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Preface

Diabetics is one of the chronic diseases of metabolism that account for
approximately 2.8% of the world’s demography. It is up surging across every
continent in the world. Treatment to prevent this disease is an important
challenge for researchers. Conventional drugs for the treatment of this disease
improve insulin sensitivity. Increased insulin production results in a decrease
blood glucose level. However, they have additional side effects and do not
always provide satisfactory results. The WHO estimates that approximately
80% of the world’s population rely on traditional medicine for primary health
care and many plants have ethnomedical claims of usefulness in the treatment
of diabetes and other chronic diseases worldwide, and have been employed
empirically in antidiabetic, antihyperlipidemic, antihypertensive, ant
inflammatory, and antiparasitic remedies. Plants are a key source for potential
lead candidates’ discovery, which can play an essential role in drug discovery
and drug development projects. Plants are an alternative source to overcome
this problem, as they contain various phytocompounds that show protective
effects against diabetics.

This book provides systematic information about different plants and their
active compounds, as well as their mode of action in the prevention and
treatment of diabetes.

Chapters 1 and 2 discuss the antidiabetic plant-derived compounds of
Indian origin. It reported that approximately 288 plant species recognised for
their hypoglycaemic effects. As per their botanical name, family, and type of
active substances, the plants are described in the chapter.

Chapter 3 discusses the antidiabetic plants from African region. It
reported that the plants most researched are those in the Asteraceae and
Lamiaceae families, and West Africa has a greatest number of these species
that act as antidiabetic agents.

Chapters 4 and 5 discuss plant-based compounds for diabetic management
and reported studies of different compounds that were isolated from a wide
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range of plants which exhibit oa-amylase and a-glucosidase inhibitory
activities.

Chapters 6-10 discuss the role of Aloe Vera, Momordica charantia,
Zanthoxylum armatum, Ocimum sanctum, and Azadirachta indica in diabetes
management. The potential benefits of all plants have been reported.

Chapters 11 and 12 discuss the conservation strategies for antidiabetic
plants. There are several challenges to the conservation of antidiabetic plants,
including threats from habitat degradation, overexploitation, and climate
change. The potential of using legal and policy instruments to protect these
plants and the need for more research and data collection to understand their
ecology and use. It proposes some recommendations for improving
conservation strategies for antidiabetic plants. In general, these chapters
provide a comprehensive overview of the conservation strategies for
antidiabetic plants and identify gaps in current efforts.
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Abstract

India is known as the world’s largest botanical garden because it
produces the most therapeutic herbs. With the expansion of traditional
medicine over the past few decades, green, biofriendly, affordable, and
generally safe plant-based medications have transitioned from the
peripheral to the main drug development. The most informative survey
of the literature on antidiabetic herbal remedies comes from information
from the collective literature on more than 288 plant species recognised
for their hypoglycemic effects. In this plant chapter, antidiabetic plants
of Indian origin have been discussed.
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Introduction

Traditional remedies have been used for a long time and play an essential role
in alternative therapies. Traditional medicines have less adverse effects than
modern remedies. Around 75-80% of the world’s population still relies on
traditional remedies. Various medicinal plants are beneficial in the treatment
of diabetes around the world and have been used experimentally as
antidiabetic and antihyperlipidemic treatments. However, research on novel
anti-diabetic drugs derived from natural plants remains appealing, including
phytoconstituents with alternative and safe effects in the treatment of diabetes
mellitus (Tran et al., 2020).

In ancient times, Vyas and Purohit estimated that around 70,000 plant
species have been used as herbal medicine throughout history. Ayurveda
originated in India and is the oldest (almost 5000 years old), serving as an
alternative to the medical system. Furthermore, Susruta Samhita and Charaka
Samhita contain enormous information about traditional medicine (Jain et al.,
2019). For 1000 years, the traditional Indian health system has used a variety
of therapeutic plants in herbal remedies. Traditional remedies are heavily on
medicinal plants, minerals, and organic compounds. Most Indian traditional
medicine practitioners create and administer their formulations. The WHO
lists 21,000 plants that are used for medical reasons across the world. There
are 2500 different species in India, among which 150 are used economically.
India is the world’s largest producer of medicinal plants known as the
botanical garden. Ethnobotanical data indicate that 800 plants have
antidiabetic properties (Kayarohanam, 2015).

Although synthetic antidiabetic drugs used with insulin are the primary
method of regulating diabetes, they do not completely reverse the course of its
problems and aggravate it by exhibiting significant adverse effects (Alam et
al., 2022). This is the driving factor behind the search for alternative sources
of antidiabetic drugs. Despite the substantial improvement in the treatment of
diabetes with oral hypoglycemic medications over the past three decades, the
result of treatment does not completely cure the patient (Patil et al., 2011).
Numerous drawbacks to existing medications are found, such as toxicity, drug
resistance (reduced effectiveness), and other side effects.

Due to the numerous restrictions associated with the use of existing
synthetic antidiabetic medications, the search for additional antidiabetic
therapies from natural sources is reported. Presently, focussing on all the
obstacles, the main alternative found that the shift from synthetic to herbal
treatment, which can best be described as “return to nature” is the call of the
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day (Kumar et al., 2019). In this chapter, a detailed description of Indian
medicinal plant species with their phytocompounds is reported for their
antidiabetic effects.

Diabetes and Therapeutic Strategies

Diabetes mellitus is an anomalous endocrine disease characterized by
abnormal carbohydrate, lipid, and proteins. These abnormalities lead to
abnormal insulin production, secretion, and action (Kayarohanam, 2015).
Globally, around 422 million people are affected by diabetes. Its prevalence
has increased from 6.4% to 9.3% in 2019 (Saeedi et al., 2019). The frequency
is expected to increase to 10.2% by 2030 and 10.9% by 2045. Diabetes is
expected to be the seventh leading cause of death by 2030, according to the
World Health Organisation. Type 1 and Type |l are the two main types of
diabetes disease. Type 1 diabetes is caused by a near-total insulin deficiency
or lack of insulin. Type 2 diabetes is a diverse set of diseases defined by
varying degrees of insulin resistance, decreased insulin secretion, and
increased glucose production. Prediabetes and gestational diabetes are two
more types of diabetes. Gestational diabetes refers to glucose intolerance
during pregnancy. Most women regain normal glucose tolerance after giving
birth, but there is a significant risk of developing type 2 diabetes later in life.

Uncontrolled hyperglycemia and hyperlipidemia cause acute and long-
term problems in both type 1 and type 2 diabetes. (Subramoniam, 2016). Acute
complications of diabetics cause ketoacidosis and hyperglycemic
hyperosmolar state (HHS). Ketosis is caused by increased fatty acid release
from adipocytes, as well as a shift toward the production of ketone bodies in
the liver. In the liver, these fatty acids are normally metabolised to
triglycerides or VLDL. However, hyperglucagonemia affects liver
metabolism and favours the synthesis of ketone bodies. Diabetic ketoacidosis
is typically caused by both insulin deficiency and excess glucagon production.
It is also triggered by high levels of catecholamines, cortisol, and/or growth
hormone. People with type 2 diabetes with polyuria and weight loss are at risk
of HHS. Chronic diabetes complications are classified as vascular or
nonvascular. Microvascular problems include neuropathy, retinopathy, and
nephropathy, while macrovascular complications cause peripheral arterial
disease, coronary artery disease, and cerebrovascular disease (Subramoniam,
2016).



SplouoAe|H

Jongiyui asejAwre-o ‘SPI0J3)S ‘D-UIWRIA 9LaJeARIN 981} qeqoeg 0T
10949
21Wa2A|BodAy s11 01 parejal si
(1-d19) T-9pndad ax1j-uobeon|6
JO U0133198S pue uolssaidxe ay L aU0Jes\/-¢ ‘sauoresy 9830RI00Y Beyy 19ams snwejed sniody 6
sIsejsoawoy
T-apndad ay1j-uobeoan|f sapLreyodesA|jod
pue ‘uond.osae(at) asoan|b pue Sp10481S018Y
‘goue)sISal uljnsul ‘uonouny pue ‘sp1013)s031ay
1199 ©13q Ul Juswanodw) ‘suiuodes prouadiali apadeylueIeWY digymasioy s [1a0g | easnjougna sayuelAyoy ‘8
9s00n|6 poo|q sadnpay plouoAe|4 9La0eIRISY MOUIRA UOWWOD winijoya]1W | |1Yay ‘]
Aanoe asepisoon|b 3 apIsoJayInale
-0 Jpusagul fo uoniqryul Aq pue uiBuuAs se SNsS0J1Uas
uondiosqe apian|h passaiddng yons spunodwod d1jousyd aeadelely Buasuio uensqls xeuedoyjueay ‘9
SplouoAe|H ‘sausdia ]
‘a1e190R010N|4 ‘suluodes
9s00n|6 poojq paseatoul Jamo] ‘S|oM19AD ‘splofex|v aeaoelgoydng Jeajiaddo) uelpu| eOIpUI eYdATROY G
uonigyui asejAwe spioe
-0 Suikojdws axyeidn 8500N|9 a1jouayd pue splouoAe| aeadeqe rejnyd ©1SapoW eloedy v
uonae dnageIpNuY ulyoseoldy oeaoeqe nyosreD nyos1ed BIRIY €
sauadia]
‘a1e190R010N|4 ‘suluodes
[9A8] 8509Nn|6 winias Buisealdag ‘S|0M19AD ‘splofex|v aeadeqe Joogeg eoIgeJe BI0RIY 'z
SplouoAe|H ‘sauadia ]
‘a]e19080.10N|4 ‘sutuodes rad Alesoy
u1nsul Jo UoneINPOIA ‘S|0119AD ‘splojex|V aeaoeqe Jo ueaq Auinbap sniioresald sniqy T
AAnoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS

SaIIIAIIOR D11dgRIpIUR SH pue Jued [euldipaw uelpu| T a|qel




SPIOUOAR[} yiuesewy
Ananae o1wedA|BiadAynuy puUe pIoe. 21gJ0dSY aeadRyIUERIRWY peaH-1ueyds|3 10]0914} ShyjueIewy '€
Jonqiyui asepisoan|f-o auluLdId aeaoeukoody POOMasa3d 8MUAA sLejoyas eluols|y 4
asepisoan|f-n pue
asejAwe-n s1 1ey) ‘wsijoqelsw
a1eIpAy0QgIed Ul SaWAzus S1qgIyu] auauid-g JAyousz-0 aradelaqibuliz 196u1b rey ebueleb euid)y ‘T2
spunodwod
8s00n|B poojq ay3 aseasdsqg J1JeWo e pue splofey |y aeade|apoydsy BISA 30| ©J9A 30| 0¢
SELE]
3s09n|6 poojq Bunsey Jsmo] aeaoe|apoydsy aoje Janig X043} 30|y ‘6T
80ueJs|0} 8509Nn|H 8oueyUT SplouoAe|4 aeaoepl||Arewy bIITLD) WNAITeS wnijy 8T
urnsul
10 uononpoud sy arejnWNGS uIdifje pue unadiend aeadel|I uolup edad wniy ‘)T
SPIOUOAR[} ‘S|I0 [B1IUBSSD
8s00n|6 poojq Buisesrdsq ‘sauouinbelyjue ‘spiojex|y aeaoeqe anguo) s, UBWOA %998q03| elzziqy 9T
auljosfes
‘auioibuele ‘auisojngny wnibueje
21Wa9A|60dAH ‘aunioyue ‘aulbuely 9eaeUI0D) panes|-abes wnijoiAjes wnibuely ‘GT
spiouissen®)
pue ‘|0481S0MS ‘pIde dNue|l
|3n8] 8s0an|H poojq padnpal ‘syuauodwod d1jouayd aeadegnoJewlIs Uaneay Jo aai | BS[90Xa snyjue|ly VT
spilouadiay
‘piofexje pue sjousyd
S|199 | ‘suruuel ‘suipiueAsoyiueold
g woij uljnsul Jo uoIenul0d ‘SplouoAe| aeaoeqe anbusT BUBILIE B8z} €T
salelpAyoqted pue
swnb ‘suuuey ‘spiouadial
193] 8s0on|B jo11u0D ‘splojex|e ‘splouoAe| aeageIgny ’UIP|RH BI[0}IPJ0D BUIPY T
SIIBUBA
8s00n|6 poojq seanpay SpPIOUOAR|H aeadeplsld uJay Jreyusprein -snjjides wnueipy TT
Aoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS




8s092n|6 poo|q ul uonanpay SuluUe) pue SpIoUOAR|H aeaoeqe 9311 J00J S, [ouIe)) 116uluoy} eluIyneg ‘GE
UOI19. dIBWIW UINSUl SS8ssod spunodwod 21jousayd aeaoe|eseg | yoeulds uojAa) pay rIQNJ B||3Seg R
3soon|b
10 Jajsuel} Jo uoissaiddng ‘splouadiain | aeaoepIYIfI9] auld-obue\ | epnbueinoe eluoibulireg ‘ee
suluodes
pue ‘saljouayd ‘sapIsodA|b
8s090n|6 poo|q paseasdsg ‘SPIOUOAR]S ‘SPIoJeX | 9B30BYJURIY nuepeife siiuond euisjreg €
a1wadA|BodAy ‘Jonqiyul ulunpab pue
asejAwe-n pue asepisoan|H-n ‘unyoeJiieze ‘apijoquiIN EEERETTET] wasN BIIpUI BIYJRIIpRZY ‘I€
SapIs02A|6
Jougqiyul pue SpIae d1WeuuIdAX0IpAY snjjAydoaalay
asejAwre-0 ‘01wadA|6odAH ‘spiouonejjjAuaid 9B3JRIOIN nnipjoer sndJesouy ‘0€
9]03U12-8'T ‘BU01Y
eISIWAME ‘Q dusldewah POOMUWLIOM
3s09n|6 poojq aonpay ‘Joydwie ‘ausjjAydoAres-¢ 9L3JRIAISY ueAeewiH elojjined eISIWaUY ‘62
auibla
uo1318198s ulnsul Buisealou] Sse yans spiojeyjje auijofig 9B30B|NAJOAUOD 9S0JPOOAN BSoAaU elalABIY '8¢
eAyoelsAjod
19A8] 8s09n|6 Jamo] piojexje pue auadia ] aeadeldIN aai] leaynd sixiwreueydy ‘)2
Aoeolyys Buriamo] 8soanjo Joojeur] aeaoeIgny wepey| | equeped snjeydasoyiuy ‘92
uononpoud ‘sjouaydAjod pue erejnolued
9s00n|6 oneday Bulseaidsq ‘spiouoAey} ‘spiouadiang araoRYIURIY pasmianlg siydeaboapuy ‘Gz
urwely} ‘jo1aydoaoy
-ewweh ‘jossydoaoy
-eydje ‘ulyiuexesz
|aA8] 8s09n|6 poojq Jamo] ‘ulgIn| ‘aualoed-elaq aeaoeIpJedRUY MaUSeD | 8]ewuapIdgo wnipieseuy Ve
AAnoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS

(panunuo)) ‘T 8j0eL




uoniqiyur swAzus

JouabnaosijAyiaw

asejAwe-n pue asepisoon|f-o -(3) ‘aualpad-n ‘auosese-0 9B30RIAIY wied eibeip snjoaJ8 snweped ‘8
JoJalsajoyd
pue asodn|6 poojq urejule| S3UaQ|1IS puUB SPIOUOAR| aeadeqe ead uoabig uefled snueled Iy
SELE|
9s09n|6 poo|q 40 UoNINPaY pIoe Jl0IpaueINg aeaoeqe 981] pJedoaT ©a.llg) eluldjesae) ‘oY
Sp10Ja1s ‘sapIs0dA|h ‘spioe
ouiwe ‘spunodwod a1jouayd
Jo)qiyul asejAwe-n ‘SpIOUOAR]}. ‘SpIOfeX|Y aeadeqe JOIN Aes9 | ej189npuog eluidjessed Rei%
SploJals
aso0on|b ‘spunodwod d1jousyd
poojq Ul suononpal JuedlIubls ‘SPIOUOAR]S ‘SPIOJeX|Y oeaoeqe 15910} 83U} JO awrelq BSOpUOJ) BAING R4
jodjeres
3s09n|6 Jo uondiosqe (1fowreuurdAxoyrewip
|eUnSajul pue uoidNpo.d -7 £)-0-9 aeaoelie|nydolos ey o eoNeISe elo|ppng ey
A9ed14J0 o1BgRIPNUY sjouaydAjod aeaoeoIsselg preisnw plal4 edel eoisselg v
suogJea0.pAy ‘sjousyd
uononpo.d ‘sapAyapje ‘sa|LlIu ‘sploe
8s02n|6 onreday Buisealdag 'SsaU033y| ‘sjoyo|e ‘s18lsg aeaoeIsseIg pJeISn|A Uelpu| eaoun( eaissesg T
sp1oe o1uadialLn
suonedljdwod 21]9A9e118] pue ‘sauadisiliy
2119RIP UO S198449 9A119910.1d ‘sauadialip ‘sauadialouo|n aeadelasing 9SULOUBUEIY URIpU| |  BIR|OI|0JI[RAO Blj|amsSog v
sauouinbesyiue pue suluuey
8s09n|6 [eurwopge saje|NPoN ‘SPIOUOAR]}. ‘SPIO[eX|Y aeadeulfe1dAN eABUIRUNG BSnYIp eiABYIa0g ‘6E
a1jousyd ‘spiojee
A1IA1e o13gRIpNUY ‘plouoAel ‘uluabidy 9eadeyIuRIY eljoyiuibnjjow sureyds|g ‘8¢
3s09n|6 poo|q Jamo] sauadiall L aeadepliagleg ypreynieq eIRISLIE SLIagJag ‘)€
‘wis1jogeIaw sajelpAyoqled eluobag
3s09n)6 Jo uonesaly pue splojex |V aeaoeluohag ueAejewH ise3 1ybangxo. eluobag ‘98
AAnoy | sandadoad [eaiwsydoifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS




aeaoeldy ©|0Y N10b BIIRISE B||81Ud) 9
o1WadA|BiadAynue‘aiwsdA|bodAy
‘uoniqiyui ssejAwe-o 9811 Yodey eJpuejuad eqra)d ‘€9
109143 J1Wa2A|60dAH 9ra0edIlIN poomdwind Aequiy eAyoelsAyoed e1dolds) 29
adesb xo4 elj0J11] BNRIARD ‘19
sjans| 8s0an|b poojq
paonpay ‘olgiyur IsejAwe 0 aeadeuAoody ueld plefanelb SnasoJ snylueleyred ‘09
[enualod onageipnuy aeadeqe 9a1] Jamoys Muid sipueab eisse)d ‘65
991] ea]
aeadeluidjesae) aINJe\ 10 DleUeAY ele|noune eissed ‘85
Jonquyui asejAwe-n aeadeqed | 9aJL Jamoys usp|oD e[nISl eIse)d ‘15
|an8] 8s09N|6 s310159Y 9ea0rIN0YR|q ureg BJUBINISA BlILaSE) ‘95
o1WadA|BIsdAynuy araoruAo0dy Inssng BlR|[9qWN BWN|jRIRD ‘GG
‘asepisoan|b -eydje pue asejAwe
-eydje 1surefe Auanoe Aionqiyug spiouadiail aeadeuAoody ey SUspuaISpe ewn|jeIR) ¥S
[ENETRET) pIo® Jl0UBIAPEXAY
Apueaiiubis sjans| 8soan|9 pue 3UBS0JRUOU ‘aUBRS020(] aeaoeledde) ysng Jade) auidjy esoulds suedde) '€G
SpIOUOARY
sbnip ‘sa1jousyd ‘suiuuey
21WadA|60dAy JeuonusAuc) ‘sap1S0dA|0 ‘splojex|y aeadeledde) ysnq Jades pjim eueldss suedde) e
19n8] 8s0an|b
poo|q JO UOIIeAS|a 31ndk paugiyul |0Ja1s0}Is-¢ aeaoeledde) eley enp1oap siredde) ‘15
o1WadA|BIadAynuy sulyase) araoeal | ©a)] Usalh SISUBUIS eljjawe) 05
uoIeIN2J120401W
Buinoidwi pue ‘uijnsul aseaoul ausedod-n pue
‘wsijogelsw d1waraA|h arejnbioy auoJaw.n}-Je ‘ausuljas-g apadeIWe] 901 Ailsghineag eaJogJe edieal|ed 6%
Auadoud onsgelp nuy 98308231y sinus) snwefe) ‘6Y
AIAnoy | senuadoud eaiwsydolAyd Ajiwey awreu uowwoD sa19ads jue|d ‘ON IS

(panunuo)) ‘T 8j0eL




AlAnoE d18geIpRUY 9e328)1gINdNY ©I1]0}IpJ02 BIUI920D) ‘6L
lonqiyut
asejAwle-n ‘aseplsoon|fb-n aeaoeqe rad Ajsanng BaYRUId] BLIOU|D '8/
sipiwojyd
awAzua 21wWadA|b Jo sionqiyu| apaoeIwe] 1y wnapuapoUs|d ‘1)
winyeunuJojul
Jefins poojg sjou0) aeadeIwe Jamoq A10)6 |1y WiNJpuspoIald 9/
WINUBI}00403]02
WNJpuspoIald
Jamoq 1o wnsojnpue|b
awAzua 21WadA|6 Jo siongiyul araoeIWe] Alojb uelpuj 1se3 wnapuapous|)d 'G)
aeadrINy abuelo 19ams SIsuauIs SN R
9e3281194N2NY 2ea2e)IgINdND a|dde Janiq S1YIuA20]02 SN|INID €l
Jongiyui asejAwe-n aeadelneT] uowreuur) WINJaA Wnwoweuur) ‘L
Ted [
Jo Jes] Aeg ueipu|
10843 21WadA|BodAH aeadelneT] 10 eISSED URIPU| elewe) wnwowreuul) ‘1.
wniaiaulssasdul
Jebns pooj|g sj0u0) aeadelneT] wnwouwreuur) ‘0L
eoluodel
wnwowreuul) pue
9s00n|6 poo|q pasesidsq aeadelneT] uowreuurd asaueder RISSERI WNWoweuul) ‘69
wnueljIALIog
J118geIpnuy aeaoeheredsy 1]Snw pajes wmAydoaoyd ‘89
UOI32199S UI|NSUI pasealou] 9e30RIAISY saplouolydi snuaperiyd /9
anoibueiA
3s09n|6 poo|q sjou0D aeadeloydoziyy pauinds panes|-le|4 eJIpURIAP sdoria) ‘99
uthey wnanuiwayue
21Wa2A160dAH 9eadeJaISY | JO UIWIND J13NIgMIRIq wnusyrenuad 'G9
AIAnoy | senuadoud eaiwsydolAyd Ajiwey awreu uowwoD so19ads jue|d ‘ON IS




eqojouobeial

aeadeqe ueaq Ja1sn|o sisdowrefd ‘16
eqojouobhestal
aeaoeqe ueaq Jaisn|o sisdoweAD ‘96
9L328|NAJOAUOD Jlappop Juels Bxa|jal eInasny ‘G6
awAzus asejAwe-n B211S8WOP BWNIIND
pue asepisodn|B-n Jo uoniqryuy splouiwnaInND aeade.saqibulz ouBwWINL pue ebuo| ewnaIn) ‘v6
aeade.saqibulz JuBWINY ‘6
1ISNIA oelg
9ea0epIX0dAH 10 sselb-ake uapjob saplo1yaJo obInaIny 26
aeaoeldy urwng a01ds wnuiwA2 wnuiwn) ‘16
Jefins poo|g sjouod 9e3281194NINY uoBWSNIA SNso||ed siwnang ‘06
|on8] 8s09Nn|6 JaMmo] SNURIYIZOY U0I04D ‘68
aWAzua 21Wa2A|6 Jo sionqIyu| 9180L]S0) Beyy [ends snyoid sn1sod ‘88
ANA1I9R 9X1] uIInsu| 9L30BIS0D jueyd unnsul snaubi sn1so ‘18
elpueH nreg
aWAzua 91Ws2A|6 J0 sioNqIyul deadewWIadsIUBIN 10 o1IBWINY 8311 WiNJe1ISaua) WNIUIIS0D ‘98
|ebnb 1o
aWAzua 91Ws2A|6 J0 sioNqIyul deadelasing | san-wnijjapqg ueipu| 1yBim esoydiwwod 'G8
awAzua 21wadA|H Jo siouqiyu| aeaoeulbelog Spaamadly suaqwinaoad eluspjod ‘¥8
ewse|d ‘uluodes
10 19948 ulnsul ay3 Buirenusiod pue ‘uluue) ‘plouoAe|4 98308y INU020D ©J9}19NU S020D ‘€8
Jongiyui asejAwre-o deadewWIadSIUBIN Jadsalo woouq SnINs.IY SNjN220) 'z8
awAzua 21wadA|H Jo siouqiyu| pinob Anl ayy BIIPUI BIUIDJ0D ‘8
Jongqryui
ase|Awe-o ‘1031qryur asep1soon|h
-0 ‘01WadA|BiadAynuy aeaoRNgININY pinoS) An| sipueab elu1220D ‘08
AAnoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS

(panunuo)) ‘T 8j0eL



https://en.wikipedia.org/wiki/Fabaceae

aeaoelqloydng abpay |1w sso|ea] 'lj0j19nped BIgIOydNg ‘12T
9L30eLAN Jea|-Aeq ueipu| eyiuefjod elusbng ‘02T
J10)1qIyul asejAwe-n 9Ba0RLIAIN unwrer euejoquel elusbng ‘6TT
wno
aWAzua 21Wa2A|6 Jo siouqIyu| 9Ba0RLIAIN Pa1uads - uowa] rJopoLIo smdAjeang ‘8TT
awAzua 21wadA|h Jo siouqiyu| aeadeqe 9911 |RI0D URIpU| elabaLien euiyifig JTT
awAzua 21wadA|h Jo siouqiyu| aeadeqe 991 |RI0D URIpU| eaIpul BULIYIAIT 9TT
Jebns poo|g sjosuo) aeadRUERIIUSD peayaly A ueIipu| aJe||IXe ewalsodiug GTT
9eadRIgISY | yonyJey Jo eyousjaH suenjonyj eapAyug YIT
A11agasooh
aeaveyjue(lAyd uelpui Sleuldiyo ealjqu3 ‘€11
aeaoe|nWiLd Jaddad oe|q asjed sagu eljaquig 2TT
9eadRIAISY 100, S Jueydorg J13qeas sndojueyds|3 TIT
aeaoediedose|3 Speaq A11aganig snuyueb sndiesose|3 01T
J1oyiqiyui asepisoan|b-n 9L30eIBISY Astep asjeq eqe e1dijo3 ‘60T
aeaoRLAYY ula} peays|ppi4 wnua|nass wnizedig 80T
aWAzua 21Wa2A|6 Jo sionqiyu| ‘aeaoeUaqy ‘uowisiad uelpu| euLIBaiad souAdsolq 'J0T
awAzua 21wadA|H Jo siouqiyu| aeadeuaqy Auogp |apuewolio) uojAxouejaw soukdsoiq ‘90T
dWAzud 21Wa2A|6 Jo si0)qiyul 9830881025010 weA ssaulyd e}isoddo es103s01Q 'S0T
aWAzua 21WadA|6 Jo sionqIyu| aeadelus||ig a1ddy 1ueydas|3 ©ealpul eIud||Ia v0T
Jebns poo|g sjosuo) aeaoe0d ssesf eyey | ereuurdiq eAyoeisowsaq '€0T
aeadeqe 1uredjes | wnanabueb wnipowsaqg 20T
luoyiwrey
8e30e0d ooqureq s, uoyIRH snwefedoupusqg ‘10T
araoeladAD ‘sabpas sniAded snpunjo sniadAD ‘00T
J1ebns poojg sjos1uo) aeaoeiadAD abpasie|} yloows snyeBinae| sniadAD ‘66
abpasayids
Jebns poo|g sjou0) aeadeladAD peayalymMm eBulAy snuadhD ‘86
Aoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS



https://en.wikipedia.org/wiki/Cyperaceae
https://en.wikipedia.org/wiki/Cyperaceae
https://en.wikipedia.org/wiki/Cyperaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Dioscoreaceae
https://war.wikipedia.org/wiki/Ebenaceae
https://en.wikipedia.org/wiki/Athyriaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Elaeocarpaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Primulaceae
https://en.wikipedia.org/wiki/Phyllanthaceae
https://en.wikipedia.org/wiki/Asteraceae
https://en.wikipedia.org/wiki/Gentianaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Myrtaceae
https://en.wikipedia.org/wiki/Myrtaceae

UOI33193S UI|NSUI Ul 81enwns 9LadeAlRIN 1[eydpoJen ©J0SI S343101|19H R4
UOI33193S UI|NSUI Ul 81enwns aeaogeIgny a|dde ysng eleulId eIsulaH vl
seasoued ay) wouy
UO132493S UINSUI Ul UOIRINWNS sujuodes auadiaiii | aeadeukoody Jue|dmod uelfensny aNsan|As ewauwAD ol
Jefins poo|g sj0uo0D dLadeA[RIN eleqebeN BINSIIY BIMBID YT
Jefins poojg sjouoD 9eadeAlRIN esjeyd BOIIRISE BIM3ID ovT
Jefins poojg sjouoD aeadeIWe] poomydsag BalogJe euljawo ‘6ET
Jefins poo|g sjouo) aeaoeqe aouionbi| asauIyD sisuajen ezIyIkoA|9 ‘8eT
Jebns poo|g sjo1uo) aradeqe ao1ionbi riqe|b eziyukoh|9 "JET
Jebns poo|g s]013u0) aeaoeINy Aiaq Ui e|lAydeiuad siwsoak|9 ‘9T
Jebns poo|g s]013u0) )R] [Va] [o]o) AJ1] BSoL0|19 egJadns esoLIo|9 ‘GET
9L3JRI0IN By anym SUBJIA SnolH YET
9BaoRIOIN 9011 [edead esolb1jai snoi4 eeT
1o)qiyul asejAwre-n
pue asepisoan|b-o ‘o1wadA|BodAy
‘91wsaA|BiadAynuy 9B30RIOIN By Ja1sn|D BSoWades snal4 28T
9L3JRI0IN 9.3 By Jaisn|D erelawo|b snoi4 ‘TET
J1o11qIyul asepisoon|b-o 9B3JRIOIN 61y Burdooig BIUND SNJI4 ‘0T
9B30RION B1} uowwo) eoLed SNl ‘621
Jebns poo|g s]03u0) 9B3JRION ueAueg sisusjeybuaq snai4 ‘82T
Jebns poojg sjoauo) 9L3JRI0IN 9811 Jeg uelpu| ewissijdwe snoi4 )21
aeaoeldy BpI1190)eSY ©pI90)-esse e|niaH ‘9Z1
awWAzua 21wa2A|6 Jo si0nqiyu| aeadeINy a|dde-poom BIUOWI| BIUOJIBH 'GeT
awAzua 21wadA|H Jo siouqiyu| aeadelqloydng abunds ueipu| eue|nbi| eigioydng 74!
AAnae asepisoon|f-n ‘prouadiain] ‘jonalanb
‘|ans] 8s09n|6 poojq Ul 8sealdsq ‘uLoJanb ‘ungasenb aeadelgioydng P9 BUILISY eIy elgioydng ‘€Z1
o1Wa2A|BI18dAH aeadelqloydng paam ansned 1puownup eigioydng 2T
Aianoy | senuadoud eaiwaydolAyd Ajwre4 awreu uowwo) sa10ads jue|d ‘ON IS

(panunuo)) ‘T 8j0eL



https://en.wikipedia.org/wiki/Euphorbiaceae
http://en.wikipedia.org/wiki/Rutaceae
https://en.wikipedia.org/wiki/Moraceae
https://en.wikipedia.org/wiki/Moraceae
https://en.wikipedia.org/wiki/Moraceae
https://en.wikipedia.org/wiki/Moraceae
https://en.wikipedia.org/wiki/Moraceae
https://en.wikipedia.org/wiki/Moraceae
https://en.wikipedia.org/wiki/Moraceae
http://en.wikipedia.org/wiki/Colchicaceae
https://en.wikipedia.org/wiki/Rutaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Malvaceae
https://en.wikipedia.org/wiki/Apocynaceae
http://en.wikipedia.org/wiki/Malvaceae

21Wa9A|60dAH aeaoehuLIo 8911 yonswnig ©19}19]0 ©BULION ‘99T

suleydIOWOW

SUI9BIEININD ‘SUIIGINOND

SISaUIUAS ‘ulpJowow ‘uidIpJowow
uaboaA|6 pue uo1LII8S UINSU| ‘uLleyd ‘sunueseyd 9e3081194N2NY UoJaIN Janig elURIRYD BIIPIOWO ‘G9T
aeagelodes A1y ysiueds 16us|a sdosnwi ¥9T
awAzua 21wadA|h Jo siouqiyu| aeaoeluoubig 894 -109 uelpu| sisusoy eluoibul||in ‘€91
aWAzua 21wadA|6 Jo si0)qiyu| aeadeIgny eUANA eI0}4IXe| BUABIN 29T
aWAzua 91WadA|6 J0 sioNqIyul deadeIWe] JUIA UI0D SISUSAJR BUIUBIN ‘19T
aWAzua 91Ws2A|6 J0 sioNqIyul deadeIWe] WIwWasioH eIj0}1BUO] BLUBIN ‘09T

eueledselapel eueledselspew
9e32e1194N2ND e eULIOIBIN ‘65T
9eadeIPIN WiasN Jeqelelnl eIqNp eIIsN ‘8GT
o1Wa2A|60dAy ‘10944
olwapidipsadAynue ‘lonqiyul
asejAwe-n ‘a1ageIpnuy apaorIpIedeUy obuey eo1pul elsjibuey ‘ST
UOI33193S UI|NSUI Ul 81enwns 9e32e}194N2ND elagetebeyo ereuIyos eyn ‘9GT
01331995 UI|NSUI Ul 81e|nwns aeadeul] xel4 wnwnsiyeysn wnui ‘GGT
01331995 UI|NSUI Ul 81e|nwns deadelWe] 'WOS sa10leydad seana VST
Jefins poojg sjouo) aeadelWe] lequiny eJadse seana ‘€GT
UOI33193S UIINSUI Ul 81e|nwns 9e32e}194NINY pinob yseqejed e1191321s elieusbe ‘25T
01331995 UI|NSUI Ul 81e|nwns 9La0eIRISY 20NN sIj19e46 ronoeT “IST
01331995 UI|NSUI Ul 81e|nwns 9e30e0d sselBuofio) eOLIPUIAD BrRladw] ‘05T
awAzua 21wadA|b Jo siouqiyu| aeadeukoody Jadaalo xorlg SuadsaINy sndueaouy| ‘6¥T
awAzua 21Wa9A|H Jo siouqiyu| aeadelleydy elboowineyd | euenybim sndresouphH 8y T
eOLIRIUBSAPIIUR

awAzua 21WadA|b Jo sionqiyul aeadeuAd0dy efeiny eUBYJIR|OH YT
UOI33193S UIINSUI Ul 81e|nwns 9L3deAlRIN Japuns SaWo} vIaNLIBH ovT
UOI33199S UIINSUI Ul 81e|nwns aeadeuAoody e|uedesies uelpu| SNJIPUI SNWSapIWaH ‘SYT
Aoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS



https://en.wikipedia.org/wiki/Apocynaceae
http://en.wikipedia.org/wiki/Malvaceae
https://en.wikipedia.org/wiki/Apocynaceae
https://en.wikipedia.org/wiki/Apocynaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Linaceae
https://en.wikipedia.org/wiki/Cucurbitaceae
http://en.wikipedia.org/wiki/Anacardiaceae
https://en.wikipedia.org/wiki/Meliaceae
https://en.wikipedia.org/wiki/Rubiaceae

uajAydoAied
-d pue ‘jouabnajAyraw

21Wa2A|60dAH ‘louabna ‘prouadialii ] aradeIWe] 1s|nL wnjoues wnwioo ‘18T
o1WwadA|BiadAynue
‘O1WaaA|6odAy
‘10J1q1yul asepisoan|Bb-n aeaoeaeydwAN | Aj1| Jerem anjq ueipul ele||a1s eaeydwAn ‘08T
aeaoearydwAN sno| an|g Ileyanou eaeydwAN ‘6.1
aulwser
21Wa2A|60dAH 9Ba0L3|0 Buiwoo|g ybIN SIISIA1-J00Je SnuedAN ‘8.1
aeade|naunuey ulng ae|q eAIYeS e|jabIN 1T
eljojiuibequnid
9e3JeUR|0S 022eq0] XaW-X3] eueodIN ‘9.1
Jongqiyut
asejAwe-n ‘aseplsoan|B-n aeadrUOqWINBN SN1o| paloes B18J19NU OqUIN|aN 'GIT
o1wadA|BIadAynuy wnuaides esniy V.1
o1wadA|BIadAynuy EYEREN ] BURLER(Q UOWWOD wnuaides esniy elT
o1wadA|BiadAynue
‘s10848 o1WadA|6odAyY
“10)1qQIyuI Ase[AWE 0 aeadeINy 8al] Jea Aund 1161us0Y eARAINN 2L
snuejedselapew
apaoeINy siwnan)d 1161us0y eAeainiy ‘TLT
01331995 UI|NSUI Ul 81e|nwns aeade)qinony | upjdwind ead seipe|n euelRdSRISPRW BN ‘0.1
01331995 UI|NSUI Ul 81e|nwns aeadeqe EERENEYN suatinad eunaniy ‘69T
UOII3493$ UljnNsul Ul ae|nwing aeadeqe ueaq Auing eajuehib eunonpy ‘89T
uoniqryui asejAwe-o
pue asepisoan|f-o ‘o1wadA|BodAy
‘o18geIpIUE JO UonIqIyul 9L3JRIOIN Ausaginw a1ym eqe snIop )91
AAnoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS

(penunuo)) ‘T 9|qeL



https://en.wikipedia.org/wiki/Moraceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Fabaceae
https://en.wikipedia.org/wiki/Nelumbonaceae
https://en.wikipedia.org/wiki/Solanaceae
https://en.wikipedia.org/wiki/Ranunculaceae
https://en.wikipedia.org/wiki/Nymphaeaceae
https://en.wikipedia.org/wiki/Nymphaeaceae

awAzua 21wadA|6 Jo siouqiyu| YRR ET\V wiyed alep eJajl1f10ep X1usoyd ‘102
aesoulwnba ueaq pIIM sieb|nA snjoaseyd ‘002
wnioydnigead
aeaoeldy nH ueid wnuepadnad ‘66T
euRILIBWE BasIad ‘86T
aeadeineT] OpeIoAY euRILIBWE BasIad ‘6T
Jefins poo|g sj0uo0) aeadeukoody BUIA-SI|[24 L elWaep eue|nbiad ‘96T
aeadeulbequin|d 1ompes] UojAaD eoIUR|AZ BIUOARY ‘G6T
9B30RI0[JI1SSed a|dde |jag BpIIU BIOJIISSEd V6T
9e32e0d 19]]1W 0pO3 | WN¥e|NdIgolas wnpedsed ‘€61
o1WadA|BIedAynuy aradeURpURd auld-malos Jueibelq SIIe[naIose) snuepued 26T
s19]s onpeasoued wouy
1199-g3unerousgai/sunssiord
pUE ‘UOITRIIUSIUOD ‘sare|Aales
3s09n|6 poojq Buisealosp 1 A ‘Suexeu
‘axe1dn asoan|b Buinoiduil ‘suluodes ‘sap1sodA|6
‘aoue)sISal uljnsul Buinoidwg auadial-sapisoussulo) araoel|ely Buasulb uesloy Buasulb xeued ‘16T
aeaoeIgny 113ypues Suapueds elispaed ‘06T
awAzua 21wadA|H Jo siouqiyu| aeadepIexQ 18110S POOAA nyLb sifexo ‘68T
awAzua 21wadA|H Jo siouqiyu| aeadepIexQ Jo410spoom Buidaao ©]R|NJIUIO0T SI[eXO ‘88T
Jamoly
aeadeluoublg 19dwiniy uelpu| wNaIpUI WNJAX040 )81
gesdeIWe ouebal0 alebnA wnueblio ‘08T
9e32eI1UN Bayy PIIM elj0j14631U1 BPIU03IO ‘G8T
J1efins poo|g sjouo) 9ea0e10R) Jead Apjord ®IIPUI-SNoI} enundo v8T
aeadeIpIedRUY eleW 1po0 J31pOM BUIPO ‘€81
o1wadA|BiadAynue
‘01waaA|6odAy
‘JoNgiyul asejAwre-o aeadeIWe] liseq Ajoy WINJoJINUa) WNWIDO 281
Aoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS



https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Urticaceae
https://en.wikipedia.org/wiki/Oxalidaceae
https://en.wikipedia.org/wiki/Oxalidaceae
https://en.wikipedia.org/wiki/Rubiaceae
https://en.wikipedia.org/wiki/Araliaceae
https://www.google.com/search?sxsrf=AJOqlzXRhDApQAH1r2hzEC2ogd4Ow1jdiQ:1676985401367&q=Pandanaceae&stick=H4sIAAAAAAAAAONgVuLUz9U3SErLMSp8xGjCLfDyxz1hKe1Ja05eY1Tl4grOyC93zSvJLKkUEudig7J4pbi5ELp4FrFyByTmpSTmJSanJqYCAF8L-9FSAAAA&sa=X&ved=2ahUKEwiK-5C52ab9AhWo8jgGHbwrD_QQzIcDKAB6BAgdEAE

9830850y yoead raIstad snunid 222
21Wa9A|60dAH aeadeIwe] JB[|1Y PUIAA eljojbsiul euwsald ‘122
UOI33193S UIINSUI Ul 81e|nwns 9e3JeI8|NLIO0d aue|sind uowwo) ©30RI9|0 BIL|NUOY ‘022
2a1)
UOI33199S UI|NSUI Ul 81e|nwns aeaoeqe efuesey Jo Liedejeln ereuuld eiwebuod ‘612
paamiouy|
UOII3193$ uljnNsul Ul ale|nwing aeaoeuobA|od Jaddadysien JadidospAy wnuobAjod ‘8T¢
a18geIpnuY aeageUOUUY eYoyse as[e} ayl eljoji6uo] eiyieAjod AN
Jongqryui
asepIsoon|6-n pue asejAwe-n araoeuAoody 1uedibuel rIQNJ BLIBWN|d ‘912
aeageulbequin|d 1ompes| uojAad eolUe|Aaz obequin|d ‘612
aeadeulbelueld wniAsd ejeno obeiue|d Ran4
aeadeulbe1oAN 981 9onye sipuesb eiuosid €12
o1WadA|BIedAynuy wnBuoj Jadid 212
aeaoeladid Jaddad Buo ueipu) wnbBuoj Jadid ‘112
aeaoeldy junes | sisusirednan ejjauidwid 012
aeadeuAoody euIweNY epniu ewifelold ‘602
9radeUR|0S Aliagesoob ade) eueliAnad sijesAyd ‘802
Jebns poo|g s]013u0) aeadeur|0s A11ayD Jappelg BWIUIW s1esAyd ‘102
Jebns poo|g s]03u0) aeadeue|os | Aulsyopunolb Jesjnd ele|nbue sijesAyd ‘902
J1efins poo|g sjouo0) nJu snyiue|jAud ‘502
J1efins poo|g sj0u0) aeadelgioydng puIm ay} Jo ajel 11U snyiue]jAud 02
Jebns poo|g s]013u0) aeadeyiue||Ayd A11agasooh ueipu) eII|qus snyiuejAyd ‘€02
Jongqryut
asejAwre-0 ‘01wWadA|60dAy
*1031q1yu1 asepisoan|f-o aeadeue|jAyd pass aN AleD snrewe snyue(jAyd 202
AAnoy | sandadoad jeaiwsyd0ifyd Anwre4 aWweu uowwo) sa19ads jue|d ‘ON IS

(panunuo)) ‘T 8j0eL




