 5.

Rubus takeshimensis NAKAI

EEEEE (193747 H16H, Do Bong Seob & Sim Hag Jin, 5096, 5097)7¢ ic%sit 5 (4 5.

Rubus microphyllus L.f.

w)E=20 HENRES (198348 6 A12H, 0. Kume, 646)70, [ 1B 2 2 HEA4: 11 (19844E 6 A24H, K. Koma-
tsu, 84132~84134)™ [E5FFIUMEIR (19844 6 H24H, K.Komatsu, 84138)7, mT#ifF etk CEIl (19684
5 H24H, N.Naruhashi)??, ¥ H ARG FERTEE L (19854 6 A24H, M. Mikage & K. Komatsu, 85017)7>,
BFEASEARFTFRAE (198447 A22H, K.Komatsu, 84182, 84186, 84187)™ iz kit % H 4 5.

BINREIUREILASEESE (1982485 A228) wkiF 5 HEL 5.

Rubus subcrataegifolius (LEVL. et VANT.) LEVL. et VANT.

ANNERIEAEAALDSES (19854 7 A28H, A. Takano, 85026)70, ‘& |Li B ch 7 )I| BR A7 ILUHT VY & A fE 5t
(197848 A 4 A, S.Kondo, 78002)™>, REFEELER L&t (19834 7 H10H, K.Komatsu, 83029)7, [ L&
FERILATUER R A+ —5 (19834 8 A16H™ kit 2 H4E .

REE (FRET - v BRI, K—8EF (19739, [LREERR (1973%F), $—EHERE (19824F), Hifri
BEEE (198249); KHW, B—mMHEERE (M2, 19829); KEFERER, BEHEEERBE (RZTF, 19734), BiE%
EEERE (1973%), BMREEFE (19824F), F—EHERE (19824F), HEMS (19824F), #£—EHKE (19854); £l
BT, SEASHE (1985%) 2560 AF5R.

£ B O

L. Rubus crataegifolius BUNGE (Fig. 1, 2)

a. SEpHRE

FERIFEL~RY, LaExco%, HEROREFLRT. £4FEDOE 213 4.0~7.0mm, f§ix 4.0~7.5
mm, AEOEIEROF CRIBEROB~FEROTEALLLOTRE CERE~FBOELYETS. BB IEH
RERERTWIERR TRV NEORIZ45~85ME. PRIE S 1.82~2.62mm (FHfE 2.27 mm), 1§ 1. 14
~1.84mm GEIHME 1. SOmm) THEEEETHHH, FTHCEBCERENRATD SR, 23 FIRINREEH T,
£& 4~Tmm, j§ 2.3~4mm, £, ESHLFACETTS. ~LLCH GGRID® XFoRETRRMTSL03
H%. EERRESFE LEAEA~EBE, TEAITRPCRENBDOLR DDA TIREALEN L EBEYET
5. MEFIZRE 4~19mm, BffH5 Smm O TORL 0.5~0.8 mm, RELHTHOBHUECH PN, &
S 2mm LTO#HRARD OIS0 5%, AHOGIISEEREO~FRE. BRIV - B CRBRENEE TS
B0, BEBET TH < ATER X OUMERCRD bR 5.

b. AENELS

1. R (MR) (Fig. 1-G,H)

RREOHRMRE (H) 122 ~5BTEX 12~55mm. Jika 232 NEE O BRSO HA TR LY SBCEL,
MERYTET . £& U ThRMRBORE R X Od Ml st 5 RMEHICR 6~20pm O o UER
Ay sOEE (H) RZ3d56h5. £RIZCH GEHIN® 0oL WEHAKDS D, %43 0Tk 100 E® 2
2%, ¥pREDOZOMOBACLE 35 m DTOEHNRDShS. ARE (G, H) oABOE X2 BT
RAfEDS 67.5~173.5 pm (SEI5fE 128.01 pm), FH/JMEAS 31.2~93.0 pm (FI5{HE 70. 68 pm), [MAMRCRAE
35.5~74.5 pm (F5ME 58.28 pm), BR/IMEAS 14.3~37.5 pm (EHH 24. 49 pm). B OE X103 AR TR AfE
A 49.0~80.0 pm (P35 68.06 pm), FR/MEAS 35.5~57.5 pm (PHE 47.43 pm), M A TRAEL 35.0~
70.0 pm (SF35ME 50.13 pm), H/MEDS 22.5~39.8 pm (SESfE 30. 64 pm). NEE O EEARIZE 9~13m, £
X 450~600 p#m.

2. H<¢ (Fig. 1-C,D,E,p)

BEIE (C) WJEHE CEIRIMOE Zix 370~550 pm, DFIELLWARLAMTS. EE M (B) oREB IO
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Fig. 1. Rubus crataegifolius BUNGE from the Korean Peninsula

A: A sketch of “Fu-pen-zi’’ derived from this species of the Korean Peninsula, B: A
sketch of calyx of “Fu-pen-zi”, C: A diagram illustration of the transverse section
at 1/3 portion of sepal, D: A sketch of side view of glandular hair on sepal, E:
Detailed drawings of the transverse section at 1/3 portion of sepal (1: in midrib, 2:
in margin), F: Sketches of pit(1: in side view, 2: in lower view), G: A diagram illus-
tration of median transverse section of fruitlet, H: A detailed drawing on adaxial
side of median transverse section of fruitlet.

ExixFrhFh LE 10~30 gm, 10~25pm, FEs 15~45 pm, 15~35pm. FEik (C Epp) KR, £ 50~
800 pm, EFORE T~15pm, FER I TEIEBOBIETE IME, FICRDLNRL THPRFOELIE
FEET, XHIEROEN 15~23pm ORIENRL 20255, BE (D) IR, FTHEHZERSE . EH
= (B (19 ~14410/8, FEERTOTRE>S5L 1~ 2BREMlasvNg. FMEIE KOO TRE 70~95
pm. FEEE (C) 27 ~111E. 2 FoE x5 EHEFEHE» SHREE coE#oas®R LT Vo/T E:
4+ %) FENREE T 35.40~52.48% (FIME 45.50%), PUIRERT 33.54~50.00% (FHfE 44.86%). Lichs o THlEE
R LHEACEFIL, ZOEMIAIRETHLNTHSD. ¥ VBRI Y Y AOKH (Eip) 13 5~30pm, L
B, & QETFTREOSINEOMITEsbhD. L LEBBEREEORHBEYRICL, LRI L,
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Fig. 2. Pedicel of Rubus crataegifolius from the Korean Peninsula

A: Diagram illustrations of the transverse sections at fruit receptacle (1) and 5 mm
portion (2), B: A sketch of side view of glandular hair, C,D: Detailed drawings of
the surface structure near 5 mm portion (C) and the transverse section at 5 mm
portion (D).

HEERLLRLTEMCESIF S (Vo/T HEIRIBT 55.81%, FUIRIET 57.49%).

3. /TR (Fig.2)

BRYIE (A2) (I 1o i R 610~870 pm. FKER (C) TRERMIGITRELUATL T, BHRICE
W ARE & BER T e R iR 2 R RN F Aoz — IR BN BCFI T 5. i o & X 15~55 (70) pm, ERFEOE
S 9~25 pm. RN R L ARORRDOEE (A2) BIOIHORE (B) @ADL 5. FMilg (D) k&
7o b DO TIXE 42.5~60 pm. HEEHE (A) 122 ~5 (£— F4{H). v vEAIL vy A0ER (D) 125 ~10E®
D3k ST EES L OHSHEBFCED Sh, BIERE 15~30 pm, HEIRE 5~15pm. F 7R 10 pm T OESH
F AR CRED bh 53 Db H 5.

II. Rubus takeshimensis NAKAI (Fig. 3-A)

SEkEET UL B BED R, crataegifolius WIELT M, RO ETEAHIR 5.

a. JMERFZRE

INEIER S 1.88~2.58 mm CE#BE 2. 12mm), g 1.18~1.70 mm (FHME 1.46 mm). 73S F3KEiL, EX
T~9mm, i 2.5~5mm. /NEFRCIZENELET 5.

b. PEBEE

1. R (MR (Fig 3-Ap

REEINE, REL L CEL, ABOEIEEMCRAMEL 72.5~95.0 pm, F/NED 37.5~50.0 gm, [M]
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Fig. 3. Sect. Microphylii Plants

A: Rubus takeshimensis NAKAL, B: R. microphyllus L.f., C: R. subcrataegifolius (LEVL. et VANT.)
LEV.L et VANT.: 1,2,3: Diagram illustrations cf the transverse sections at middle of fruitlet (1),
1/3 portion of sepal (2) and 5 mm portion of peduncle (3).

AFBCRASES 30.0~40.0 pm, Fo/MEas 10.0~17.5 pm. PIBOIE S 12 Bl € BAMED 45.0~60.0 pm, /s
{En3 30.0~37.5 pm, MAZTHRAMD 30.0~40.0 pm, F/MEH 20.0~25.0 #m.

2. Hi< (Fig 3-As)

FNRBOEE 280~350 pm. DEEISET S, FAIIAILO b O TIXE 60~80 pm. HEER O MLE 2T
Vo/T fEEERREDS 49. 11~53.74%, QUIRERAS 49. 76~51.84% T, MEEHZ LR TEACAIIT 5.

3. /MW (Fig. 3-Ag

BT TR 780~900 gm. EHICITEBOR T~15 um OFOEMCEIORE 20 pm WET HHEIENE
CT@Rdbhs. MEERES @

II1. Rubus microphyllus L.f. (Fig. 3-B)

a. SMEBHRE

EARIFEH~RY, bagcox, BETs. EARONAIERE~BELEL, FALLIOTRLKK
WHEE. B RBESREE . O NRCHEEL T NMROBIR 18.65 (£12.77) . MRIZEKS 178
~2.56 mm (FHfE 2.04 mm), i 1.12~1.84 mm (FIHfE 1. 38 mm), NROFHH SOOI 20 THKE
RABLR, S LIMEOEIHC bEDLND bONB B, M HRIPRBESTY~ Y TRS S~Tmm, i 2~3
mm, 2%, ESIRECHYTS. KL, CH GERID® ROoRETRRMT S, LH & THIFHIREs Bk
Liglaa, FEORRFIEECERE~BREAYETS. RErURCEDLRS. EFEKRE 7~30 mm, Hi
i Smm OEELTO/EIL 0.5~0.7mm, BETRBE~FERBEYEL, BHRES 1.2mm DT OMHR2~6F
RHbhB.

b. PElHE

1. B (HE) (Fig. 3-By

s ORI 2 ~ S B TE S 12~55 pm. hREAFE 35pm LTy 2 vEEA L~ 7 AOHEBHED
Sh, &< ICAHEERBORAES X OB AHET 2 RARERCRD bR D En S NREDHED
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B X 3B CRAMED 98.3~173.8 pm (EH{E 126.15 pm), B/ MEAS 55.8~111.3 pm (FH{E 71.86 pm), ]
AR CHRAMED 39.2~71.3 pm (EHHE 55.46 pm), Br/MEA 12.5~29.4 pm (FHE 22.97 pm). HEOE 13
BEATER CRAMEDS 44.2~78.8 pm (EH{H 64.97 pm), B/MEMS 34.2~57.5 pm (FHE 44.56 pm), MAZTH
KIEH 35.8~55.0 pm (CFH5{E 45.90 pm), H/JMED 25.0~37. 5 pm (CEHE 29.76 pm). PREEOEEMETE
7~11pm T, X% 450~500 pm. Bl EOREBRBLEELEED R. crataegifolius WL TE Y, BREORT
BEATHEIEETHS.

2. H< (Fig.3-By)

LS PED R crataegifolius WELIT 5H, KOE#EEYETS. EIREOE X 300~500 gm, D&z
%. THEHEREAMERHLNMCKRETE 15~45 pm, E X 20~40 pm.  LEFEE MR 8~28 pm, EX 10~20 zm,
BLRK, B 50~500 pm, FHMOR T~15pm, EFFIMEE BEIIML I ofMEYE LETORE
& 50~120 pm, FEEFFOR 45~T70 pm, THFICIHE 5. FEHL 8 ~124100/8, THEAOMIC LI LITRHED L DM
wobh s, FMfL KO LD TRE 65~85pm. Vy/T fEEIREEL 37.27~48. 50% (P 43.10%), IR
FR3 35. 61~45. 58% (F39(H 42.53%) T, HEEFFIIH O MO0 LA KT 5.

3. 1t# (Fig. 3-By)

BYIE I O 550~800 pm.  FEF TR LM TELIUATYC, BHRCE M ECETIT 5.
BWHROR S 25~100 (125) pm, BHRAEORE 9~25 pm. FHUTKRLO & D TR 42.5~50 pm.  HE& H i
S~9E(E-F6ME). ¥avBIALY Y A0KRRTERBRD LRSS, ThiC1~3E REBRPCEDLIS.

IV. Rubus subcrataegifolius (LEVL. et VANT.) LEVL. et VANT. (Fig. 3-C)

R. microphyllus WHHT 50T D ETRICS.

a. MR

FERB2~3HEOREF T MRIAFTE X 2.08~2.56mm (Fi#{E 2.36 mm), §§ 1.38~1.96 mm
CF35ME 1.64 mm), PNREOIELREEEOEBMOENS . s FIFEE S~8mm, (F 2~5mm. [EHEE X 10~
30mm, RS Smm OO 0.5~0.9 mm.

b. PEBHEE

1. 8 (MR (Fig.3-Cy)

RRENE, HBE SEL, HBOE I IERE CRAMA 130.0~217.5 pm (FH(E 166.25 pm), B/ME
Py 75.8~135.8 pm (GPH5MH 99.48 pm), [MAZRTHRAMEA 50.0~89.2 pm (FIBME 72.92 pm), R/ MED 20. 0~
41.7 pm (F35(E 25.84 pm). PEOE X3 CTRAMEA 54.2~93.3 pm CEHMH 69.38 pm), e/ MEAS 40.0
~T76.7 pm (FHME 52.09 pm), MAFTHRAMES 41.3~68.3 pm (P 49. 58 pm), B/MEDS 22. 5~40.0 pm
(F¥5fE 30.63 pm).

2. H< (Fig. 3-Cp)

ERFOEZ 345~565 pm.  FEAEX 10~ 13 MAUE. FHIIAHO b OTIXE 70~90pm. V,/T fEiEIRE
B3 39. 77~45.23% (FHHE 43.35%), BUIREBH: 41. 51~48. 57% (Fi51E 45.13%).

3. /e (Fig. 3-Cy)

BN CFE 600~900 pm. RERIC R\ TREMMOBMHEORE K13 35~125 (3 hic 150) pm, E4g 5
MO XL 9~30 pm. FTHADIKTEO b D TIIRE 45~55 pm. HEEFIZS~9 8 (£— F 7MH).

V. REE [BAT| GEMH CERTBAL T\ 564) (Fig. 1-A, B)

RIS S RRIBE OV HEAR (A) THAKHAR IO LIE L IEER%EEL, T hicREFL2nTE4R LT
bha. ILRERPCEIB A EBELLREOADOLD, SHLANE, EFLELBATS. £45RMHER~
RETHS 3.8~7.0mm, g 4.0~7.0mm. AEOBIERE~ERET, TRLGHRREXETHLDOLEDL
ha. PRI REE 1.82~2.62mm, 1§ 1.06~1.86 mm. < B (B) IXEBEHOKITIod DML, BT TH-E
IR T 5. BRI 4~T mm, fEik 2~4mm, FEGEECTHRRBEYET5. BRECBET S TERE
MER TR ISmm AT, BEFELTEOTMERIE S 4~15mm, £ 5 Smm TOHRE 0. 5~0.8 mm,
RB\OrBET5.

PR, BB LOVMERO NS LR LR, Ml aCET 5 R. crataegifolius (5245311,
ZTORREE® 2 [BH] 72 [CHI] Thote. KL, —WMOHHBRIE [AR] DD LTSt
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BRGLUER

D B gEHBCECHEL W BEE (BT SHEERFNRORER, Mg YECET % Rubus
crataegifolius BUNGE CHE L 7o, Bfhid% { HRFEC OV IR ERT, 2K A B I LT LIMERZHL 5. B
EBEC OV T4 O (B ThebbRAE 3 EMORELERL T 0L, [CH] 37
bLEHHORELHKFELTHLO0REER,NLED DO TH o XL, —HomHm e (A T7abb
TR RENFEROMN /3 2 HD T,

2) AEEASSECRE LY EE 2R L OB KE 2D Rubus |8 Microphylii FititORE, »<
B X OTER O IR 8% TABLE 1 W7, SiY S ETS R crataegifolius (3R ER L UH  OFURETLX
R. microphyllus L.f. =% 4 F =2, TEWDHEETIL R. takeshimensis NAKAL 2~ = 7 <A F FVGEKTH - 7.

3) R crataegifolius (FE¥EPEHNIFEILED Pan-schan) (X HAK 354 LT\ 52, SEIOPI T, HfEYEE
ORE L IARHELCPREL TV A I ERBELMR o, 2D LXMENMEYTFEENCABETH L L Th
ARG DORE, » kI OTEROMNRE X OB ES AT L D 2 WV BR T2 LR LT 5.

4) SEOEBRERL, SEOEFMIFRCIREMO LEMBATARTH A Z 2R L TS, ZOZ &L
WRD Z & CTikh B, EEINEETHIBECILTLEMENBRCAFTED LXBE L. TOHEHE
TREEEE THED BRI HFNC X o THEFEAEH Ui hudin b, ToBRCIAEB ORI X 5 AHPREROER
PHBL TR DERDA S, O L% S E 2 T R crataegifolius O/EFHOENT L B5HE, WHPRBHER LK
BTHBTS.

TaBre I.  Anatomical Characteristics of the Fruits, Calyxes and Peduncles of Sect. Microphylii Plants
cra ;Sggb;‘zli » R. takeshimensis  R. microphyllus  R. subcrataegifolius
. th
Locality Peenilﬁsgle:n Korea Japan Japan
Fruitlet
ridge 67.5-173.5 72.5-95.0 98.3-173.8 130.0-217.5
outer | Max. (128. 01 %30. 41) (126.15+15.84)  (166.25%36. 88)
Thickness | layer “rg‘;)%h 35.5-74.5 30.0-40. 0 39.2-71.3 50. 0-89. 2
of “ : (58.28+10.22) (55.46+8.49) (72.92+16.73)
En‘%zfg)rp ridge 49.0-80.0 45.0-60.0 44.2-78. 8 54.2-93. 3
inner | max. (68.06+8.67) (64.97£11.72) (69.38%17.04)
layer trn‘z‘;ﬁh 35.0-70. 0 30. 0-40. 0 35.8-55.0 41.3-68.3
: (50.13+8. 36) (45.90+6.76) (49. 58 +12. 68)
Sepal
Thickness of middle part (#zm) 370-550 280-350 300-500 345-565
middle part 35.40-52. 48 49. 11-53.74 37.27-48. 50 39.77-45.23
v,/ T value*i2 (45. 50+ 6. 34) (43.10+3. 36) (43.35+2. 50)
(%) |1ateral part 33. 54-50. 00 49.76-51. 84 35.61-45. 58 41.51-48. 57
(44. 86+ 6. 62) (42.53+2.50) (45.13+3.55)
Diameter of the biggest 70-95 60-80 65-85 70-90
parenchyma cell (#m)
Peduncle
Diameter (#m) 610-870 780-900 550-800 600-900
Diameter of longitudinal 15-55 15-55 25-100 35-125
epidermal cell*3 (70) (125) (150)
(em) {2 ngential 9-25 8-20 9-25 9-30
Frequency of hairs*3 + () +H —
Number of vascular bundles*4 2-5 5 5-9 5-9
@ © ¢))

*1 Parenthesized numerals show the mean value and the standard deviation.
*2 the percentage value of a distance from upper surface to vascular cambium in sepal.

*3 on surface view.

*4 3 parenthesized numeral shows the mode.
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5) 1982FERbhbh T - BER BT 2 HERAERC X T, R crataegifolius w35 TBZF) 1119794
TAHNLFROEFHC LD, L CEMEE CTRACREIRBDI- L5 THS. Lirl, 19824 DB 15, TlX$ T
AR E, BENEBASEFIFRL Coofe. REBIEHEELAEOF FHHCHL, b5 bEMBEOK
o h, EHAFPCEAETSORBEORRMEEDOEHRRTH 7.

B R AR sy, MREEC RN KSR REREEERAYSRE O E FESM, BRAERAT
REAMEORGHHY B, HWUREEERAEYFHEOBBELDBEE, ¥ v W RELARBER LMY LR O R
KRB e b CRMEL FREMCHEREE YR OE  ABHRCEHT 5.

A list of abbreviations: ag: aleurone grain, bf: phloem fiber, ca: clustered crystal, co: collenchyma cell, cot:
cotyledon, cu: cuticle, enc: endocarp, ep: epidermis, epc: epicarp, epl: lower epidermis, epu: upper epidermis, esp:
endosperm, f: fiber, ge: guard cell, h: hair, hg: glandular hair, hy: hypodermis, m: pith, mec: mesocarp, mr: inter-
fascicular region (pith ray), o: oil drop, p: parenchyma cell, ph: phloem, pre: procambium, s: sieve tube, sc: sclereid,
sto: stoma, t: tracheid, tc: transition cell, tes: testa, tz: transition zone, vb: vascular bundle, wf: wood fiber, wp:
wood parenchyma, xy: xylem.
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