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Abstract

Background and Objectives : Nowadays, medicinal plants are being utilized in a wide range of applications, leading
to the compilation of traditional knowledge and local wisdom from various sources within Nakhon Ratchasima
Province. However, accurate species identification prior to use is crucial, as some plants may exhibit similar external
morphological features while possessing distinct anatomical structures that influence phytochemical accumulation
and medicinal properties. Leaf epidermal anatomy of medicinal plants serves as an important diagnostic tool
because these characters are genetically inherited, can be examined throughout all seasons, and allow species
identification even when plant materials are incomplete, highly fragmented, or ground into herbal powders,
conditions that increase the likelihood of adulteration with parts from different plant species. The aim of this study
was therefore to establish a reference database of leaf epidermal anatomical characteristics for selected medicinal
plant species found in the herbal garden of the Lamtakhong Research Station, Nong Sarai Subdistrict, Pak Chong
District, Nakhon Ratchasima Province. This research station is a significant learning resource in Thailand, housing
a diverse collection of medicinal plants used in both pharmaceutical applications and pest control. Nevertheless,
anatomical information on the leaf epidermis of many species cultivated in this garden remains lacking. The findings
from this study help fill this knowledge gap and provide foundational data that can be applied to future work in plant
taxonomy and pharmacobotany.

Methodology : Medicinal plants were gathered from the herbal garden at Lamtakhong Research Station, Nakhon
Ratchasima Province, and fixed in 70% ethyl alcohol for preservation. Anatomical characteristics of the leaf
epidermis were examined for 86 medicinal plant species, representing 75 genera and 42 families. The characters
investigated included cuticular ornamentation, stomatal types and position, stomatal density, epidermal cell shape
and density, trichome types and distribution patterns, and the presence of crystals and other inclusions. The
specimens were prepared by the clearing technique using a 5 percent sodium hydroxide (NaOH) solution. The
mature leaf blades (margin, blade, and midrib) were cut into sections of approximately 5x5 mm. The samples were
immersed in a 5% Clorox solution for 15-30 minutes (until the sample is colorless). Afterward, rinse with clean water
4-5 times. Dehydration was performed using a graded ethanol series (30%, 50%, and 70%) for 15 minutes each,

respectively. The samples were stained with 1% Safranin-O in 70% in ethyl alcohol solution for 3-12 hours, then
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washed off the excess stain with 95% ethanol 2-3 times. Dehydrated with a series of increasing 95% ethanol, 100%
ethanol, then a 1:1 mixture of ethanol and xylene, and finally in pure xylene, for 30 minutes at each step. The slides
were mounted using DePeX. The abaxial and adaxial surfaces of leaf epidermis were described under the light
microscope (LM). Photographs were taken using a Leica ICC50W digital camera connected to the light microscope.
The voucher specimens were deposited in the Herbarium of Nakhon Ratchasima Rajabhat University.

Main Results : The generalized qualitative anatomical characteristics of the eighty six medicinal plants studied were
as follows: 1) the cuticular ornamentation is smooth or striated 2) the shapes of epidermal cells are polygonal,
jigsaw-like and irregular, 3) the stomata are present in both abaxial and adaxial epidermis (amphistomatic leaf) or
present in only abaxial epidermis (hypostomatic leaf), the stomatal types are anomocytic, paracytic, actinocytic,
cyclocytic, tetracytic, anisocytic and diacytic, 4) the trichome are present in both sides, only abaxial or absent, the
trichome types are unicellular trichome, bicellular trichome, multicellular trichome and glandular trichome, and 5)
the types of inclusions are prismatic crystal, druse crystal, raphide crystal, sand crystal cystolith crystal and
inclusion not present. These characteristics can be used to identify some closely related species. The quantitative
data of leaf epidermal anatomical characteristics in adaxial surface: Trevesia palmata had the highest average
epidermal cell density (236.55+11.0 cell/mm®) while Dracaena angustifolia had the lowest average epidermal cell
density 33.44+4.19 cell/mm®). Murraya paniculata had the highest average stomatal density (60.33+7.12
stomata/mm2) while Platostoma palustre had the lowest average stomatal density (1.11+0.31 stomata/mm2). The
quantitative of leaf epidermal anatomical data in abaxial surface: Buddleja paniculata had the highest average
epidermal cell density (185.00+6.63 cell/mm?) while Strobilanthes cusia had the lowest average epidermal cell
density (7.44 +11.28 cell/mm?). Murraya paniculata had the highest average stomatal density (63.44+9.87
stomata/mm?) while Platostoma palustre had the lowest average stomatal density (2.33+1.33 stomata/mm>).
Conclusions : The leaf epidermal anatomical study of medicinal plant species at Lamtakhong Research Station
revealed several qualitative anatomy features that can be used to authenticate certain species present in the area.
These include variation in cuticular ornamentation patterns, shape of epidermal cells, stomatal cells position, type
of stomata, type of trichomes, and crystal type and deposit. Quantitative anatomical data are variable and cannot
be used to identify all medicinal plants; however, they can be used to distinguish between certain species that
share similar qualitative characteristics. Such information provides a fundamental reference framework that can
support future applications in the pharmacognostic and pharmaceutical evaluation of medicinal plants.

Keywords : leaf epidermal ; qualitative anatomy ; medicinal plants ; Lamtakhong Research Station

*Corresponding author. E-mail : phutsadee.p@gmail.com
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Table 1 Collected of 42 families and 86 medicinal plant species in Lamtakhong Research Station,

Nakhon Ratchasima Province

No. Family name Scientific name Local Name Collector Number
1 ACANTHACEAE Acanthus ebracteatus Vahl. wentamue Phutsadee.p 34
2 Barleria strigosa Willd. fansdl Phutsadee.p 56
3 Clinacanthus nutans (Burm. f.) Lindau. wWananausally  Phutsadee.p 10
4 Cryptolepis dubia (Burm. f.) M. R. Aimeida. WnSusau Phutsadee.p 20
5 Hemigraphis alternata (Burm.f.) T.Anderson mﬂm:f‘%ﬂ Phutsadee.p 48
6 Rhinacanthus nasutus (Linn.) Kurz. wmﬁu‘f\i Phutsadee.p 37
7 Strobilanthes cusia (Nees) Kuntze dau Phutsadee.p 26
8 Thunbergia laurifolia Lindl. 27940 Phutsadee.p 59
9 ACORACEAE Acorus calamus L. dﬁu‘é’] Phutsadee.p 53
10 ANACARDIACEAE Anacardium occidentale L. UZUWTANNIUG Phutsadee.p 105
11 Schinus terebinthifolius Raddi. HERHNWUN Phutsadee.p 108
12 Spondias pinnata (L.f.) Kurz yznan Phutsadee.p 103
13 AIZOACEAE Trianthema portulacastrum L. BTﬂLijyﬂ Phutsadee.p 111
14 ANNONACEAE Artabotrys hexapetalus (L.f.) Bhandari. n9aNn Phutsadee.p 03
15 Dasymaschalon dasymaschalum (Blume) I.M.Turner UUN Phutsadee.p 66
16 Goniothalamus tapis Miq uﬂdﬂ@i’ﬁﬁﬂﬂ Phutsadee.p 63
17 Polyalthia longifolia (Benth.) Hook. f. var. pandurata alAndume Phutsadee.p 62
18 APOCYNACEAE Nerium oleander L. ?_I'IIG Phutsadee.p 09
19 Wrightia sirikitiae D.J. Middleton & Santisuk Tuns3il Phutsadee.p 33
20 Strophantus caudatus (L.) Kurz 2NUBILNN Phutsadee.p 05
21 Tabernaemontana bufalina Lour. WINUEINT U Phutsadee.p 73
22 Thevetia peruviana (Pers.) K. Schum. e Phutsadee.p 01
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No. Family name Scientific name Local Name Collector Number
23 APOCYNACEAE (ext.) Trevesia palmata (Roxb. ex Lindl.) Vis. ANamaag Phutsadee.p 102
24 ASPARAGACEAE Dracaena angustifolia Roxb. ABUnuNE19 Phutsadee.p 96
25 ASTERACEAE Dendranthema morifolium (Ramat.) Tzvel. Wingag Phutsadee.p 84
26 Pluchea indica (L.) Less. “Mj Phutsadee.p 106
27 CALOPHYLLACEAE Mammea siamensis T.Anderson ! Phutsadee.p 11
28 CLUSIACEAE Garcinia atroviridis Griff. duuan Phutsadee.p 93
29 Garcinia cowa Roxb. ex Choisy BLHW Phutsadee.p 60
30 COMBRETACEAE Lumnitzera racemosa Willd. NpE19 Phutsadee.p 44
31 COMMELINACEAE Murdannia bracteata (C. B. Clarke) J.K.Morton ex Wﬁﬁﬂﬂﬁd Phutsadee.p 23

D.Y.Hong
32 COSTACEAE Hellenia speciosa (J.Koenig) S.R.Dutta Lﬁyﬂﬂﬂmwuﬁ Phutsadee.p 58
33 DILLENIACEAE Dillenia philippinensis Rolfe FruiALTud Phutsadee.p 81
34 Tetracera loureiri (Finet & Gagnep.) Pierre ex Craib i‘@@ﬂuﬁr Phutsadee.p 90
35 DIPTEROCARPACEAE Vatica diospyroides Symington Juminzwa Phutsadee.p 46
36 EBENACEAE Diospyros malabarica (Desv.) Kostel. var. siamensis NEWaL Phutsadee.p 17
(Hochr.) Phengklai
37 Diospyros rhodocalyx Kurz. aelnun Phutsadee.p 18
38 ERYTHROXYLACEAE Erythroxylum coca Lam. TaAn Phutsadee.p 94
39 EUPHORBIACEAE Excoecaria cochinchinensis Lour. éuﬂﬁ‘:u@ Phutsadee.p 16

40 Glochidion wallichianum Muell. Arg. vu]J Phutsadee.p 109
41 FABACEAE Dalbergia sp. WA Phutsadee.p 14
42 Clitoria ternatea L. 2Lalit Phutsadee.p 22
43 Lysiphyllum strychnifolium (Craib) A.Schmitz HIUNUAY Phutsadee.p 19
44 Senna garrettiana (Craib) Irwin & Barneby LANANT Phutsadee.p 12
45 Spatholobus parviflorus (Roxb.ex DC.) Kuntze. inutne Phutsadee.p 13
46 Sophora huamotensis Mattapha, Suddee & Rueangr. NNALFIINA Phutsadee.p 47
47 Sophora tomentosa L. ANTWAN Phutsadee.p 06
48 FLACOURTIACEAE Casearia grewiifolia Vent. var. grewiifolia nawil Phutsadee.p 15
49 HYPERICACEAE Cratoxylum formosum (Jacq.) Benth. & Hook.f. ex ?T’J Phutsadee.p 104

Dyer
50 LAMIACEAE Mentha piperita L. e s Phutsadee.p 99
51 Platostoma palustre (Blume) A.J.Paton 1o Phutsadee.p 21
52 LAURACEAE Litsea elliptica Blume LHNAN Phutsadee.p 98
53 LECYTHIDACEAE Barringtonia acutangula Gaertn anun Phutsadee.p 31
54 Barringtonia augusta Kurz anslvm;i Phutsadee.p 64
55 Careya sphaerica Roxb. nszlau Phutsadee.p 107
56 LORANTHACEAE Helixanthera parasitica Lour. neln Phutsadee.p 02
57 MENISPERMACEAE Stephania venosa Spreng. miil,a'aﬂ Phutsadee.p 28
58 MAGNOLIACEAE Magnolia grandiflora L. unntwdamenlug)  Phutsadee.p 68
59 Magnolia sirindhorniae Noot. & Chalermglin anFTuss Phutsadee.p 52
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60 ORCHIDACEAE Grammatophyllum speciosum Blume I EN Phutsadee.p 88
61 Vanilla planifolia Andrews 2ilan Phutsadee.p 50
62 PANDACEAE Pandanus amaryliifolius Roxb. LeIiaN Phutsadee.p 92
63 PASSIFLORACEAE Adenia viridiflora Craib ﬁn%‘ﬂéu Phutsadee.p 113
64 PHYLLANTHACEAE Phyllanthus pulcher Wall. ex Mull. Arg. Jussiians Phutsadee.p 38
65 PIPERACEAE Piper betle L. Ny Phutsadee.p 41
66 Piper nigrum L. win'lne Phutsadee.p 40
67 Piper retrofractum Vahl G Phutsadee.p 65
68 Piper sarmentosum Roxb. TEWA Phutsadee.p 35
69 PLUMBAGINACEAE Plumbago sp. wmﬁ‘mwad Phutsadee.p 08
70 POACEAE Centotheca lappacea (L.) Desv. ATUNS Phutsadee.p 85
7 Coix lacryma-jobi L. Qﬂlﬁ’aﬂ Phutsadee.p 100
72 ROSACEAE Duchesnea indica (Jacks.) Focke mm@m'ﬁ{ﬂﬂ Phutsadee.p 80
73 RUBIACEAE Coffea canephora Pierre ex A.Froehner nunTsrTasn Phutsadee.p 95
74 Ixora lucida R.Br. ex Hook.f. REVIEEERtY Phutsadee.p 77
75 RUBIACEAE Mitragyna speciosa Korth. nizviau Phutsadee.p 29
76 Murraya koenigii (L.) Spreng. Lﬂ@ﬁiaw Phutsadee.p 76
77 Murraya paniculata (L.) Jack. urta Phutsadee.p 07
78 Naringi crenulata (Roxb.) (Roxb.) Nicolson. [EATCA Phutsadee.p 72
79 Citrus sp. & Phutsadee.p 97
80 SCROPHULARIACEAE Buddleja paniculata Wall. 119 Phutsadee.p 89
81 STERCULIACEAE Theobroma cacao L. Inld Phutsadee.p 25
82 VITACEAE Cissus quadrangularis L. INTTAINNR Phutsadee.p 54
83 ZINGIBERACEAE Amomum villosum Lour. 199 Phutsadee.p 79
84 Etlingera elatior (Jack) R.M.Sm. AR Phutsadee.p 101
85 Hedychium coronarium J. Koenig NWIME Phutsadee.p 74
86 Hedychium villosum Wall. AU Phutsadee.p 75
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434 (trichome): 2UNL 4 wuy Toun aduluunatamasiAeieauwnataen (multicellular trichome) (Figure
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AN98TAN (inclusion): WURAN 5 wuy teun wangana (druse crystal) (Figure 3A) 1w &uuan Taa nauw
WazAIUAN WAaTNANTAINAY (cystolith crystal) (Figure 3B-D) 1w nasWudeuazdenstd uangihidiu (raphide crystal)
(Figure 3E) 11U 384AUE T uazdunszs Nﬁngﬂﬂﬁu (prismatic crystal) (Figure 3F) 11U ANARZNR INTIZINIR

alAnduasuazwanng mﬁﬂgmﬁmmw (sand crystal) 1w anlwny LL@:wufmm:meumm’mmﬁmgﬂwwmwﬁm

Figure 1 Leaf epidermal anatomy of the medicinal plants: (A-C) cuticular ornamentation in adaxial surface
epidermis, (A) smooth cuticular ornamentation of Strophantus caudatus, (B) striated cuticular
ornamentation of Diospyros malabarica; (C-D) trichomes in abaxial surface epidermis,

(C) multicellular non-glandular trichome of Murdannia bracteata, (D) glandular trichome of

Clinacanthus nutans
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Figure 2 Leaf epidermal anatomy of the medicinal plan@: (A-C) epidermal cell shapes in adaxi‘eﬂ surface epidermis, (A) irregular cell

shapes of Trianthema portulacastrum, (B) jigsaw-like cell shapes of Spatholobus parviflorus, (C) polygonal cell shapes of

Murdannia bracteata; (D-F) stomata in abaxial surface epidermis, (D) anomocytic stoma of Clitoria ternatea, (E) anisocytic

stoma of Plumbago sp., (F) diacytic stoma of Clinacanthus nutans
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Figure 3 The inclusions in leaf of the medicinal plants, (A) druse crystal of Tabernaemontana bufalina,
(B-C) cystolith crystal of, Rhinacanthus nasutus, (D) cystolith crystal of Barleria strigosa,

(E) raphide crystal of Tetracera loureiri, (F) prismatic crystal of Hellenia speciosa
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Table 2 Leaf epidermal anatomy in adaxial surface of 42 families and 86 medicinal plant species (AC= actinocytic,
AN= anomocytic, AS= anisocytic, BT= bicellular trichome, C= cystolith crystal, CY= cyclocytic, D= druse crystal,
DI = diacytic, GT= glandular trichome, IR=irregular shapes of epidermal cells, JI= jigsaw-like shapes of epidermal cells,
MT= multicellular trichome, P= prismatic crystal, PA= paracytic, PO= polygonal shapes of epidermal cells, R= raphide
crystal, S= sand crystal, SM= smooth cuticular ornamentation, ST= striated cuticular ornamentation, TE= tetracytic,

UT= unicellular trichome, - = absent)

Cuticular Epidermal  No. of epidermal Stomata No. of stomata  Trichome type Crystal
Scientific name ornamentation cell cells (Cell/mm?) type (stomata/ mm?)
shapes

Acanthus ebracteatus SM IR, PO 65+3.46 DI 29.44+7.33 GT -
Barleria strigosa SM Ji 55+3.88 DI 25.78+4.08 GT, MT, UT, C
Clinacanthus nutans SM IR 78+7.57 AN 14.56+2.87 GT -
Cryptolepis dubia SM PO 110 £5.87 AN 13.67+2.94 - -
Hemigraphis alternata SM IR 40.67+5.14 DI 16.44 +1.34 BT, GT, MT R
Rhinacanthus nasutus SM PO 75.78+10.70 DI 12.67 £2.91 BT, MT C
Strobilanthes cusia SM PO 75.44+26.29 DI 11.33+3.56 BT, GT, MT R
Thunbergia laurifolia SM PO 53.11+6.15 DI 14.88+1.28 - -
Acorus calamus SM PO 174.11+8.39 PA 10.55+ 1.34 - -
Anacardium occidentale SM Ji 114.16+4.32 PA 3.22+ 3.08 GT -
Schinus terebinthifolius SM PO 184.77x4.21 CcY 17.11 £3.10 GT, UT -
Spondias pinnata SM Jl 105.44+8.61 AN 28.11 £8.64 - -
Trianthema portulacastrum SM IR, PO 65+3.46 PA 29.44+7.33 GT -
Artabotrys hexapetal SM IR 13947.54 AN 4.5+1.25 GT, MT D
Dasymaschalon SM PO 153.55+9.85 AN 12.66+2.66 - -
dasymaschalum

Goniothalamus tapis ST IR 89.22+5.73 PA 5.11+0.99 MT -
Polyalthia longifolia SM IR 119.88+6.59 AN 19.55+3.09 - P
Nerium oleander SM IR 105.11+16.8 - - MT -
Wrightia sirikitiae ST IR 73.55+9.90 PA 9.11+2.76 MT -
Strophantus caudatus SM PO 80.66+7.25 - - - -
Tabernaemontana bufalina ST PO 97.77+11.25 PA 8.22+1.61 - D
Thevetia peruviana SM J 146.77+9.33 - - - -
Trevesia palmata SM PO 236.55+11.0 - - - -
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Dracaena angustifolia SM PO 33.44+4.19 AN 8.88+2.73 - -
Dendranthema morifolium SM JI 51.11+10.91 AN 5.56+3.13 BT, MT -
Pluchea indica SM PO 74.67£7.70 AN 16+2.00 - -
Mammea siamensis SM Ji 86.67+7.77 AN 28.11£3.93 - -
Garcinia atroviridis SM PO 96.78+12.29 PA 11.55+2.95 MT, UT D
Garcinia cowa SM IR 79.78+4.80 PA 13.11+1.66 - R
Lumnitzera racemosa SM PO 128.77+7.74 AC, CY 15.11+£3.25 - -
Murdannia bracteata SM PO 27.44+6.53 DC 4.44+1.64 GT, MT D
Hellenia speciosa SM PO 106.78+6.43 AN, CY, PA  13.89+2.73 MT P
Dillenia philippinensis SM JI 61.67+3.68 AN 12.67+2.62 GT -
Tetracera loureiri SM Ji 58.44+4.50 PA 8.22+1.69 GT R
Vatica diospyroides SM J 38.33+5.29 - - - D
Diospyros malabarica SM PO 86.58+32.0 - - - -
Diospyros rhodocalyx SM IR 115.114£9.24 AN 22.2245.65 B B
Erythroxylum coca SM JI 74.78+11.90 AN, PA 33.33+£3.83 - D
Clitoria ternatea SM Ji 72.89+15.67 AN 13.22+6.96 uT -
Excoecaria cochinchinensis SM JI 110+5.87 PA 13.67+2.94 - -
Glochidion wallichianum SM PO 116.44+8.83 PA 10£2.79 - -
Dalbergia sp. SM JI 139.89+4.20 AN, PA 34.11+£4.20 - -
Lysiphyllum strychnifolium SM IR 171.22x11.2 AN, PA 58.44+6.34 - -
Senna garrettiana SM PO 112.67+7.27 AN 19.33+4.03 - -
Spatholobus parviflorus SM Jl 155.44+19.0 - - MT -
Sophora huamotensis SM Jl 55.78+3.97 - - - -
Sophora tomentosa SM PO 91.89+6.14 - - MT

Casearia grewiifolia SM IR 158.56+7.42 PA 23.22+8.50 MT D
Cratoxylum formosum SM IR, PO 99.78+4.69 PA 10.55+3.59 - -
Mentha piperita SM J 89+2.49 AN, DC 18.78+3.04 GT, MT D
Platostoma palustre SM JI 37.89+3.92 AN, DC 1.11£0.31 - -
Litsea elliptica SM J 71.88+4.38 PA 22+3.12 MT -
Barringtonia acutangula SM PO 97.11+11.16 - - - -
Barringtonia augusta SM PO 111.44£5.76 AN 27.89+4.43 - -
Careya sphaerica SM PO 70.67+4.57 AN 7.78+1.69 - -
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Helixanthera parasitica SM PO 61+£5.40 AN, PA 4.56+1.26 uT -
Stephania venosa SM Jl 147.1145.32 - - - -
Magnolia grandiflora SM IR 72.78+13.08 - - MT D
Vanilla planifolia SM PO 55.22+3.88 CY, TE 25.22+4.44 MT -
Pandanus amaryllifolius SM PO 188.88+6.41 PA 27.66+5.79 - -
Adenia viridiflora SM PO 75.55+7.21 PA 13£2.05 - -
Phyllanthus pulcher SM PO 67.44+7.91 PA 7.44+2.45 - -
Piper betle SM IR 54.11£6.29 CY, TE 5.77+2.29 B -
Piper nigrum SM Ji 46.66+4.10 - - - -
Piper retrofractum SM PO 94+11.01 - - - -
Piper sarmentosum SM PO 181.3314.66 TE 15.44+3.46 - -
Plumbago sp. SM PO 77.44£12.07 NC, TE 2.88+0.99 - -
Centotheca lappacea SM Ji 83.66+12.27 AN, PA 13.11+£2.68 MT, UT -
Coix lacryma-jobi SM PO 49.77+8.53 AN 6.77£1.93 - -
Nageia wallichiana SM IR 90.11+7.09 AN, PA 9.56+1.71 B -
Duchesnea indica SM JI 87.00+£11.76 AN 15.67+2.83 MT -
Coffea canephora SM Jl 69.00+3.23 PA 14.00+2.58 - D
Ixora lucida ST PO 98.00+£11.40 PA 11.56+2.27 - D,R
Mitragyna speciosa SM Jl 128.44+£13.17 AN, PA 24.78+3.08 MT, UT -
Murraya koenigii SM IR, JI 115.89+10.87 - - - -
Murraya paniculata SM IR 188.11+5.80 AC, CY 60.33+7.12 - -
Naringi crenulata ST IR, JI 89.78+4.54 CY 17.2246.01 GT -
Buddleja paniculata SM JI 116.56+6.58 AN 8.00+£3.53 GT -
Theobroma cacao SM PO 87.22+ 5.37 - - GT D
Cissus quadrangularis SM Jl 47.11+4.48 DI 19.22+3.91 GT C,RS
Amomum villosum SM PO 73.22+10.09 PA 7.11£0.09 MT -
Etlingera elatior SM PO 88.11+5.78 PA 11.77+2.81 - D
Hedychium coronarium SM PO 93.44+3.43 PA 1.66+0.81 - D
Hedychium villosum SM PO 73.44+11.74 PA 10.55+0.68 - -
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Table 3 Leaf epidermal anatomy in abaxial surface of 42 families and 86 medicinal plant species (AC= actinocytic,
AN= anomocytic, AS= anisocytic, BT= bicellular trichome, C= cystolith crystal, CY= cyclocytic, D= druse crystal,
DI = diacytic, GT= glandular trichome, IR=irregular shapes of epidermal cells, JI= jigsaw-like shapes of epidermal cells,
MT= multicellular trichome, P= prismatic crystal, PA= paracytic, PO= polygonal shapes of epidermal cells, R= raphide
crystal, S= sand crystal, SM= smooth cuticular ornamentation, ST= striated cuticular ornamentation, TE= tetracytic,

UT= unicellular trichome, - = absent)

Cuticular Epidermal No. of epidermal Stomata No. of stomata Trichome Crystal
Scientific name ornamentation cell shapes cells (Cell/mm?) type (stomata/ mm?) type

Acanthus ebracteatus SM IR, PO 65.89+5.40 DI 38.55+8.04 GT -
Barleria strigosa SM Jl 63.56+5.91 DI 25.2314.44 GT, MT, UT C
Clinacanthus nutans SM IR 82.88 +8.33 DI 1444 + 2 GT -
Cryptolepis dubia SM PO 120.67+£10 AN 17.89+3.60 - -
Hemigraphis alternata SM IR, JI 42.78+3.89 DI 15+£1.94 GT, BT, MT R
Rhinacanthus nasutus SM PO 69.11+ 7.51 DI 15.67+4.49 BT, MT C
Strobilanthes cusia SM PO 7.44 £11.28 DI 11.66+ 1.33 BT, GT, MT R
Thunbergia laurifolia SM PO 58.88+ 9.46 DI 18.44 £2.26 - -
Acorus calamus SM PO 168.44+53.8 PA 12.22 £2.04 - -
Anacardium occidentale SM Ji 123.11+£24.9 PA 27.88 £4.25 GT -
Schinus terebinthifolius SM PO 185.22+5.18 CY 36.11+4.40 GT, UT -
Spondias pinnata SM Jl 109.4+ 5.88 AN 54.33 £4.98 - -
Trianthema portulacastrum SM IR, PO 65.89+5.40 PA 38.55+8.04 GT -
Artabotrys hexapetal SM IR 144.33 +2.74 AN 25.33+ 4.73 GT, MT D
Dasymaschalon SM PO 147.11+6.52 PA 17.22+4.61 - -
dasymaschalum

Goniothalamus tapis ST IR 78.77+6.84 PA 7.33+1.49 MT -
Polyalthia longifolia SM IR 84+6.39 AN 16.44+2.26 - P
Nerium oleander SM IR 136.55+13.7 - - MT -
Wrightia sirikitiae ST IR 63.55+8.62 PA 5.77+1.93 MT -
Strophantus caudatus SM PO 85.22+16.14 PA 21.55+8.09 - -
Tabernaemontana bufalina ST PO 93+5.07 PA 38.55+8.04 - D
Thevetia peruviana SM JI 136.22+5.69 AN 25.33+ 4.73 - -
Trevesia palmata SM PO 137.88+5.06 AN 17.22+4.61 - -
Dracaena angustifolia SM PO 24.77+3.15 AN 7.33+1.49 - -
Dendranthema morifolium SM Jl 54.67+13.68 AN 11.89+1.66 BT, MT -
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Pluchea indica SM PO 76.67+5.33 AN 25.33+5.27 - -
Mammea siamensis SM Ji 83+11.28 AN 34.11£5.38 - -
Garcinia atroviridis SM PO 77.33£6.13 PA 12.67+1.88 MT, UT D
Garcinia cowa SM IR 79.78+4.80 PA 13.11+1.66 - R
Lumnitzera racemosa SM PO 131.67+7.77 AC, CY 9.44+1.42 - -
Murdannia bracteata SM PO 29+6.02 DC 3.33+£0.82 GT, MT D
Hellenia speciosa SM PO 111.22+4.56 AN, PA, CY 16.11+2.56 - P
Dillenia philippinensis SM JI 63.88+6.84 AN 14.89+2.42 GT -
Tetracera loureiri SM Ji 72.33x7.60 PA 11.89+3.96 GT R
Vatica diospyroides SM IR - CcYy 34.28+13.6 GT D
Diospyros malabarica ST PO 11.67+3.66 - - MT -
Diospyros rhodocalyx SM IR 32.78+4.61 AN 22.22+5.65 - -
Erythroxylum coca SM Ji 46.67+4.42 AN, PA 33.33+3.83 - D
Clitoria ternatea SM JI 11.67+3.66 AN 17.11+8.65 uT -
Excoecaria cochinchinensis SM Ji 32.78+4.61 PA 17.89+3.60 - -
Glochidion wallichianum SM PO 46.67+4.42 PA 9.78+1.47 - -
Dalbergia sp. SM JI 11.67+3.66 AN, PA 38.67+5.06 - -
Lysiphyllum strychnifolium SM IR 32.78+4.61 AN, PA 58.44+11.25 - -
Senna garrettiana SM PO 46.67+4.42 AN 32+3.80 - -
Spatholobus parviflorus SM Jl 11.67+3.66 - - MT -
Sophora huamotensis SM Jl 32.78+4.61 AN 5..56+2.91 MT -
Sophora tomentosa SM PO 46.67+4.42 AN 8.44+2.31 MT -
Casearia grewiifolia SM IR 157.89+5.47 PA 29.56+6.93 MT D
Cratoxylum formosum SM IR, PO 97.56x7.10 PA 9+2.11 - -
Mentha piperita SM JI 21.44+2.16 AN, DC 10.70+77.33 GT, MT D
Platostoma palustre SM Jl 28.56+5.06 AN, DC 2.33+1.33 - -
Litsea elliptica SM JI 81.22+4.85 PA 36.33+6.46 MT -
Barringtonia acutangula SM PO 112.89+14.5 AS, CY 18.56+3.16 - -
Barringtonia augusta SM PO 104.89+8.20 AN 31.78+5.96 - -
Careya sphaerica SM PO 89.56+5.36 AN 26.22+5.36 - -
Helixanthera parasitica SM PO 59.67+6.07 AN, PA 5.67+0.82 uT -
Stephania venosa SM Jl 133.67+7.70 AN 9.89+3.93 - -
Magnolia grandiflora SM IR 65.89+13.71 AN 10.11+1.79 MT D
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Cuticular Epidermal No. of epidermal Stomata No. of stomata Trichome Crystal
Scientific name ornamentation cell shapes  cells (Cell/mm?) type (stomata/ mm?) type
Magnolia sirindhorniae SM JI 84.11+8.20 PA 44.44+3.16 - -
Grammatophyllum SM PO 54.5+6.51 AN 95.44+9.82 -
speciosum )
Vanilla planifolia SM PO 63.55+5.9 CY,TE 25.22+4.44 MT D
Pandanus amaryllifolius SM PO 190.77+5.80 PA 24.33+4.13 - -
Adenia viridiflora SM PO 71.33+£10.06 PA 19.66+5.84 - D
Phyllanthus pulcher SM PO 70.11x4.79 PA 6.11+1.28 - -
Piper betle SM IR 57.88+8.87 CY, TE 12.88+2.37 - D
Piper nigrum SM J 50.88+5.52 CcYy 5.88+1.85 - -
Piper retrofractum SM PO 96.88+9.63 CcYy 4.44+1.06 - -
Piper sarmentosum SM PO 181.22+8.68 TE 15.55+0.95 - -
Plumbago sp. SM PO 92.77+6.98 TE, AS 5.33+1.94 - -
Centotheca lappacea SM Jl 90+4.64 AN, PA 17.11+3.66 MT, UT -
Coix lacryma-jobi SM PO 85.22+6.86 AN 7.77+2.09 - -
Nageia wallichiana SM IR 76.89+9.158 AN, PA 7.89+1.85 - -
Duchesnea indica SM Ji 123.89+11.9 AN 30.33+8.64 MT -
Coffea canephora SM Jl 75.44+6.60 PA 16.11+3.25 - D
Ixora lucida ST PO 108.22+9.86 PA 10.56+4.45 - D,R
Mitragyna speciosa SM Jl 114.11+£10.8 AN, PA 23.0046.57 MT, UT -
Murraya koenigii SM IR, JI 120.67+10.6 CcY 15.78+3.68 - -
Murraya paniculata SM IR 188.00+6.98 AC, CY 63.44+9.87 - -
Naringi crenulata ST IR, JI 87.22+8.74 CcYy 25.4443.34 GT -
Buddleja paniculata SM Ji 185.00+6.63 AN 16.22+2.90 GT -
Theobroma cacao SM PO 121.67+9.26 AN 12.33£2.98 GT D
Cissus quadrangularis SM Jl 163.89+6.49 DI 38.33+5.08 GT C,R,S
Amomum villosum SM PO 99.33+6.78 PA 8.33+1.05 MT -
Etlingera elatior SM PO 92.00+3.77 PA 14.11+£3.14 - D
Hedychium coronarium SM PO 75.11+£5.50 PA 6.22+1.13 - D
Hedychium villosum SM PO 73.44x11.74 PA 10.55+0.68 - -
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