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Abstract
Leaf epidermal anatomy was found to be an important tool for species identification,
detection of adulteration and autherification of crude drugs. The objectives of this study were to
provide baseline data and key distinguishing leaf microscopic features of some medicinal plants in
Ubon Ratchathani University, Ubon Ratchathani province. Leaf epidermal peels of 30 medicinal

species belonging to 28 genera and 22 families were investigated. Samples were stained with
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safranin and permanent slides were prepared. Their anatomical structures were studied and
photographed under light microscopy. The common epidermal characteristics of species studied
are as follows: 1) the cuticular ornamentation is smooth and striated, 2) the shapes of epidermal
cells are polygonal, irregular and jigsaw-like, 3) the stomatal types are actinocytic, anisocytic,
anomocytic, cyclocytic, diacytic, paracytic and tetracytic, 4) the type of trichome is unicellular hair,
and 5) the types of inclusions are druse crystal, prismatic crystal, raphide crystal, oil cell, red
staining inclusions and secretory structure which is a secretory cavity. These characteristics can be
used to construct a key for identification of the studied species and to apply to pharmaceutical and

other related biological studies.

Keywords: Plant anatomy; Epidermis; Medicinal plant; Species identification
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ternatea, Marsilea crenata way Wrightia religiosa
fisuseldudusu lWun Coccinia grandis, Cri.
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Figure 1 Leaf epidermal features of Acanthus ebracteatus (A-B), Azadirachta indica (C-D), Senna

alata (E-F), Cassia fistula (G-H), Careya arborea (I-)), Catharanthus roseus (K-L), Clitoria ternatea
(M-N) and Coccinia grandis (O); A, C, E, G, I, K, M and O: upper epidermis; B, D, F, H, J, L and N:
lower epidermis; scale = 50 micrometer.
(I = jigsaw-like, IR = irregular, Ol = oil body, PO = polygonal, ST = stoma, SR = striated and
TR = trichome)
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Figure 2 Leaf epidermal features of Coccinia grandis (A), Cratoxylum formosum (B-C), Crinum

asiaticum (D-E), Dolichandrone serrulata (F-G), Dracaena fragrans (H-1), 10-11, Fagraea fragrans (J-
K), Garcinia cowa (L-M) and Jatropha curcas (N-O); A, G, E, G, I, K, M and O: lower epidermis; B, D,
F, H, J, L and N: upper epidermis; scale = 50 micrometer.

(IN = inclusion with red color and ST = stoma)
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Figure 3 Leaf epidermal features of Marsilea crenata (A-B), Morinda coreia (C-D), Mimusops elengi

(E-F), Oxalis corniculata (G-H), Pandanus amaryllifolius (1)), Phyllanthus acidus (K-L), Phyllanthus
emblica (M-N) and Piper sarmentosum (0); A, C, E, G, |, K, M and O: upper epidermis; B, D, F, H, J,

L and N: lower epidermis; scale = 50 micrometer. (ST = stoma and PR = prismatic crystal)
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Figure 4 Leaf epidermal features of Piper sarmentosum (A), Polyscias balfouriana (B-C), Pterocarpus

indicus (D-E), Ricinus communis (F-G), Senna siamea (H-1), Tiliacora triandra (J-K), Tradescantia
spathacea (L-M) and Wrightia religiosa (N-O); A, C, E, G, I, K, M and O: lower epidermis; B, D, F, H, J, L

and N: upper epidermis; scale = 50 micrometer. (ST = stoma and TR = trichome)
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Table 1 List of plant studies, native names, collection numbers and epidermal characteristics

a
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Collection Cuticle ornamentation Epidermal shape Stomatal shape Inclusion/secretory
Family Scientific name Native number structure
name Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
epidermis  epidermis  epidermis  epidermis  epidermis  epidermis  epidermis  epidermis  epidermis epidermis
Acanthaceae Acanthus ebracteatus Vahl wikenUan Yaowarat 01 SM SM Jl Jl - DI - - PR, Ol, RS PR, RP, RS
1)
Asparagaceae Dracaena fragrans (L.) Ker §UN Yaowarat 02 SM SM PO PO PA PA - - RP -
Gawl.
Amaryllidaceae Crinum asiaticum L. NAUNES Yaowarat 03 SM ST IR IR PA PA - - RS RS
Apocynaceae Catharanthus roseus (L.) WNanWI8E Yaowarat 04 SM SM PO IR AM AS - - - -
G. Don
Wrightia religiosa (Teijsm. & Tun Yaowarat 05 SM SM JI JI - PA - - - -
Binn.) Benth. ex Kurz
Araliaceae Polyscias balfouriana agmduls  Yaowarat 06 SM SM IR IR - AS - - - ol
(André) L. H. Bailey
Bignoniaceae Dolichandrone serrulata AU Yaowarat 07 SM SM IR Ji - AM - - PR -
(Wall. ex DC.) Seem.
Clusiaceae Garcinia cowa Roxb. ex YLAUW Yaowarat 09 SM SM IR IR PA PA - - RS RS
Choisy
Commelinaceae Tradescantia spathacea U Yaowarat 10 SM SM PO PO - TE - - RS PR, RP, RS
Sw. NOYUATY
Cucurbitaceae COBcinia grandiis (L.) Voigt AGTRRX] Yaowarat 11 SM SM IR IR - AM - - RP -
Euphorbiaceae Jatropha curcas L. ayen Yaowarat 12 SM SM PO PO - PA - - - PR
Ricinus communis L. GEVN Yaowarat 13 ST ST IR IR PA PA - - PR -
Fabaceae Cassia fistula L. AU Yaowarat 16 SM SM IR Ji - PA - UH - PR, QI
Clitoria ternatea L. Seytu Yaowarat 17 SM SM J J PA AM - UH - -
PterOBarpus indicus Willd. Uszg Yaowarat 18 SM SM Jl IR - PA - UH - -
Senna alata (L.) Roxb. Eqmﬁmwlﬂ Yaowarat 15 SM SM JI JI PA PA - UH PR, Ol ol
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a
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Collection Cuticle ornamentation Epidermal shape Stomatal shape Trichome Inclusion/secretory
Family Scientific name Native number structure
name Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
epidermis  epidermis  epidermis  epidermis  epidermis  epidermis  epidermis  epidermis  epidermis epidermis
Senna siamea (Lam.) H.S. Umdn Yaowarat 19 SM SM PO PO - PA - UH - PR, RP, RS
Irwin & Barneby
Hypericaceae Cratoxylum formosum é’mﬂ Yaowarat 08 SM SM PO Ji - PA - - RS -
(Jacq.) Benth. & Hook. f. ex
Dyer
Lecythidaceae Careya arborea Roxb. nszlau Yaowarat 14 ST ST IR PO AS cY - - RS -
Loganiaceae Fagraea fragrans Roxb. fungn Yaowarat 20 ST ST IR IR - PA - - RS -
Marsileaceae Marsilea crenata C. Presl wnwiu Yaowarat 21 SM SM Il Il AM AM - - - -
Meliaceae Azadirachta indica A. Juss. vl Yaowarat 22 SM SM PO PO - AC - - - -
Menispermaceae Tiliacora triandra (Colebr.) U9 Yaowarat 23 SM SM Ji IR - AM, CY - - - PR
Diels
Oxalidaceae Oxalis corniculata L. dunu Yaowarat 24 SM SM IR IR - AM - UH - -
Pandanaceae Pandanus amaryllifolius RN Yaowarat 25 SM SM IR IR PA AM - - PR, RP RP
Roxb.
Phyllanthaceae Phyllanthus acidus (L.) Uzl Yaowarat 26 SM SM PO IR - PA - - DC, RS -
Skeels
Phyllanthus emblica L. ugmlon  Yaowarat 27 SM SM PO IR - PA - - - DC
Piperaceae Piper sarmentosum Roxb. YN/ Yaowarat 28 SM SM PO IR - TE - - DC -
9N
Rubiaceae Morinda coreia Buch.-Ham. goU Yaowarat 29 SM SM PO IR - PA - UH RP, SE RP
Sapotaceae Mimusops elengi L. ﬁqa Yaowarat 30 SM ST IR IR - AM - - DC -

Notes: - = absent; Cuticular ornamentation: SM = smooth, ST = striated; Epidermal shape: JI = jigsaw like shaped, IR = irregular shaped, PO = polygonal shaped; Stomatal

type: AC = actinocytic, AM = anomocytic, AS = anisocytic, CY = cyclocytic, DI = diacytic, PA = paracytic, TE = tetracytic; Trichome: UH = unicellular hair: Inclusion and

secretory structure: DC = druse, PR = prismatic crystal, RP = raphide crystal, Ol = oil body, RS = red staining inclusion, SE = secretory cavity.
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