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FOREWORD

Medicinal plants are rapidly regaining the prominent position that they possessed in past
centuries in Western medicine and that they have always held in most of the world. Explo-
sive growth is occurring in the multibillion dollar business of medicinal plants, most evident
in the increasing array of herbal offerings and supplements found in health food stores and
supermarkets. The mass media too have become fascinated with the health-promoting and
curative powers of medicinal plants and regularly feature the virtues of the latest species to
catch the attention of the public. Those who grow, process, market, prescribe, or personally
use medicinal plants or their components have a vital need to obtain accurate, contemporary,
and correct information. Unfortunately, there are serious hazards and pitfalls associated
with medicinal plants that can only be avoided when authoritative information is available.

There is certainly no shortage of information—there are hundreds of books that deal with
the subject, and millions of presentations on the World Wide Web. However, most of the in-
formation provided in these sources is superficial, and an alarming amount is incorrect, mis-
leading, and harmful. A very large proportion of important information on medicinal plants
occurs in the foreign literature, unfamiliar to most people in the western world, or in the “gray
literature,” i.e., in obscure publications that are rarely retrievable using current bibliographic
tools. Accordingly, there are relatively few books that are genuinely authoritative and compre-
hensive, such as the present volume by Dr. Thomas Li. This is a veritable treasure chest of in-
formation critical to all professionals who deal in one way or another with medicinal plants.
Dr. Li, one of the world’s most knowledgeable and well-known researchers on medicinal
plants, has dedicated many years of effort to acquiring and condensing the information pre-
sented in this reference text. He is to be congratulated on this superb and invaluable synthesis.

ERNEST SMALL, PH.D.

Principal Research Scientist

Eastern Cereal and Oilseed Research Centre
Agriculture and Agri-Food Canada

Ottawa, Ontario, Canada

vii



PREFACE

The use of medicinal plants for health reasons started thousands of years ago and is still
part of medical practice in China, Egypt, India, and other developing countries. Over the
centuries, the use of medicinal herbs has become an important part of daily life in the west-
ern world despite significant progress in modern medical and pharmaceutical research.
Since World War II, the increasing availability of medicinal herbal products, a desire for
nutraceuticals or functional foods and alternative medicines, and concerns about the possi-
ble side effects of some synthetic drugs have revived the use of medicinal herbs. Recently,
there has been a tremendous surge of interest in medicinal plants or herbs, and their products
have become a multibillion dollar industry in both North America and Europe.

Research on medicinal and cosmetic uses of herbs is contributing to the growth of the
herbal industry. Increasing knowledge of metabolic processes and the effects of plants on
human physiology have enlarged the range of application of medicinal plants. Some lesser
known plants have been found to have significant medicinal value. According to the report
by the World Bank in 1997 (Technical Paper No. 355), it is apparent that the significance of
plant-based medicines has been increasing all over the world. Nearly 50 percent of medi-
cines on the market are made of natural basic materials. Interestingly, the market demand for
medicinal herbs is likely to remain high because many of the active ingredients in medicinal
plants cannot yet be prepared synthetically.

In developed countries, the huge demand for medicinal plants or herbs largely reflects the
growing interest in health enhancement, whereas in the developing world, because of the
limited availability and high cost of modern medicines and medical and pharmaceutical ser-
vices, medicinal plants or herbs continue to be psed in medical practice based on a strong
traditional belief in herbal medicine. One consequence of this high demand is the threatened
existence of some of these natural resources. Some herbs are now listed as endangered spe-
cies, and further harvesting is forbidden by law.

In many countries. medicinal plants or herbs are predominantly harvested from the wild
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in an unregulated manner. Yield and quality of herbs collected from the wild are unpredict-
able: both are significantly affected by the weather, pests. and other uncontrollable vari-
ables. Farming some of the popular herbs would help reduce problems of inconsistent sup-
ply and would thus regularize the trade. Furthermore, farmed products could be certified as
to source, identity, and quality. However, cultivation of medicinal plants is presently con-
strained by a lack of suitable technology, which leads to low yield and products of poor
quality. .

This book is designed to provide manufacturers, researchers, and producers with easy ac-
cess to information on medicinal herbs compiled from widely scattered sources in the litera-
ture. Each chapter presents data for more than 400 species in a table format arranged in al-
phabetical order by the scientific name followed by the common name. The individual
chapters present current information on major constituents and medicinal values; toxicity or
hazards; essential oils and their fractions; value-added products and their possible uses; cul-
tivation and harvesting; and infectious diseases and insects. In addition to an index, three ap-
pendices cross-reference major active ingredients and their sources; essential oils and their
derivations; and the common and scientific names of the medicinal plants cited in the tables.

The information in this book is primarily for reference and education. It is not intended to
be a substitute for the advice of a physician. The uses of medicinal plants described in this
book are not recommendations, and the author is not responsible for liability arising directly
or indirectly from the use of information in this book.



ACKNOWLEDGMENTS

The author thanks Peggy Watson, librarian, for her constant and tireless effort in the liter-
ature search. Appreciation is also extended to M. Walker and T. Foreman for their help. I
also thank my colleagues, Drs. Tom Beveridge, Benoit Girard, Dave Oomah, and Peter
Sholberg, for their valuable editing assistance.

xi



TABLE OF CONTENTS

Foreword vii
Preface ix

Acknowledgments Xi

Chapter 1. Major Constituents and Medicinal Values

of Medicinal Plants. . . . . . . . . .. ... .. ...
Chapter 2. Toxicity of MedicinalPlants . . . . .. ... ... .....

Chapter 3. Essential Oils and Fractions from Medicinal Plants . . .

Chapter 4. Value-Added Products and Possible Usage

Derived from MedicinalPlants . . . . . ... ... ... .......
Chapter 5. Cultivation and Harvesting. . . . . . . ... .......

Chapter 6. Major Diseases and Insects Found in Medicinal Plants . . .

Appendix 1: Major Constituents and Their Source 407
Appendix 2: Essential Oils and Their Source 431
Appendix 3: List of Common and Scientific Names 455

Index 475



CHAPTER 1

Major Constituents and Medicinal
Values of Medicinal Plants

Recent research on medicinal plants and herbs has generated a great deal of information
about the biologically active chemical components that are responsible for the claimed me-
dicinal effects. The level of active ingredients or chemical constituents has been used as a
standard or marker for the quality of raw plant materials and value-added products.

Medicinal substances found in plants are the products of natural metabolic processes.
However, each species has its own genetic structure that governs the presence of chemical
components or bioactive molecules. In addition, the effects of environment and differences
among varieties or cultivars within each species create variations in the quantity of com-
pounds present. Thus, each plant species or variety produces chemical compounds differ-
ently, and some plants produce medicinally useful compounds, others do not or do so in very
small quantities.

Until recently, almost all of the uses of medicinal plants for the treatment of human ail-
ments were based on hearsay, folklore, or tradition, without scientific proofs, a practice that
is potentially harmful and dangerous. The recent surge of interest in the use of medicinal
plants has generated a great deal of research on major constituents and their effects on hu-
man health. The results of clinical studies have proven some of the claims. However, more
research is needed to extend the search for potentially beneficial herbs from natural sources
and determine their use in modern medicine.

The information provided in this chapter should not be used for the diagnosis, treatment,
or prevention of diseases in humans or animals or replace the services of a physician. Itis not
intended to be used as a guide or a recommendation for medical treatment but, rather, as a
source of information about medicinal plants, their potential, and their possibilities.






‘syute[dwod [ep1oYLIOWY pue 13|n
[pdnID “‘ewapa Areuow|nd pue [B1qal1dd ‘suon
-safuod oneydwA| jean ‘s)0ajjd dAnEpNXD
-nue  pue  ‘ulquodypnue  ‘onaikdnue 1o,

or ot SOANBALISD
uLIBWNod ‘splouoAe(j ‘[otayduoey

‘unjaosanb ‘pioe oun ‘uruue)
‘utuodes ‘ursal ‘proe 1D ‘UIISAY

NUISaYD 9SI0}|

1 :~:EC~.,.EUC~\Q.:\ snnasay

"SUOIS[NAUOD pue ‘A|OLduB[aW ‘BIUWOSUT
oyoEpEaY JBD) ‘APaWwal dnewnayl se pasn)

o0 SP33s 3y ut spunoduiod
prouowaueojoid pue pioe
d1)IUOJEB-SURI) )001 Y] UL SUISIY

A113qaueq pay]
A113gaueq

AUYM

PIIM (NY) Dagna 'y
1 pqIp VAVIIY

uade eozojoirdnue

pue ‘93njIuLdA B SB pasn os|e ‘dlgawenue
pue ‘s19A3j ‘sjasdn aAnsadip ‘ondasnue
‘jedunjnue ‘jeuaioequuy ‘eaoseued e se pasn)

‘
o1 'os ‘01 o1 F0E[1ONW ‘Utuodes
‘ourwre[Ayiaw ‘proe onrujed
‘|oo[eul] ‘QUOIESE ‘pIOE JLIOJY

ng Suey) ys
ey
199MmS ‘snuwefe))

1 HMOULIDID]
‘JJOA\ SnuedLIdWY,
“IBA ] SHUUDIDD SNAOD}

"JOAQJ 2ONPaI pue

SR 1110 (V)

erozl oy Tt
-jozuaq ‘auijjadeu ‘aurjoau
‘aujiuosesauw ‘auniuodedAy ‘spiroe

*21UDTOUIDIEINUE ‘DALIEPAS JAIDU puUk LIBAH J19JJed ‘pIde dlUO[eW ‘QUIIU0DY POOYSYUOA 1 snjjadvu wniuoop
‘suonjeredaid yieq pue
‘suonof ‘sadnnod ur Ajjeuraxy siurejdwod ce1°021 " 6 ‘op “o¢ gS2URAIANN
Jeunsojutonsed pue ‘uoisuauadAy | ‘sjoloys ‘roydwed ‘[oyuaw ‘sauojoe|
*K101U3sAp ‘BayLIBIp ‘PlOI UOWIWOD auadiaynbsas ‘ouainzeweyd
1ean ‘AlojRWIWE[JUI-NIUR ‘19AQ] d0NPAY ‘a103uId ‘suiuue] ‘QUId[[IYIY MolLIe i " wnnofagnu vajyd Y
'SUO10AJUT ISAYD
pue ‘uonsaguod 10§ uenuwns ‘ondasnuy o guauId-) ‘u1sa1-0310 11 wes|jeg TN (1) pawnsipq saiqy

S 2 o
£SON[EA [RUIDIPIIA

sjuanysuod 1ofejn

alueu uowruio )

AWEU I NUAIDS

‘sjue]d [BUIDIPIW JO SAIN|EA [BUIIIPIW PUE SHUINJPSUOD Jofep [ dqe ],




"SOIpaWdL L1 puBUIAd0Ydns
uonendI poojq pue ey se pas() ‘proe orajoul| ‘apixoydins ‘un[y SAAID) 1 wnspadousoyds
"anjeA Juepixonue Ylip\ -onjoquioiyiiue pue vt op g UNIUI[AS
‘lerqotorwinue ‘(3or1) [RUNSIIUL) 1ddUBdNIUR ‘SUIUIp109s ‘apyy|nsip [A[[eIp ‘proe
s1 1] ‘uonegai33e 1o[aie(d pue ‘ainssaid | orajouly ‘oudole ‘unip-¢* [-Hp-[Aula
PO0|q I9MO] ‘[013]1SI[OYD WNIIS ONPAY -2 ‘Opy|nsin [A[[eIp ‘QuIpo] ‘ull[[y R11F1dy) T wnayps p
retoe PIO®
10131891042 J19[0Ul| ‘pIOE D13)JBD ‘UlladIanb
pue ‘uonewwepjur ‘uoisuapadAy | ‘urdrjje ‘unie ‘sjo1als ‘proe 01q100se
sonpat ‘suted sed [eunsajul aAdI[AY aud)0Ied-B1a(q ‘UlAB[JOqLI ‘UTWIRIY |, uoluQ) 1 bdad wniyy

"9[94d

Ienda1 saaoirdwi pue ‘sdweld jennsuaw
SOAd1a1 ‘Bulpas|q [ennsuaw AABIY SIONPAL
11 “I9[B2Y pUNOM B SE ‘B3YLIBID P[IW JBal]

< 3
ocP1oe d1Ad1[ES ‘splouoAeyj ‘sutuue ],

apuew s Ape]

WYIOY PLOJYI0YJUDX "
1 SLp3na D)UYy

“WISHEWNIYl pue 1803 ‘[9A9] {01910y
Poolq 19mo] ‘snnsAd pue aeysoxd padiejus
‘suonodjul Lreunn jeal ‘sanuadoid snamiQg

ozt o 2UAdo1ge
‘aFeronw ‘(u1onLy) sapueyddesL[od

sserd yono))

sloAneag
(1) suada. uoaldos3y

‘uonsagip
10J 21U0) © SE PIsn ‘BaLIBIP 1831 ‘UOIBWLIO]

o1 o SOPHEBYDESA0d ‘Uutjoan|

10[9 S93LINOJUD puE SPUNOM [BIH SPIOUOAR]] ‘SULIBWNOD ‘suruue |, Auownidy "1 prioipdna viuowi3y
“Buniwoa vii oz .m,wvxsov_mm_:m 1 3.:%.9:125 v
10 B3ISNRU ‘UONUDISIP [RUILLOPER JAJI[Y ‘aoy1aue ‘|0oIABYD[AYIDN passiuy T wngnoiuaof ayonisny

£ SON[EA [BUIDIPIN

sjuan)1suod Iofej

Juwieu uowwo))

aWBU JIJIUIDG




"S[omoq d[qejLul pue
‘BaYLIRIp ‘SI9AD) ‘sdwunw pue sjeoly) alos
‘uonsagduod Jun| jean) ‘1aaaifal uted se pasn

oz1S2U0A e
‘sprouoaeyj ‘sauadiaiouopy

sgunse[roas]

Yoo}| pue youag ()
DaI DA SDYADU

‘onaInip
pue d1u0) 2ANSaBIp se doin( ‘proe duysed
9A1SS20X2 saonpal jinyj adiy o1u0) auLdIN
se pas() “eisdadsAp saaarjar pue ‘ainadde

onP1OE dleu ‘proe o1jf1oe
‘p1oe o101deoos!t ‘ploe dlueLId[A
‘auo1ay [Adoad-u-[Ayraur ‘urj[iuea

sasearour ‘uonsadip saaoxdwi yinyy aduun) | ‘proe oD ¢ ‘Y UIWERIIA ‘UlB[aWOIE] sfddeaur | w9 (1) snSOUOI SPULUY
221 ‘oz, P1O€ DI[EXO ‘PIOE dlIBWNny
‘afeLuedsIW ‘are11u09E-s1d ‘dreaniAd ‘enio
1aaa1d pue ‘sjoois L1ajem ‘eayurelp jeal] | ‘aieuoinioeled ‘ojeuinb ‘uruelsoyiuy uooIRyNSeS | ‘NN pyofiun aangoun)au
*I9pJOSIp YIrWOIS pue
‘BUIYISE ‘SNIYDUOIQ T8I ] “Juel0}oadxa pue oy 0 UOTEIS ‘SpIOUOAR])
QAISSNITIUE “JUD NP ‘JUII[[OLI SB PIs) ‘unoad ‘auieredse ‘a3e[oniy MO[[BWIYSITIA 1 sypuIdIfjo pavy iy
Lot o or SOPIS0IA(T suoumbeiyue
‘swiajqoad urys 1ay1o ‘utojeqleq ‘saAlBALIIP duddBIYIUL
L1qissod pue sind 10j pasn saAea| woy dInf | -AxoipAyip-g‘| ‘pioe otueydosAiyo
onaeyied pue aanexe| jo santadoad yipy | ‘uIpoua ‘auosaole ‘ouodA[3 uisaofe 1 SISUIPDQ.APY }
"102)32 andodejoyo pue ‘ondadna ‘aaneding | ‘g ‘v UISAI0[E ‘UlO[eqIRqOS! ‘UlO[Y 01V ‘uung] () 4o 20y
upaen) (1) psounns )
a8eyuowdy o21 or10121801IS-R1aq “utnufeojoid pijofiuay ~dsqns
|eUIajul puE “UOHBWILUE UL NPl | ‘|0JoXelR) ‘Ulnu(e ‘Op1S0dA|3 duoAr() YIUDON (7]) punoul
‘uonouny aneisoway yum quafuinse ue sy | ‘sauaydeqojyd ‘suisal ‘sjio ‘suiuue | PPy | usaing (ny) sndsro snupp

% SON[EA [BUIDIPIIN

SIuaNIIISu0d 10lejN

Jureu uowwo )

aweu dYNUAdS




"BUWIAZID
Buipnjout ‘suonIpuod urys 10j A[[euraxy

o1 o UINOIE “apisoon|3

1 synpoaipnu

'syBnod pue ‘ewiyise ‘wsnewndyl jeal] | ‘sproe suadiayp ‘suiuue) ‘(10 d[NR[OA pleuayidg ] DSOWAIDA DIDAY
0Tl 't .om—\_uﬂn‘_mwhoﬁu_
‘sp1oe 919[0ISLAW pue dNsLAW
oued)s ‘orprejasoniad ‘outjasonad
‘o1910111ed ‘ontwjed ‘ojoul|
"DNEWINAYINUR PUR dALRUIWLIED ST 1] ‘21910 ‘unde ‘sulrewnod ‘ouauow| K1312D "1 Suaj0aan43 wnidy
a]1qou wnjawanuny’) S ajiwowey) 1 si1qou studyuy
Z)NYoS
DaIDIIDZ AU SIDYADUE 39S sgunse(1oay DIIUD]2IDU DIADUUIJUY

‘Mol [ennsuaw sajowold pue ‘oanepas
‘o1powsedsijue st j] *d1U0) € Se pas()

o 1019150118
-e)aq ‘¢'g urweyiA ‘surlewno))

renb 3uo(

spa1q ((ANQ) s1suauls p

“aAneuruLed s ‘uted pue sy3nod
uneaaqe ‘anadde ajenwins ‘uonennsuaw

(YA

ot -0¢ §SOUOIDB ‘ULIBWINOD ‘duauouwl]
‘p1oE J1[NI2J ‘pIdR JLId[BA ‘suluul]
‘ouaipue|[Ayd ‘oprjeyiydauapiAing-u

a1e|ngal ‘uonenoad poolq aenwys [ ‘oprusndiy ‘y uipjayaiq ‘opioiaduy eoraduy 1 bo1123UDYIAD DI ISUY

Fel B0y

"SIOPIOSIP AANSITIP ANy "SAIPAWdL | ., $3UAAIIL) ‘SIUOYIUBX ‘SULIBLUNOD
ny pue pjod ‘y3nod 5102 Juejul se pas() ‘SPIOUOAE[J ‘QuauoWi| ‘QUOAIRD na " SU0IADAS wnyjouy

£ SON[EA [BUIIIPIN

siuanysuod 1ofey

Aweu uowwo)

awIrU SIIUAIDG




‘uoIjesuas paIsayd oV
-)y31 pue ‘ssauIZzIp ‘sayoepeay ‘19AdJ JeAI], UIWE]IA ‘UIUISTWAME ‘Quiwelolqy oey 3uid) ] pnuup 'y
ozt “orSUBUBI|
‘proe orjouayd ‘sprouoaeyj
ondasnue [eulaxy onUIWAYIUY ‘foyooje [A[ny) ‘suluue) ‘[oyuIsqy POOMULIO A\ T WnIIuISqy DISIUa)LY
qUAIN) DILOUOS
‘uted 9onpail 0} uonEWWEjUI ysing suadinf 'y
[e1oryaadns aonpoud o3 A[[eosof parddy 191 “sv1 18 2 ‘on (21 0121S014Yd NOOH Pp110fipuod F
"JUBJLLILIAIUNOD ‘Juade | ‘urnui ‘sulyjuexoyjue ‘uida ‘suiuue) pso1jof
o1powseds ‘o1uo) se pas() ‘3uljjoms pue ‘|olpuapiwe ‘UIdIuIR ‘SaploudloIed ‘dsqns 7 Swossnuvys p
uted sonpai ‘ondasnue ‘A1ojewrwejul-nue | jorpiule ‘ur[eUI[AYOIpAYIp-€0-1] ] buvuOW Y
‘leSunynue ‘jelajoeqnue ‘onsejdoaunuy ‘souojoe| auadiaynbsas ‘urjeusjoy BOIu1Y ‘Buog vijofip] Po1ULY
‘spuyue pue ‘Asunayd ‘spunom
pa109jut 10§ o1 nod e se A[[eulalxy K BElRIN
‘suonoajut A1euun pue A1ojesidsal e} pue A9 ‘unden
pue ‘eda11e19s ‘NogJ ‘suLyue 10 A|jeulau] urwela ‘utsal ‘utguis ‘auideredsy YSIpelasIoH DUDINSNA DIIDAOWAY
091
el ‘g6 orUHIdsE (1uagdoloyo “o193Jed)
"212INIp pue BLISJORYNUE S1 1] "SUONI3JUl ‘proe o1jouayd4£jod ‘uradonouow 1SIn-BA[) ‘Buairdg (1)
Ayeuun pue ‘1oppe|q ‘auols Aaupiy jeai] ‘sutuue) ‘unngie[Ayaw ‘unngiy ‘K11aqIeag] 1541n-pan S0jAYdpsold.
o e2uOUDNyoIpAYap
“190npul uoneaidsiad pue ‘orjaInip ‘aAnexe| ‘lonale ‘proe d1ja1e ‘ulnoIe
S11] aseasip Jun| pue ynoJ ‘WSHBWNAYL 10,] ‘ursal ‘sutuue) ‘age[ronw ‘urnuj yooping 1 pddp) wnioay

% SON[EA [BUDIPI

SjuaMIIISuo0d IofeN

aWweu uoWwo))

SWEU J1JHUIDS




