
GENERAL INTRODUCTION 

Since the time immemorial peop].e are fighting against ins~ts 

for one reason or another either to prevent agricultural crops from 

being destroyed or to cheek the dise1t9es c used by them. In doing so 

many insecticides of Plant origin have been used either in eru hed 

form or in the form of extracted solution (Crosby, Lq?l). 

It is a common practice in the hUl areas of North Bengal 
~~~ 

that people ~e using "ome plant" in the form of dust to catch fishe 

in the streams and to control nies in animal sheds. The Plants that 

are being used for these purposes have been noted to be various mem­

ber under the family Leguminoc;eae and out of whieb Teprosia vogelii 

Hook and !,. candida DC are very import:mt. 

I 

From very early time, it has been the prac t ice in several 

countries of the wo ld to catch fishes by throvinR into streams the 

crushed portion of the plants which have the effect of stupefying fish 

and thus bringing them insensate to the surface. The plants mostly 

u c:ed in the tropical countries include the species of' Derris, 

Lonchocarpus, MUlettta, Tephrosia and Mun<iule~ (Ran swami & 

Ramas~stry, 1965; Subba Rao, 1965J Moore et al, 1956; Norton 1944; 

Kadylova et aJ., 1974) In addition to piseicinal. prope~u thes 

plant-s -were o found to kill-the insects which are.-Parasft_as to 

animal • Later the root of Derris and of certain pecies of 

Lonchocarpu:s began to be marketed as commercial insecticideq, the 

former as 1Tuba' r t and the lat ,er as "Cube" • Of recent interest 



is "The DevU' s shoestring" (Teptlrosia yirg1niana) growing in the eas­

tern and southern United States. 

Among th~se plants, a number of species of Tephro5ia and Derris 

hti:e been noted to be stu ied thorougnt.y (Fukami md Nakajima, Lq?l) 

and search or act ive principle 1n these plmts. was pursued · · 

1n several countries of the world.~ otenone, having high pf'ltency 

of fi~h poison an::l insecticide, was identified at the beginning or this 

century. By the subsequent years a large nWRber of rotenoid compounds , 

tephrosin, degulin toxicanol etc. were isolated from relat ed pl:mts. They 

also ex1bit s considerable fis h toxicity and insecticidal activity though 

they are definitely i nferior to rotenone. 

The r otenoids h:tve in common the four rings chromanochromanone 

system as-t-he-- b-asi-c structural unit• ~ey may be r e garded as for.marly 

isofla-vanones whic h ve been modif ied -with an ''extra 11 c-u-bon atom. Suc h 

a view is not-ed to be c on s i stent with the curr ent knowle rige of the b io­

genetic o1fgin or thes compounds (Wong l975). 

That thes"S c h-emic als h ve the prope r t y to ar ec:t the re~piratory 

mechanism of in se-cts w s a ually realiseti (Fukruni, Lt1Sl, Dongl;ts et al· 

1968, Red r-earn , L96~, Fuk i an Tomizawa 1951, Mar ti.n et w,. ·194 ) • 

In courtJe of time th e chemicals attracted the attention of biologi~ts 
, 

and being --u-sed ft)I" many ye-ars in a numbe-r of countries or the world be-

eau e o~ ~r low toxicity to vertecrates, characteri~tic bio1o~ieal 

activity and rapid degradation to nontoxic subst:mees (Fukami et a.J., 

1971). But the discovery of high insecticidal. activity of the synthetic 

substances , Dl1l' durin the world ~.,ar placed at the disposal of a large 
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range of synthetic prep~rations. Since then a number of them are cons ... 

tmtly being used in different fielcis of Agriculture, horticulture, 

forestry and public hP&J.th camp~igns. As a result the imparta.nce of 

these na.tural. insecticides W'ls lost to view. _ Rapid output of the syn.. 

thetic insecticides, however, h~s resulted in a qerious ~ituation, since 

their re!idual. toxicity has become dangerous and 4. numbe r of insects 

have developed res1st8.llCe to thea. Recently some or them are noted to 

have carcinogenic activity and unselective toxicity to human bein?; 

(fiRn aswami, 1965; Fukam1 et al, 1971; Gablick:s et 11, 1979; lakar~~ 

et al, "L979 ). DDT has no,, been c rmside!"ed as m important environmental 

pollutant (Taley et aJ., 1rl79; Franco et al, 1951; Olsen et al, 19BO; 

Eidman_, 1979) nhi~ has promted biologists to expre~ grave c~nc ern 

over the u se of synthetic insecticides. As a result U9A anrl other coun ... 

tries banned the u se of DIJr in 1972 (Tyler et ;U, 19761. So an alte!'Ila­

tive to these synt hetic in ~ecticides preferably from natural source is 

being consider ed now-a...days by the scientists of the wo ld. Although 

t he synthetie- insectici-des have deer a sed the need f .oP qu .mtities of 

rotenone i n tne pa t few year s , there i c; a c on s i derable trl\lde in rote­

n one c ontai.ning plant pa t s. The annual impor t ation of' USA shows that 

t hi s eountr y has ean u-sing rot enone yi elding plant and purified rot~­

none in increasing order (Go sal ve z §t al, 1978 }. During 1$)72, about 

1, 500 , 000 pounds of c rude plant parts ,.,ere imported tt ain t s , 000,000 

pounds tn 1954_( Tyl er ~t al, 1976} . 

Rotenone ha s been trie d t o be synt hes i ze d from tubaic aeid 

through a n umher of decarboxyl ation , con rlensa.tion , oxidat ion rutd basi­

f i c at ion in~Tolving a c h::tin of l ong process ( ~saki and Yamashita, 1979) . 
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As the synthe"Jis on comma c ial. basis will consume huge expenses, the 

se rch of easilY available plants yielding hi.e;h content of rotenone 

and rotenoids and the ir utilization will be of" .much economic value for 

the country. 

Tephrosia voge111 Hook: and T. candida DC are growing a 

obnoxious speci~s in North Bengal, India, upto an altitude of 1700 

mtr • These two species ha·,e been n oted earlier to contain an appre­

ci ble quantity of rotenone and rotenoids (Irvine et a],, 19 59 ; 

Kristma -and Gno se , l93R). Acc ording to Irvine and Freyne, 1959) 

Te phrosia vogelii -:look h'ls the potential! ty to be utili ze col\l!:!lercially 

t')r the p.roducti.on of rotenoid comnounds. Similarly the cor1merci~ u~e 

of 1:. can-diga DC has been recommended by K,..ishna and Ghose (1938). 

It is the purpose for thi part of vork:to ~ study the Pl~ts fr~m phy­

siological , bio~c hemicaJ., :md phytochemical point of view s t hat the 

pecies may be u t ilized as commercial crop for thi re - ion. 

Tephrosi a voge1i1 Hook and T. c .~g*da DC are round to be 

very much similar in morpholo.e;y, attempt h.a be n made to distinguish 

these t-wo s-:pooias rom morpholo ie-al. an chemical point -of" view. 
•. 

Dormancy of seed of the,...e species 1 a common problem and 

need inve-st.i t7at-ion ror raisin-g- J.ar e- number o see..dl.ings.. T.here ... 

fore tne germinat~on of" seed: nt~s -rr-een- -studi-ed 1dth a -view to un4 er-­

standing stimulation of it in different tr ~tment and conditions. 

The seeds o these ~wo plRnts have been noted to be the store­

house of various .flavonoids and phenolic compounds (Pr dhan and B su, 
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Unpub) •. For a long time flavonoids as with other secondary plant pro-

ducts have been reg r ded as met~bolically inactive end products stored 

as waste material in various plant tissues ( chwar1e, 1958 ; Reznik, 

1960). Recently it has been noted in this labor tory that om fla.­

vonoids have role on the growth of seedlin~s of I. vogP,lli Hook 

(Pr dhan and Basu, 1980, 1981, 1982). Thus a study on phy iolo !eel 

biochemical aspects have been attempted to !mow the role of various 

phenolic compounds isolated from these plants on seed ,ermination and 

seedling growth of these plants. The percentage of rotenone and rete-

noids has. been noted to vary in different parts of the plant, as well 

as in different treatments and conditions (Irvine and Fr~yne, 1.959),. 

Variation 1n the content of the active constituent has al o been recor­

ded (wealth of India, 1976). At·Jempts h ve alo:Jo been ma e to find 

optimum condition for the production of the act17e constituent;:; 1n the 

plants. In this r e pect R. preci e s well as au1ck method for syste­

matic quantitatl ve arull.yc:;i"" of rotenone ha been att emoted on the b.q,si s 

of eertain principle of chemical reaction noted earlier. ~hi work 

vill ultimately be helpful for quantitative determin tion of the active 

'· 
principle from a large number of amples,. 

Though. the seed of Tephrosia vogelii Hook and T. cMclida DC 

has been--studie~ earlier in co11. action ,..rit-h various actiY_e_eonstituents 

( angaswamy and rlama astry , 1953) of viable seeds but no attempt has 

so far been made on tb.e nonvi ble eed of these species. While 

working on the i.solation of various chemical component in the seeds 

of I. vogelii Hook a chemical constituent which is supposed to be a 
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nev record has been isolated. An attempt has been made to aseert~in 

the structural rorDIUla on the basis of some chemical and physic:d data. 

But detailed chemistry is not possible due to paucity of material. 

These plants also yield rotenoid and non-rotenoid substances the de­

tails of which are di cu s ed in t he the is. 

Thus in short an tte pt ha~ bean mR e in this '.rork to 

r!iise the economic st tus of two <J!)ecie~ o_ T9phrosi stvdying the 

o anicBl. and c ham i al aspects with special intere.:;t on ·- : · ~ 
opl~mLL'm 

understandingjcondition for the maximum yi eld of their tenoid con-

tent. 

·. 


