UIOLUNUAUBUCI

12

csuiaenucia

@ el BUSMNNIELRA

-

lonanuur Qi 1\5n 5190

M U\_/’-\

ucolnsaomauu]wsha |aulm

Rharmacognostij dentificeiono e Herba oSOl e

anmuuddeayulws
N _ NSUINENMEASMSIWNE

NSV MNMIER O G NYY

Oegrarmmant ¢f Madicat Seimon NSYISOUAIBIST \ka




lonanunimoindisionvevinSovenayulwsing
Pharmacognostic Identification of Thai Herbal Drugs 2

Ussuou
sy

fisad
qoned
Yian
laianssu
Fanig
ANNT

\iRugana
VR
unsd
duanasymey
and

Wesna
Faudsna

iau

Pranom
Pairin
Thirawadee
Sutheepong
Paweena

Sopidawan
Wilawan

Tathaporn

Dechwisissakul i I

Thongkhoom
Chantharang

Suebsakhornchoopong

Sakhee

Wichienkul
Rattanathirakul

Maison

UMY Surat Wanpet
TOYAUTIUTYNTUYDIMDANAUNIYIA
Uszupy wyiRvdana unzans
wndnvaimandsamvaaniowayulwslng e, vunmy : soiduanulns, 2555.
168 wii. mmisznev.

1iondnuel, 2andion. 3aeiesn.

ISBN

fuvindait 1

sanuuulay
o

ISBN
Fuvindedt 2

ONUUU-IATUN

Iminlag

-
ULARDRNUNS

1 978-616-11-1414-5
: §1U7u 1,000 (@

: Sunan 2555
: uitn 1241 fisrnda 2in
: Isafnidninnunwsermsmauuiand

1 978-616-11-3416-7
: 997U 1,000 L@y

Design by
Print by

Second edition

T

First edition

: 1,000 copies
: December 2012

: 1241 Miraculous co., Ltd.

>

: National Office of Buddhism Press

: 1,000 copies
:July 2017

: NINGAN 2560

o

s aniveaulng naingimaninisunng NsEnTNaIINAY

uien 1261 dingda drrie

Design-Print by

: 1241 Miraculous co.Ltd.

anudvdviaumarnotydRaeds w2537 Tavaetuivayulng nadmemandnisumd bahdlsdnmilwe o
Tuvineh dinuas wiaweundssansisury Wiguuuulag wenvinedldfuoygadumednuaisnvsdamiuvindy



AL

mu’]uamLﬂuamamn'lumsmsammaaqu Vsgmelveayulnsiiduninenssssumi
ogun Snadisdanufifsatunsanuinslivselovd nsgvsnassaguiuloviaivayunsi
aqu‘lmmnluwmmnwama.u'ﬂu n‘m’mmmammiuwmﬁnmwwunmﬂﬂumnmaqulumamnmv
Jldissaliinndnyidesasimunayulng Waunsodunliusdenilao Snidabunadentiu
UszrmulalivingnsduliAmewsunawunisiissnaiasune

naudngmaninisumdlddnyiimuanlnsiieliiimsldvselend avulnsidnnldwed
UszdnSnmuazUasndt uaniieliinanisliusslumisehadbu Sufludasquamuglufunisaiuny
Aan™ nMsAnnduaumwsesasulwsie s ayulwsiiunldduRverls Warulw uduaotsls
waziaala vite e lnsfinaun midige fnssdtlumaduinmednalsbinemnamly Snsuniasde
st nbuanfiuinmedilsWiaunweguniuazasn sy msdinwendnuaimasdyan unsdnwsu
vesiisTlidun Aendesfuanduaunmuosanlns lesrmiudnsosviireudnen
dunn issmnmistenderpsiuiiitumieinsdoniediiuunduauasein foafusetenuvas
ssuritasnaayuinswlsuiieutunumsmasiavesie Wusnuianuddyfumisiey
HaedaadulymAdusudy q Usvaunadie tsaivayunuduaumwnassvaslnsvsssema
westrovsvrmliidenuilslumahantnanld

auduidoauning nsivermandnisumd dnurmenuiifsfuendnuainanduamees
wasnailnsveuasdefunimeunslumivia “Lanammm'ume‘f'vnmamsmmauulwﬁ'lwﬂ QT

ma’luuﬂmﬂsa15':7:143?11@mmwusmmnmanaﬂwmqmﬁmwaamsaqmauﬂwshﬂmﬂsJia‘uu

'lumsammmsmm Fadawpamsaniushunann admswsaummjmmnuxananwmmamam'm-aaa
wdosnayulwslnedisfy wardafanineunsdumfide “lendnualmandanuesniowasulg
ny 0 mmmuoaamumud’ludsﬂﬂwnuqnmnsmawmm wideayulng annaumimuauulm
uazszmuifadlampulneioly

W
(wownvsygde auysnian)
BUANTUIMEIMIARINITUNNE



MmMun
(it o)

n15ﬁnm’:é’aﬁwuma’ﬂmmalﬁ'lmananummama"unmmmsaamaqu‘lmu'lwauawun'nuahmg
lumsustednsazmunuauaesayulns Weliimshayulnsnlilfesnagnieanin UstTow]
atneidsimissudutoyaesiusznauddoillilumsdavhisunasgusayulnsing (Thai Herbal
Pharmacopoeia) i«vaumsnwaszvmwuwaeamﬁ'u’z%’aaw‘lm

nainemaninisummd Tasanvideaulng umsmmumsﬁnm‘iﬁ'aaqu‘lmmemﬁmw
wathwiniies uazliusmanmAdvayulnseiiafiuiifeimsvesiuan fUssnauns asensu
didndeanly tindeudsuazdnfuinisde “endnuaimandsammauaiaseaulnslve o” e
nA. bddd IﬂmﬁuLﬁu'aﬁmﬂﬁlaamauulwsi‘il.ﬂuﬁﬁmms uay Wuduusznaulushivemmesiiiu
waawauasnmumaemaam 'uo‘lnsun11uau'ltmnnmnmumtﬂuamm mlmaamauﬁlummwa
AoruFRIMsTdansiiaginn dadu am1umauauu1wsnsmnmmam msunng Slddnaningart o il
IiAeudewivdadu “endnvaimundyimusuaiawayulnsing i o” 91U @,000 L
mamauws'lwnuuvmaqmsm'uayaLananummamamwuaamsaamauu\m‘hﬂwﬂwﬁlnamarmama

wnntusely

%

(wewymday MyauRineg)
asuRNSIANEMaRiMsuIMg
NSNAIAY lodo



unuh

ﬁﬂquuun'\smaqulmm'lﬁamauwwmu fisayulwsgminnldiduerinwlspudiu
feuuzilunslaulwsdedl
o. Wliigniu aypulwsiderasiuvieshfurn viniesdudenielimioutu Juasinde
Inenmanivosaulng felildldgney
. lilvignau nasulnsiildnandousing q vsite it sfu 10 Tu aen wa wide Waen aedians
sonquisliviluriu fosfdlavesiihunliibue venyniutisanfudmainsi
finnuddgunn wneisusavslialitiaiainasussneumapiiviefne vesiy 120
avaumuuanieiy Fadumsiiudausng q weﬁﬁaﬁfdvmamasqqmav.ﬁmﬁmﬁumvha
ude
o Tilignuun Meluagulwsnshmnliinnidulissdnfiviedudunsesenmeld uas
winlitipeiuluernlifianalumsin
<. l4lvign3s ﬁwﬁatﬂumsﬂs"nauwmnﬂuaqulwsﬁwawna’u msava'm'uaoﬁ'vmt‘fuagjﬁ'u
Ussanvesinihazas ayulwsursiindesldan wiesiy vionesiiom desdislilignaes
¢ Whigniulsa luviensd wu lsadrouss Tsadess maisnwm'lu’lawmu"lwuwm1snmmu
anulwsld Lirnsld wasmnldluudniionnsyuusetalingaldemiui
n1s'l-uaxgu1wsume‘lﬁaﬂuav'l'uum nsltaniivefnssasainldie unnikymnaamsaanqwa
iahwane nslaulnsddoldvks wszannsodeniuaulnsmutanauarggnaiiuuiza
thinuwdsanmdaensevaumsiigndes iulildiduswisly
mausanmalns thauvesisitidusndumsinedsdovuoen e daviemuiy
Buimngau vilbusks msuUsanwasunsvesivusazsiinenaifisuandneius deliieuauyl
asanmegliu uarlinnuagmintumsiiuinm
maunnains limsiiuliuaiumibd msduaulnsBuuiesien i des ven
wiaaziu yhlkannsidensnnn matfushwiaulnsliasamunmliun asquaddl
0. wihnhaglwseandwanuyszd Weviliapulnsuiegiane Yastumsiiindes wuey
uoAuAzUIAN I RuaIng
. Wuaulwslumuuziiu Daain anwuiiuinwdoswts bisoueudn omadremi
. ivasilwsliudadau Ussomitihiumenszvemsiiusensrnn
<. mitayulwsaiearliinnudiies 4 msuaiviiliiasios Wetiesiuamutunnmsdald
vae q

8



msliauinslutiogtuldummdennniy ayulwswisgminl$inntu metutwviedil
mwgmmnummmamsaamaqulwslu'lﬁtﬁuﬁv"ﬂu'Mmﬁauluaﬁﬂ Jagnudesliidumirfiveseuiiiu
ayulnsvy iaumnnnmsuawsuaumsm‘lums'lvaqulm auu'lmummlmmmnwaama unUssmn
fdovosuienlivouty emnuﬂ:ymrsaems‘li‘lugnw vieiimahReduslinauwny fowmaidal
mww{lunaamnwsﬁnwananummamimvmmmsaamauu'lws 'uui’]umsinmmwaawwmm
Touselond munv.,Lﬂwumumummamsaw'aum wummnmsmwwqwmummmawmamsm
g1 Suunfivsunsuiainsmanivesity Anngusadnvurmemesvisdnausavenaiowen Anw
aNEINAYBIE TR INABIaNT A ﬁm-mnNqammaamawﬂuammu‘luua enanuAinTg
induamvsueiowaulns asnsmilUldnsnfignitudusiiavenaiswnayulns nsivasuaumm
yovayulns wiensaasunsUuasuveusiownaulnsle

wilvdie “wndnvaimandsamuaseisanslve o” HunanmAdodennauusnitaniide
ayulns nswinermaninisumglasusuli Useneusmedeyaendnuaimandvonvasasulwsingy
o a1 unFaunsiiauaiiusamiduholvaweslumusepdnnmsnainemaninsume ua
AU (bae) Whenesisy (eeed) Ualvaidion (oed) usiipgnums (o) 61U (oddd) Muny
dnty loeee) fnAnines (oeee) uegy (oded) 1t (o) Tuhidn (oee) 11981IN (odce)
1olu (eeaa) gnlély (odce) melaly (oeee) Fanmahiauemslawesliamnsowsuniteyaiifisne
T R an——— siimuslimunGouGsweniuduva mumuam‘lwaugsmnsumu
mamsmhl'lvﬂs"‘iwu"lmmammma wivioiauiidvaddtomumenemvestinusnnviiu ve
wBUAN DINSEYRYE Ve ansdassA Salans Mlduusihayulwsildluiosdiu auusyon vouwiing
fitaudmneeneasulsuius uazuammé’ﬁatjtﬁamﬁdﬁﬁaaaﬁuauuuaz'lﬁﬁﬁa'mun'ﬁvi'l:nu
afildndegannsmumennsugyausens

Uszuau weifugana
Va
giinus






asury

indnuaimandsionyauniaaiulng b

NINASEYN  Pueraria candollei var. mirifica (Airy Shaw & Suvat.) Niyomdham
funadatu  Salacia chinensis L.

vdiln  Phyllanthus virgatus G. Forst.

AUNI Harrisonia perforata (Blanco) Merr.
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1. small sclereids
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w

simple and compound starch granules

ol - o R

rosette aggregate crystals
10. calcium oxalate prisms
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Salacia chinensis. J. Nat Prod. 2003; 66(9): 1191-6.

Kishi A, Morikawa T, Matsuda H, Yoshikawa M. Structures of new friedelane-and
norfriedelane-type triterpenes and polyacylated eudesmane-type sesquiterpene from Salacia
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Jansakul C, Jusapalo N, Mahattanadul S. Hypotensive effect of n-butanol extract from stem
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Phyllanthus virgatus G.Forst.

PHYLLANTHACEAE
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Uselovinee Tomuiialudin® destulsmieafusu®

asAUsTNUNINAI virgatusin, hinokinin, hypophyllanthin, isolintetralin, niranthin, nirtetralin,
indole-3-carboxylic acid, butyrolactone, phyltetralin®, tannins, flavonol
sulfonates, norlignan”, alkaloids, coumarins®
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manuialunelindasganssamd
upper epidermis {Wuwaantviun wfmdniduadu wuunluwuy paracytic uasuuy
anomocytic

paracytic stoma
anomocytic stoma

lower epidermis \Huwadutu wiwdnbuaiu wulnluwuy paracytic wasuuy
anomocytic SEIRIMUIMULLN

anomocytic stoma

paracytic stoma
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mannvawsivlusasidunarsluneldndesganssa
upper epidermis (uwadntivur Aundoudlsiifu palisade (uwwad
sUiem Sosuanigmmunainiuiuitluiuuu spongy Wuwaduiivu eguiviiduuiu
Tu mseshvonsadidusuuvan | muwadviethuwundsunsnegludedotuil lower epidermis
Hugaduionn Anndeussiniu vinudunarsluny collenchyma Wuwadniawun agindu
mlusuuuuasisluduan wurdngunuany assnanwesdunansluiiu vascular tissue Usznaude
vy xylem unsnagiiu fiber duarntu phloem wadvshuwuuindsuaruuusesi

f———— 100 micron

1. upper epidermis 5. rosette aggregate crystal
2. palisade 6. collenchyma
3. vascular bundle 7. lower epidermis

4, spongy cell
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F—— 50 micron

epidermis and stomata

rosette aggregate crystals
palisade cells

fibers

spiral vessels and starch granules

6
T
8.
9

pitted vessels associated with fibers
pollen grains

fibrosclereids of the seed

epidermis in surface view of the seed

10. endosperm containing microcrystals
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Narasimhudu CL, Raju RRV. Phytochemical constituents of Phyllanthus species
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Journal of Pharmacy. 2012; 3(5): 184-200.

Chudapongse N, Kamkhunthod M, Poompachee K. Protective effect of Phyllanthus virgatus
extract on Cd”-induced loss of mitochondrial membrane potential. The FASEB Journal
2007; 21: \b367.

Poompachee K, Chudapongse N. Comparison of the antioxidant and cytotoxic activities of
Phyllanthus virgatus and Phyllanthus amarus extracts. Medical Principles and Practice.
2012; 21(1): 24-9.
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Harrisonia perforata (Blanco) Merr.

RUTACEAE

Aluaum &ty nedum 3 wond
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Uselymiman wild nspanivld™ uivaesn udlsaanld®

peAUsENaUMNIAL perforatic acid, B-sitosterol, stigmasterol, campesterol“, lupeol, coumarin'”,
obacunone”, harrisonin”

msvnnaauqvu‘é anld angmsiutnnuIauka

uJua'm‘uaaswn nnwouuwau virlvuvts susraluvieunan a’mvauﬂaanswnammawu dnwe
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magavaesnmeldndasganssad
cork tﬂuwaagﬂmﬁmawuun'\ nifaun Goangoui 67 'uu parenchyma 1 2 wuy
i‘uwagnﬂnu cork Wuwadzuinsdaudranan vuaidn mu'luumsimma o 35 Hu dnidaly
Wy parenchyma wunlvg gﬂswaﬁmawuum wfnadesamaedu mu'luwaaussqnansﬂnwmu
dinuthmeasiiana ummaanumaummmumLﬂumu Tutuiiny fiber YL %30 1-3 1wad
Taudntiay phloem zone tﬂuﬁun’m \Wuwad phloem parenchyma sﬂmﬂawwnau 994
m‘s.,mwwaansvmueqﬁ'ﬂu vascular cambium Lﬂuwaawmﬁmauunum yumdn S 3-4
#u Guadussouiiadadiiivs xylem zone Wutuiialsl Vsznouse vessel Wuwadguinroutn
nay yumivg Aiawuusesi waswuuseeiirlivey xylem fiber L{luwaagﬂmnaumanau v
xylem parenchyma \uiwadgusienas3 atfaiignu xylem ray \uwadgui1ens wiun Gosi
auniniivessn viswadnusdngumioy
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cork

brown substance

fiber

porous parenchyma
rosette aggregate crystal

parenchyma

phloem parenchyma

intercellular space
phloem parenchyma

vascular cambium

xylem parenchyma
xylem fiber

vessel
xylem ray

F 100 micron

transverse section




madanmenuiaiisnaeldndesgansad
vessel iuwadusnem fivualng mivaednnsimiedss Gowaiuduve
mliuuusesi wazuuusesiniiveu xylem fiber iWuwad3uinewnd vuimdn wifawun xylem ray

Wuwadgusredivmden mitune awadwurdngumdey

medamusnRRIniuwaialisnmeldndosganssm
vessel 1uwadusnem dvunlng midudaedansiviedss Seeeiudure
lauuusesii warkuusauiiveu xylem fiber Wuwadsusnewnd suwmdn mlvn xylem ray
Li‘luwaégm'wﬁm?wu Gowhnuunmanetuy mawaa’wuuﬁngﬂmﬁuu xylem parenchyma (uiwad
UsAmdeY min

vessel

Il

',.\
|
Iiv

o8 xylem ray ——
b\
H 100 micron H 100 micron
radial longitudinal section tangential longitudinal section
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F—— 100 micron

1. cork and parenchyma 7. fibers
2. phloem parenchyma 8. pitted vessels
3. xylem parenchyma 9. bordered pitted vessels
4. parenchyma containing starch granules 10. brown substances
5. fibers associated with xylem ray 11. porous parenchyma

in tangential longitudinal section 12. calcium oxalate prisms
6. fiber associated with xylem ray 13. rosette aggregate crystals

in radial longitudinal section
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Phyllanthus debilis Klein ex Willd.

PHYLLANTHACEAE

anldly
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dyuitld duniiony

Uszlowinaen wAvisld 199udu daun dusegun wideu uidvins®
2eAUsEnauMaLAiLl phyllanthin, hypophyllanthin, g-sitosterol*
NSNAFIUONS aumsonau® Jastuarunduiwludy®

WudwumiieAuvasiis gnviududune villiuds dimrasuden lulinvansas Tuil
anwunsauwis uanvindte luiianysaiguiunuguli veuludeu vasluGen duidudduiivun
1an dinavuiaidn diena dnduday

1 1 wuRwns

ondnunimondaonoooniovnapdusing e



) : -
AnNUENINIANIATaNATaEN A lu

manuirluneldndasganssmi
upper epidermis {hugadeimin Wuadu wurnlusuy anomocytic wasuy paracytic

anomocytic stoma

paracytic stoma

F—— 100 micron

lower epidermis (Huwadramdn Wuadu wuanluiuy anomocytic kaguy paracytic
Sewmuiuy

anomocytic stoma

paracytic stoma

F——— 100 micron
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upper epidermis \ulwaduiavuy Aandaudiu@afiu palisade 1uigad
UM Goswaduuonivammunsaniuiuisludwu vwadiindngunvau spongy {uisad
uifaune aguinnitituusiuly msGeshuadituuuuma wuwaawamuuumamuwsnag‘lwu
'u lower eplderrms Wuwaduivun Anedeussfidu vinadunanluny collenchyma uwad
M agmmum'lumuuuuaxm’lumuma wukdngunuau asananvendunarsluitu vascular
tissue Ysznausiy dauuuidu xylem unsnagiy fier dauaratiu phloem wadvioviiuwuuinie:
UALWUUTBE

f———— 100 micron

1. upper epidermis 5. spongy cell

2. palisade 6. collenchyma
3. rosette aggregate crystal 7. lower epidermis
4. vascular bundle
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F—— 50 micron

upper epidermis and stomata
fibrosclereids of the petiol
rosette ageregate crystals
palisade cells and spiral vessel
fibers

spiral vessels

10.
11.

pitted vessels

pollen grains

epidermis of the seed

fibrosclereids of the seed

endosperm containing microcrystals and
starch granules

w
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6. Chandrashekar GP, Chandrashekar KS. Hepatoprotective activity of Phyllanthus debilis ethyl
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Clerodendrum indicum (L.) Kuntze

LAMIACEAE

wasndes Bivihg1s asensessdl Ydwelabiiee

WHuliviavwadn drdudansshisanisiuae viouvasiadududmdos
Tu g7 sennsetuvioeanseude 3-8 lu sennasadidulusuien
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5 ndu Taundudeudatuiunasne wnasag 4 9u wuuassdenbiviny
Auginase inasnedle Silvagmiionndu melull 4 es AMunasen
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Uselomimee duiave nounuld undoulu uinseed uiviale uiondou Aufiwil®®
2eAUsEnauMAll  pectolinarigenin, hispidulin®, cleroindicins A-F™®, phenolics, flavonoids,
terpenes, steroids"”
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magnvanaeldndasganssa
cork HumadgUamanyRue wifsiinma Gowhdeutuusuiov 4-8 $u parenchyma
\Duwadetim gusedautng iivaretu meluussydinutls phloem Wuwaduiiauns vuindn
sUinAeuthenauvFedumdon Gowhvanetudusuiou xylem parenchyma {uiwadsiamn
sUsnAsunauazvasiaduiunmuwuainl moluussquiauts fiber Wuwadvwadn el unsn
gl vessel iWuwadgusissutninan nszaweginilunmuuaindl metaxylem Wuwadgusn
Aawutianay edn wlu) agUINAINANYBIIIN

cork
parenchyma

phloem

xylem parenchyma

fiber

vessel

metaxylem

H 100 micron

transverse section
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xylem parenchyma \Juwadgusdmdouiiudt Sesiduuuisrmaisun vessel

JUT98m vwalvg wdwvusesiuazuuuseaiiiiveu fiber sUs1vem Gosnmuunindl
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manaaeaInAvuIiAliTnmelindasganssa
xylem parenchyma (Juwadgusndeutisnas agiliundgy Gesinduuuiun vessel

JUIem vwnlng mlswuusesriuazuuusestitiivey fiber 3Usaem Gossnuem

e x
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% xylem parenchyl na

1
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vessel
fiber
'\.‘! E
| Y
100 micron H 100 micron
tangential longitudinal section

radial longitudinal section
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F— 100 micron

. cork in surface view

. cork in sectional view

. parenchyma containing starch granules

. fibers, vessel and medullary ray in radial longitudinal view

. fibers, vessel and medullary ray in tangential longitudinal view

xylem parenchyma containing starch granules
fibers

. pitted and bordered pitted vessels
. starch granules

E
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Annona squamosa L.

ANNONACEAE

UYUBWY NEUA UBsuvY winWey ama
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aglumuddiunasis lulindugu Tu W Gosadulusunssuuidien lugy
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testa layer Usznausie epidermis Wuwaduionn sudmaon dhna Gowhtuie:
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Fuuanidu stone cells Sy fusiform sclereids Mhifianfiuuazay parenchyma Fuvoniiu
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endosperm Lﬁuwaaa~aua1mssdwa‘wmauu Lsmmumuuwaww VIwadanu oil globule
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F——— 100 micron

1. epidermis in surface view 7. calcium oxalate prisms

2. thick-walled parenchyma 8. thick-walled parenchyma, vessels and
3. stone cells collapsed parenchyma

4. fusiform sclereids 9. epidermis, subepidermis with calcium
5. endosperm containing oil globules oxalate prisms, and stone cells in

6. fusiform sclereids and stone cells sectional view
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cork agtuuangn \uwadsUamdsuiui Gosoutuduunmarsdy wivgadwun
dhaa ifantudntesvlolifiay parenchyma Wuwaduiiaune guéwﬂ'au'ﬁntﬂumﬁaw"iagﬁ
mmaéwunﬁﬂu{lm‘%auﬁngumﬁuu phloem agilunay Ysznaudiy phloem parenchyma (uigad
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Wuwadgusreem egianiu vessel wiaunsnlu medullary ray Futhusadsuivaen Gosiadunguan
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parenchyma
starch granule
calcium oxalate prism

phloem

medullary ray

xylem fiber

medullary ray

vessel
xylem fiber
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wadniu gUsrouihadumienmiesyi phloem parenchyma uwadgunsinszuan phloem
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medullary ray Wuwadntiaun susadumdsnieguliinivey sgsumudunduvne
Ty xylem fiber uwadgusnteniagiaiu vessel wisunsnaglunds medullary ray vessels 1y
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cork

parenchyma

phloem fiber i &
phloem parenchyma——&

calcium oxalate prism

medullary ray

xylem parenchyma

xylem fiber ~———&
~—— bordered pitted vessel
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corks in surface view

corks in sectional view
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multicellular trichome
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oil cell
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upper epidermis {Uuiwad3Us198717% Gosiuaniien upper hypodermis uwadun
Ingj Goeduniiies wuwadiuuvsneg palisade uwadsUineen3 Gosdafuuaaiies spongy
Wuwadgusruiisunauvied Sesiavan 4 fivevinvszwinugadunn viswadussgangunmatuvendn
Q\Jtuﬁuu'ammﬁn vascular bundle Usenausag xylem waz phloem uwsnag’lu‘ﬁv'u spongy lower
hypodermis \uiwadwunlng Gusunider aginiuiialuats lower epidermis Wuiwadsusn
dwdoy Goshuoudegimiuinly
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F——— 100 micron
1. upper epidermis 7. spongy
2. oil cell 8. vascular bundle
3. upper hypodermis 9. lower hypodermis
4. palisade 10. lower epidermis
5. rosette aggregate crystal 11. stoma
6. calcium oxalate prism
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upper epidermis \uwadgUsisivisraudienas Sosuien nuruvatswaduuy
Uaesu upper hypodermis {uwaduusilvg susiafiounan witun palisade iuwadsusn
173 Guwhdaiuuniiien vascular tissue Usznaumy xylem uag phloem Geaipguinmasinany
spongy (Wuwadguinnfisunanvied Sesivan mmaa’ﬂwéngﬂqwmwumLﬁnw‘%aua‘ngumé‘w
20N lower hypodermis \uigadeunlvg) Gewhuanuien agiatuinluiuans assnarsvendy
nandluwy collenchyma Wuiwadgusapudnnay utvui lower epidermis Wuwadsusisivie
Aouthanay Gusduidier

2
3
q
5
6
7
8
9
10
11

F—1 100 micron

1. multicellular trichome 7. phloem

2. upper epidermis 8. spongy

3. upper hypodermis 9. lower hypodermis

4. palisade 10. collenchyma

5. calcium oxalate prism 11. lower epidermis

6. xylem
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epidermis {uwadgushsdindoy fawedeusefoiu fiaw vinsadussydiautmie
HANFUNMAIY nusuMaIBIwaduULYAIeaY hypodermis 1uigadjusersutinaunisveusuu
vwalvg wfavu Gesiunaiien parenchyma Wuwadguineraudiinas vumidan Soswaman
fifavinszniawadinn vingadusipdiaulmiendngunmaiu endodermis Wuwadgusteens
wliaun Geaiumifion vascular tissue Usenaudae xylem phloem uag fiber agsamiuiungy
uraznguiFuaiauduasseu endodermis pith parenchyma (uwadsusimarsmdsuiounau
welng vinwadussydlautvdendngunuary ftevinsewhawadnsyarevaly
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F—— 100 micron
1. multicellular trichome 7. fiber
2. epidermis 8. phloem
3. hypodermis 9. xylem
4. parenchyma 10. pith parenchyma containing starch granule
5. intercellular space and rosette aggregate crystal
6. endodermis
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. upper epidermis in surface view

. lower epidermis in surface view

. lamina in sectional view

. collenchyma

. parenchyma associated with pitted

vessels and fibers

. pitted, scalariform and spiral vessels

10.
11
. part of fiber

e

12

part of parenchyma containing
rosette ageregate crystal

rosette aggregate crystals

starch granules

calcium oxalate prisms
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vascular bundle
parenchyma
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wadgUinivianay endothecium iifnyurafwuaiuly tapetum Whugadniin susdmdey
parenchyma (Juiwadtiogsewing pollen sacs ¥ 4 Su waduifaun sUMmMBmAsY wadiiognss
nanveriivwadnnitwadiagiuuen vascular bundle Usenaudae xylem was phloem Wungu
BUATINIBULTEY

F—— 100 micron

. exothecium
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F—1 200 micron

. upper epidermis of petal underlying with spiral vessels in surface view
. lower epidermis of petal underlying with spiral vessels in surface view
. exothecium associated with endothecium in sectional view

. endothecium in surface view

. pollen grains

. part of unicellular trichomes
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Tamarindus indica L.
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parenchyma containing starch grains and oil droplets
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1. trichome-like parenchyma

2. parenchyma containing starch grains and oil droplets
3. idioblast with calcium oxalate prisms

4. calcium oxalate prisms

5. reticulate and spiral vessels

6. starch granules

7. pitted vessels

8. oil droplets

9. fibrousclereid with calcium oxalate prisms
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1. cork in surface view
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6. bordered pitted and reticulate vessels
7. fibers

8. starch granules

9. calcium oxalate prisms

10. brown substances
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1. unicellular trichome 7. xylem
2. upper epidermis 8. phloem
3. palisade 9. rosette aggregate crystal
4. calcium oxalate prism 10. collenchyma
5. spongy 11. lower epidermis
6. fiber
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1. fibers

2. calcium oxalate prisms

3. rosette aggregate crystals

4. stomata

5. upper epidermis in surface view

6. lower epidermis in surface view

7. xylem parenchyma, vessels and fibers
8. pitted, scalariform and spiral vessels
9. unicellular trichomes
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iidnvuzadvvadule tapetum Wuwadsusinau sl Gosia 23 #u parenchyma (Juwad
flagiszwing pollen sacs ¥ 4 Su wadguinanay ainne viawadussydlautwunadn wadfiey
asanannaziivuindnnieadiiogduuen vascular bundle Usznaudas xylem uay phloem
Wunguasanareduisey

1
2
3
4
5
1 100 micron N 6
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p———1 100 micron
1. exothecium 5. parenchyma
2. endothecium 6. vascular bundle
3. tapetum 7. yellowish green substance
4. pollen sac
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F————— 50 micron

1
2.
3
4
5
6
7

upper epidermis of petal in surface view

lower epidermis of petal in surface view

. exothecium in surface view

. exothecium associated with endothecium in sectional view
. pollen grains

. starch granules

. fragments of spiral and annular vessels
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Mimosa pudica L.

LEGUMINOSAE - MIMOSOIDEAE
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upper epidermis \uwadutavdn mingadvu wu paracytic stoma

paracytic stoma

F—— 50 micron

lower epidermis {uwaantiandn mingadnun wu paracytic stoma, unicelluiar
trichome u@e multicellular trichome

unicellular trichome

multicellular trichome

paracytic stoma

[—{ 50 micron
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upper epidermis (uwadnimun Soamduiier Auadousioiaiu wu stomata
palisade \uisadgunsanszuan Bosthiuies spongy Wiuwadaiiue figusnliwiueu Sosuuy
vl 4 lower epidermis \uwadtiimun Goshduiio Anedeuiefafiu wu stomata, unicellular
trichome waz multicellular trichome

upper epidermis
palisade

spongy
lower epidermis

multicellular trichome

F——— 50 micron c
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upper epidermis (Juwaanianun jUs19iuienautenay Foahduiien
fndeumefii palisade Wuwadsunsanssuan Sosatuiien vascular tissue Usznauin xylem
uag phloem Geshoguinumsanaandunadly spongy Wuwadsiegumdsn 1agadny
WangUwAEs lower epidermis iiuwadguindviarautninay Gowhiude Anadaudsiiu
multicellular trichome

upper epidermis

palisade
S xylem

e spongy
lower epidermis

calcium oxalate prism
multicellular trichome

f————— 50 micron
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epidermis agiunanan Wuwaduiamn iﬂwaauwsas By m’rnumm WU paracytic stoma,
glandular trichome wag multicellular trichome cork Wuaduivun sﬂamaﬁuﬂaumquuu Sy
wanetu parenchyma (Uuwadusung stlmnouwmumavu U nwaawumnsﬂmaun ﬁber Wuwad
HUIN amUunau 2-5 wad ﬁuammqnmwsuu"‘luwu phloem Wuwadni Gossvanotu xylem
nflumaauumm suUnauvie’ vessel Wukuuinds? Luus I wasuuusasiiivey vinuasInan
dwiu \luiwad parenchyma siaunfugnsuvieriamunudniiy mwaéwvu&mum']m‘%auéngﬂm?m

glandular trichome
epidermis

cork

cortical parenchyma
fiber

multicellular trochome

cortex { s

phloem

>xylem

pith parenchyma
starch granule
calcium oxalate prism

F— 100 micron
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100 micron

1. upper epidermis with stomata in 7. spiral, reticulate and bordered pitted
surface view vessels

2. epidermis with parenchyma 8. lower epidermis with stomata and cicatrix
of stem in sectional view 9. bordered pitted vessel

3. parenchyma containing calcium 10. porous parenchyma containing starch
oxalate prisms granules

4. epidermis of stem with stoma 11. starch granules
and cicatrix in surface view 12. calcium oxalate prisms

5. parenchyma of stem 13. glandular trichome

6. multicellular trichome 14. pieces of bristly hair of stem
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Wadnnmerneesnn svivaeluifiennngueaddiwin sclereid uax vascular tissue
- v v & & v v e e - v W v & v
Fesaduiuiiada parenchyma muwwanneiuiall Swouaehisduiunniostiuiueiguessn

madavenmeldndesganssad

cork \uwadsusedmdeniudh dhma Gushdoutudusuiev -7 %y parenchyma
Wuwadgusureudanay 3 wa’mf'u mu‘luussqwﬂuﬁa sclereid Wuwadmivmn gusnnay 3 Gee
mtﬂunauunmuunwa'musmmn vinwadiiningUivdsy vascular tissue ummﬂunaum'zmu
wuaiedl unaznquissaiviaiuduszesseusin Ussnaudae phloem Wuwadwilau ndnidnoy
sUiAeutenan vwmidn vessel \uwadgusnraudranan vualvy deuseusas fiber nifawin
parenchyma iugadnisun guiedeutien 3 tsmmmumuummu unsnBgsEwring vascular tissue
mu‘luwaaussqmmuﬂuﬂummumn sclereid figushandhuiy sclereid Toguuen Gusduwnseunn
uATINTLTEENIY vascular tissue ﬁuw\'znﬂunauuvmww’mzj wiaznauBuwaviaiulussey
ia\mn Usenausae phloem, vessel, fiber mﬂs‘nuavmmmmnmanun’u vascular tissue ﬁaq
wuan parenchyma (383581 LLIAL umﬂaqsvmu vascular tissue WuLRBINy parenchyma
waqvwan N151389A1901 sclereid, vascular tissue uay parenchyma sruraduiuduuovauti
duluwessin metaxylem WuwadguinAoutinay suwmdn sl sguinadunalsessn



cork

parenchyma
calcium oxalate prism
starch éranule
sclerei
phloem
vessel
fiber
parenchyma
sclereid
phloem
vessel
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1"’33_-_1-7 ~cecr] fiber

F 1 mm : i g / = parenchyma

1. cork

2. sclereid metaxylem

3. parenchyma .
4. vascular tissue F 100 micron

transverse section
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parenchyma (uiwadguinsdimdeniiuin Gostaduwnsmmummanedu fiber iy
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parenchyma uwadguirerioutnenay agiundulvg fiber uiwaduiimn gusn
81 Guaiinuen vessel iuwadsusnem sunlug dulvairiadusuusesih wwusesilvay
Hidwaudniiey

parenchyma
fiber
vessel
F 100 micron 100 micron
radial longitudinal section tangential longitudinal section
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H 100 micron

1. cork in surface view

2. cork in sectional view

3. parenchyma, some containing starch
granules

4. part of a pitted and bordered pitted
vessels
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fibrosclereids

. part of a fibers
. calcium oxalate prisms

sclereids, some containing calcium
oxalate prisms
simple and compound starch granules
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Phyllanthus amarus Schumach. & Thonn.

PHYLLANTHACEAE
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upper epidermis Wuwadmimeniduaiu wutnluwuy anomocytic Wa¥ WUU paracytic

anomocytic stoma

paracytic stoma

F——— 100 micron

lower epidermis \Wuwaduiimdniiuadu wunluwuu anomocytic uae wWuu paracytic
BeaivuIuuy

paracytic stoma

anomocytic stoma

F—— 100 micron

=6



madnvasulukazidunarslumeldndosganssmi
upper epidermis ihuwadutiann fiadoudeffiu palisade Wuwadsusiem Gowh
Wuwandirmsuunmaniusuinluduuy mawaéﬁuﬁngﬂmﬁun spongy (uwadrmitun st
iduuiuly msdssihvensadifusuumany q wuwadvisdhuvuindsuwsnegludodotuil lower
epidermis Wuiwaduiann fuadoudisfiu vinudunatdluny collenchyma Wusaduiomn oy
Andufirluduuuuasialusua wusdngunmany assnansvesdunansbuii vascular tissue Usgnay
#e duuutiu xylem unsnagiu fiber duaraiiu phloem wadvisihdunuuindeuasuuysesh

1
2
3
q
5
6
2
7
8
F—————— 100 micron

1. upper epidermis 5. vascular bundle

2. collenchyma 6. spongy cell

3. palisade cell 7. rosette ageregate crystal

4. calcium oxalate prism 8. lower epidermis
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F—— 50 micron

. upper epidermis and stomata
. fibrosclereids of the petiole

. calcium oxalate prisms

. rosette aggregate crystals

. palisade cells and spiral vessel
. fibers

7. spiral vessels

8. pitted vessels

9. pollen grains

10. fibrosclereids of the seed

11. endosperm containing microcrystals
and starch granules

12. epidermis of the seed
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Acorus calamus L.

ACORACEAE
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epidermis \uwaduiiu jUinAsut1enay collenchyma ihuiwadgusnsrsutnanay
23 u cortical parenchyma (Huiadriiaus JuinAautnan meluussydautsinnunn v
wadnuioudna fderinsewirgaduuelng yhlidiunsSesvenvaddesatudumne oil
cell Wuwadguinenay meluussgueminiuswounn fiber Wuwadutonn gusanay ogdungy
aousauUMe calcium oxalate prism sheath vascular bundle Usgnausms phloem wag xylem dou
58UMY calcium oxalate prism sheath endodermis ihuwadriauns juiAoutanay Sealuisey
vascular tissue BoshBafudinesou vessel uwuuiumazuuaietutule stele parenchyma
Wuiwadaiaun uiereutisnay Bosiauuunan:  lutuiiny vascular bundle Tnglawizyitniiin
iU endodermis nausiavisdudss svFusidaiutnsey

epidermis
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cortical parenchyma
vascular bundle

oil cell

intercellular space
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endodermis
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vascular bundle

vascular bundle stele parenchyma

F— 100 micron

transverse section
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'—| 100 micron

1. chain of parenchyma containing 6. collenchyma

starch granules 7. reticulate and scalariform vessels
2. starch granules 8. fibers
3. epidermis 9. oil cell
4. brown substances 10. fibers associated with calcium
5. calcium oxalate prisms oxalate prisms sheath
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Acorus gramineus Sol.

ACORACEAE
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phloem wag xylem danseusme calcium oxalate prism sheath endodermis Wuiwadsiiaun jUidey
Hhanau Gusinesou vascular tissue Bosintuiasey vessel fuwuuiumasuuuaiotutile
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parenchyma containing starch granules

100 micron

starch granules
epidermis and collenchymas
brown substances
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Phyllanthus urinaria L.

PHYLLANTHACEAE
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upper epidermis [Huwadnismdniduadu wuunluwuy paracytic

paracytic stoma
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F——— 100 micron

lower epidermis Wuwadrimdniduadiu wulnluluy paracytic yuwivan

paracytic stoma

F——— 100 micron
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F——— 100 micron
1. upper epidermis 5. spongy cell
2. palisade cell 6. collenchyma
3. rosette aggregate crystal 7. lower epidermis

4. vascular bundle
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F——— 50 micron

1. upper epidermis and stomata

2. fibrosclereids of the petiole

3. rosette aggregate crystals

4. palisade cells and spiral vessel
5. fibers

6. spiral vessels

7. pollen grains

8. epidermis in surface view of the seed

9. fibrosclereids of the seed

10. endosperm containing microcrystals
and starch granules

11. multicellular trichomes of the leaf margin
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