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INTRODUCTICN

The plant kingdom continues to be a indefatigable
source of raw materials which are at the very base of human
economy. iMan still depends to a very large extent on
plants for foods, clothes, drugs, papers and many other
industrially significant materials. It is true that human
ingenumity has discovered some alternatives but the funda-
mental fact 1is that man, insplte of his technology and
science, will always have to heavily lean on the world of

plants.

Amongst the warious natural polymers that man
uses for different pﬁgboses perhaps the most outstanding
material is cellulose. If one were to estimate the total
quantity of cellulose used each year the figures would be
astronomical. A largest quantity of cellulose is used
for making paper and the next largest for rayon. With
the advent of rayon and varied uses for cellulose deriva-
tives, the demand for high grade alpha cellulose or rayon
grade cellulose jumps up each year. The conventional raw

material bamboo (Dendrocalamus species) for rayon grade

cellulose cannct meet the demand. Hence search has been
on for suitable alternative fast growing plants. Since
1957 fast growing anglosperms has been investigated for

the mamifacture of rayon grade pulp.



Literature survey revealed that a number of plants
have been investigated for this purpose by earlier workers,

prominent amongst which are:

Acacia decurrence

- -

Boswellia serata®s? (5.-Shallaki; H.-iuban, Salai)

Bagasse4

Ochroma lagopus5

—— - .

i

Ochlandra travancorie®

Eucalyptus grandis7

—— N e

Arundo gpnaxa (H.-Baranal; B.-Gahanal; P.-Bansi)

Broussonet ia papxyiferag (Paper mulberry)

10

"Jute sticks

Kydia calyqig§11 (H.-Pola, Pula; T.-Vendai)

Mixture of hardwoods1?

Acacia mollising?3

T . —————

Poplars 14

Abies pindravi15

Dillenia Bsggagyma16

Sterospermium suavedens'” (s, -Abhipriya, Kala;

— — e e

H.-Padal, Pandri)

Eucalyptus citriodoral® {Tel.~Talanoppi)



- W
Pterscarpus marsupium!? (K, -Banda, Bija; S.-asana,

- - - - -

Bijaka)

c i 20 -~ - :
vlelia azedarach®" (s.-Dreka, Gairika; H.-Bakain)

-----

and Anthocephalus cadamba?? (H,-Kadamba; T.-Vellai-

cadamba) .

A survey of the rural area around Pilani (Rajasthan)
showed that a number of fast growing plants are amongst the
natural flora. Ten fast growing plants mentioned below
were chosen to screen them as possible sources of high
alpha cellulose or rayon grade pulp. Simultaneously where-
ever it was felt that the plants had not been investigated

phytochemically the same was alsc carried out.

1. Crotalaria juncea (S.-Sana; H.-Sunn) - 1%, 3

—— ————

and 7 months old collected from Regional

Research Laboratory, Jammu, experimental farm.

2. Crotalaria retusa (H.-Ghunghunian; Tel.-Potu-

galli) - 6Y%months old collected from RRL,

Jammu, experimental farnm.

3. Sesbania sesban (H.-Jayanthi; Tel.-Jalugu) -

1 year old collected from RRL, Jammu,

experimental farm.



10.

To

Sesbania roxburghii - 1 year cld collected from

RRL, Jammu, experimental farm,

Leptadenia pyrotechnica - wild plant collected

T - —————

from Rajasthan desert.

Crotalaria burhia (P.-Meini; Marathi-Ghagari) -

wild plant collected from Rajasthan desert.

Populus casale I-438 - 5 years old collected

s — — -

from RRL, Jamm, experimental farm.

Lantana camara {Tel.~Pulikampa; al.-Arippu) -

wild plant cellected from Jammu area.

{
Broussonet la papyrifera (Paper mulberry) - 14,
years old collected from RRL, Jammu, experi-

mental farm.

Hibiscus cannabinus (S.-Jali; H.-Patsan; Tel.-

Gongura) - 6 months old collected from RRL,

Jammu, experimental farin.

qualify as a source of high grade alpha cellu-

lose, a plant should yield atleast 88% of alpha cellulose.
At the same time it should have less than 5% pentosan,
less than 0.15% ash, less than 0.15% lignin, brightness
of 85% G.E., viscosity (1% solution) 5-25 centipoise and

copper number 1-1.25 as per TAPPI gspecification?3,

|
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family Leguminosae, 1s an erect, shrubby anmual, L to
10 feet high with simple, narrow subsessile leaves and
fairly large bright yellow flowers. The sunhemp, also
known as Indian or Bombay hemp, is one of the commecnly
cultivated crops in India next in importance to jute as

a socurce of bast fibre. The plant is cultivated all

over India in rotation with grain or cash crops either
for fibre or as a green manure c¢rop. The sunhemp culti-
vated for fibres thrives best on well drained highland
soils. The crop takes 4 to kY months to mature fully,
when it can be harvested for seed. ror filbre extraction,
it has to be harvested earlier although opinions vary
about the maturity for fibre. The fibre content of the
plant is about 5% of the weight of the dry stem. Raw
sunhemp has about 80% of cellulose. The average annual
production of the fibre is about 100,000 lbs out of which
20-30% is exported. The sunhemp25’26 had been reported
to be a potential raw material for cellulose fibres. The
plant contains a small quantity of pyrrolizidine alkaloids
and its seed527 contain 34,6% crude protein, 4.3% fat,
41.1% starch, 8.1% fibres, and give an ash value of 3.3%.
No investigations have sc far been done to find whether

this plamt can be a source of high alpha cellulese. Hence



this task was undertakea and at the same time it was
decided to carry out its phytochemical investization

of seeds.

Crotalaria retusazc, belonging tc the family

Legumincsae, is an erect, robust, undershrub attaining

a height of 15-20 feet. It is common throughout India,
Ceylon and lalaysia, It is occasionally cultivated for
its fibre which is used in canvas making in admixture with
sunhemp. The fibre is tough and is amenable to improve-
ment if attention is paid to the conditions of cultivation.
The plant is popularly called Glory of sahabaleshwara in
Bombay and 1s cultivated in Florida and tropical regions
of America for its ornamental flowers. It has been used
in the treatment cf scables and impetigo. FEveluation of
this plant for fibr-e525!26 indicated it &o be one of the
good sources of cellulose. The seeds?? have been reported
to contain a toxic alkaloid of pyrrolizidine type, mono-
crotaline (I), to the extent of 8-10%. The bicsynthetic
studies3® indicated that iscleucine and threonine were

precursors for wonlncrotaline

H  cH oW
WI_r_i
e oo
0=$ﬁ Cil3 230 12,13-dihydroxy - 12, 13,
q
0“,?c%ch 1 ~trimethyl-crotal-1-enine.
1 'i ‘



Since no attempt has been made so far to find out
whether it can be a source of high alpha cellulose, it
was chosen for screening. Analysis of the fixed oll of
its seeds was also undertaken since the same have not been
analysed so far. donocrotaline has been converted into
pyrrolizidieneamides31 which has been shown to be a hypo-~
tensive agent, pyrrolizidine esters??»33 which are
ant imitotic and potent local anaesthetics, mono and
diguaternary compoundsB“’Bs which have been reported to
vosses ganglion blocking activity and diplacine36 which

wvas reported to have curarae like activity.

Sesbania sesban3?, pelonging to the family

Leguminosae, is a soft wooded quick growing short lived

shrub, 1.8 to 6 metres high, and cultivated throughout
the plains of India upto an altitude of 1200 metres. The
plant is extensively cultivated as a shade tree for tur-
meric, tea, sweet orange and cotton plants. Sesbania
can grow under widely different conditions including
waterlogged conditions and acid soils. Fibre frem the
bark is used for making ropes and contains celluloese
65.9%, lignin and pectin 24.3%, extractives 2.5%, and
ash 2.2%. Leaves3® of the plant contain protein 26.65,

ether extractives 5.8k and fibre 8.4%. Pigment339 isolated

from the flowers include a complex of cyanidin and



delphindin glycoside acylated with gallic acid and an
unidentified acid. Seeds contain protein 33%, cellulose
28.3%, vitamin C 89.4 mg/100 gms and give total extrac-
tives 18.2% and ash 4.2%. A sample of seeds from Aligarh,
on extraction with petroleum ether, yielded 5.3% of a
greenish yellow oil with the following characteristics
specific gravity 0.9241, refractive index 1.4805 at 25°C,
saponification value 193.3, acid value 3.0, acetyl value
23.0 and iodine value 112.4. The 03140 contained palmitic
9.0%, stearic 17.5%, lignoceric 1.9%, oleic 24.4%, linoleic
36.3% and linolenic acids 10.9%. The laboratory pulping
studies of this plant indicated its potentiality for good
grade pulp and so it was decided to screen this plant for

high grade alpha cellulose.

Sesbania roxburghiik? belonging to the family

Leguminosae, is an erect, annual 1.8 - 3.6 metres high

and is found in South East Asia and Malasyia. It occurs
in lakes in the Central and Eastern Bengal and in
marshes on the west coast. The plant is grown as a
garden fence in Bengal. ©No previous report is available
on its high alpha cellulose and phytochemical investi-

gation of seeds. Hence the plant was chosen for screening,

co



Leptadenia pyrotechnicahz, belonging to the

family Asclevpidaceae, is a much branched, often leaf-

less, shrub upto 1.8 metres high found chiefly in dry
and sandy places in Punjab, Western Uttar Pradesh,
Rajasthan and Northern parts of Bombay along the sea

coast. The plant yields fibre used for rope making.

It is reported to be suitable for paper manufacturég&--'

also. No work has been reported on this plant regar-
ding its high alpha cellulose content and so it was
chosen as one of the plants for investigations. The
plant has also not been phytochemically investigated.
Literature survey indicated that L. reticulata known

as Jivanthi (Sanskrit), found in Punjab and Western
peninsula of India, contains chemical compoundsh3’bh
such as hentriacontanol, alpha amyrin, beta amyrin,
stigmasterol, gamma sitosterol (mixture of beta sterol
and campsterol) and two flavonoids diosmetin and
luteolin, The aqueous and alcoholic extractsk? of this
plant have been tested for antibacterial and antifungal
activity and the aqueous extract46 has been found to
produce prolonged hypotensive action in dogs. Another
plant L. spartum47 on chemical investigation yielded
5-trioconten-17-one, beta sitostercl, stigmasterol,
oleanolic acid, 18-pentatriacontanol and sugard such

as glucose, fructose, maltose and sucrose. Since the
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genera Leptadenia is promising for sterols and terpe-

nolds, the serial parts of the plamt L. pyrotechnica

were chosen for phytochemical investigations.

Crotalaria burhiak8, belonging to the family

Leguninosae, is a low, slender branched undershrub

common in the dried parts of Sind, Baluchistan, Punjab,
Ra jasthan, Gujarat and Cambay. It yields a fibre similar
to sunhemp but ropes made from it, though cheaper are
weak. Till now, no scientific study has been made to
obtain high alpha cellulose from this plant and so the
plant was chosen for investigations. Literatures? survey
indicated that monocrotaline and croburhine (II) were
isolated from the stems of this plant. Since the pyrro-

lizidine type of alkalcids are known to appear in the

seeds of plants belonging to the family Legumincsae,

the seeds of this plant C. burhia was selected for phyto-

chemical investigation.

tﬂ; ?H 3m
= 1% CH3i'C:
8% ,en=o 12,13 ,14-trimethyl-crotal-

“€E1;>1 1-enine.
N|
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Populus casale I-h8850, belonging to the family

Salicaceae, is a hybrid due to natural cross fertiliza-
tion among Poplar spvecles. Poplars are trees chiefly
distributed in the North temperate zone. Scme species
cccur in the sub-tropical regions. About ten species
grow wild in India. Poplars are very fast growing plants
with an anhual girth increment of 1.8 - 2.5 cm. Since
this plant can be a source of timber, its cultivation

has been tried in varicus places in India. Introduction
of exotic Populus®! into India has been attempted by the
Forest Research Institute, Dehra Dunn since 1958. So far
over 150 species and hybrids have been planted out of
which 68 continue to grow. The trials have indicated
that Poplars required a sub-tropical or temperate climate
and soil with a high water content. They are strong
light demanding plants and thrive much better under
irrigation. The trial cultivation of P. casale I-488

at Jammu was successful. Several spvecies of Poplar

are known to provide pulp for making papers and high
grade alpha cellulose. Hence this hybrid was chosen

for the investigation as a potential source of high

grade alpha cellulose.

Lantana camgra52’53, belonging to the family

Verbanaceae, is a hairXy, unarmed or slightly pricky —
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shrub, 0.3 - 1.8 metres or more in heizht., It is a

native of America and is cultivated as an ornamental
or hedge plant. Numerous varieties and tyves of

L. camara are met with and some of them are poly-
ploids. The varieties and types are so intermixed
that it is diffiecult to differentiate between them
morphologically. &dost of them have recurved prickles
on the stem but under c¢ultivation they become less
prickly. Of the many known varieties of L. camara,

three have been reported from India namely varsaculeata,

var. mista and var. nivee amongst which var. aculeata is

the most common. It thrives in areas where rain-fall
exceedd 200 inches and also in comparatively dry
localicies with 30 inches rain-fall per annum. The
plant has vigorous growth and regenerates guickly
after cuttinz, transplanting or burning and forms a
dense impenetrable thicket. It blossoms and bears
fruits almost throughout the year. The plant is
considered to be a nuisance due to its fast growth.
Till now no attempt has been made to use this very
fast growing plant as a source of cellulose and hence
it was chosen for screening of high alpha cellulose
content. The leaves?¥ yield 0.2% of a volatile oil on

steam distillation which has been reported to contain a
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sesquiterpene (80%) probably caryophyllene, 1-alpha-
phellandrene and small amounts of aldehyde and alcohols.
The leaves?* contain a toxic principle lantadene A
(acryloyloxycleancnic acid 03555205, m.pt. 282-285°C)
which causes acute photosensitization and severe itches
in sheep. 1t also contains triterpencid lantadene B2>
(dimethyl acryloyloxyoleanoic acid, C35Hso05, m.pt.
293-29400) which is inactive and a sterol laznamarene
which 1is cardiocactive. The barks of stems and roots56
contain a quinine like alkaloid lantanine with strong
antipyretic and antispasmodic properties. The volatile
oils from the leaves and flowers of L. camgra collected
from differemt geographical sources showed differences
in composition57‘62. Keeping thlis in view, the volatile
0il from the flowers of L. camarg growing in Jammu was

studied to know whether it contains any new constituents

not reported earlier.

Broussonetia papyrifer%63, belonging to the family

lioraceae, ig a medium sized tree common in China and Japan
where it is cultivated on the edges of the fields. It

was introduced into India near Dehra Dunn and has spread
tc the surrounding parts. The tree prefers a cool climate
and thrives best on moist soils. The best fibres of this

plant are soft, lustrous and very strong. Viscoge
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rayon pulp had been successfully prepared from this plant
but the literature does not reveal the age of the plant
used for the investigation and so 5 years old plant
introduced at Jammu was chosen for the investigation of

high alpha cellulose content.

Hibiscus cannabinug®¥, belonging to the family

Malvaceae is an erect herb with straight, slender, glabrous
or prickly stem 8-12 feet high. It is indigenous to India
and is cultivated mainly as a fibre crop. The plant is
adoptable to different soils and climates and has vigorous
growth and maturation rate. It has cellulose 88.2%%, alpha
cellulose 61.6% and hemicellulose 1&.2%65. The pulping
test66 had shown that the fibre can be cooked with 15%

&7
" had been produced

caustic soda solution. Paper pulp
sucessfully from this plant. The above data had given
impetus to work out this plant for high grade alpha
cellulose. Whole seeds after milling and hydraulic
pressing yielded 13% fatty oil. The fatty acid analy51568
indicated palmitiec 17.5%, stearic 45%, linoleic 25.5% and
epoxyoleic acid 7% and the oil from some other geogra-
phical source®? indicated decanoic 5.84%, palmitic 29.9%,
stearic 3.0&%, oleic 25.77% and linoleic acid 31.7%.

Thus literature revealed that the composition of the

0il varies with the geographical source and so the seeds
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collected from H. cannabinus grown in Jammu region were

extracted for oil which was subjected to analysis.

The plants taken for the high alpha cellulose
investigation were not debarked based on the literature’°
evidence that increase in fibre yield is possible with
the use of unbarked wood chips and also strength, bright-

ness and contaminat levels remained compearable with

debarked chips.
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The following fast growing plants were chosen for

this study:

1. Creotalaria juncea

2. Crctealeria retusa

3. OCrotalaria burhia

. oespania sesban

L
5. oesbania roxburghil
6

. Levtazdenia pyrotechnica

7. FPopulus casa%g}t—hSS

B« Lantsng camara

. Broussonetia papyrifera

10. Hibiscus cannabinus

The plant materials 1, 2, &, 5, 7, 9 and 10 wers
collected from the experimental ferm of Regional Research
Laborateory, Jammu-Tawi whereas numbers 3 and 6 were collected
from areas arcund Fllani in Kajasthan. HNumber 8 material
was collected Trom the regions around Jammu where it is

abundant.

A. Anaglysis of WVood:

All the plant materials were air dried and 40-60

mesh powders were used for the determination of ether



extractives71, alcohol-benzene extractives72, hot water
extractives?? and holocellulosefh, lignin75, pent,osans76
and ash ccntents as per TarPl standards. ~for ether
exvractives, soxhlation of the powdered materials with
diethyl ether were done. These values are measure of
waxes, fats, resins, ohytosterol amd ncn-volatile hydro-
carbons. Tor alcchol-benzene extractives, the extrac-
tions with alcohol-benzgene mixture (1:2) were done Ly
scxhlaticn. These values are measure of waxes, fats,
resins and certain other ether inscluble comoonents such
as cums and other water scluble comnponents. The hot water
extractives are measure ol organic salts, sugars, zums,
prctein like materials, galactans, tannins and pigments

in the wood. The nolocellulose was estimated’? by heat ing
the powdered mzterials with sodium chlorite and acetic acid
on water bath for one hour, washing the materials followed
by drying and weighing. Fer lignin estimation, air dried
samnles were kept with 15 ml of 72% sulphuric acid for
two hours at 18 to 20°C. The contents were diluted with
500 ml of water, refluxed for 4 hours, filtered through

r Gooch crucibles and the residues dried at 10508 + 390 to
constant weignts and welghed. Ulor pentosan estimation,
the powdered materizls were distilled with strong hydro-
chloric acid to distill of' f the furfural formed from

pentosan. LThe furfural were precipitated with



phlorogiucinol. The weights ol the turfural »hloroglucide
were found out as usual using Gooch crucibles. The amounts

of ventosan vere estimated using the fcllowing Tormulaes

Fentosan = (a + 0,0052) f where a = wt. of the
precipitate in grams and £ = 0.985 if a is less than 0.03

0.882 if

i

gram, = 0.887 if a is less than 0.03 and 0.3,
a is more than 0.3 gram. For ash estimation, the powdered
materinls were ignited in tarred crucibles in a muffle
furnace &t 575°C for 3 hours, cooled and weighed. The

results are given in Table 1.
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.« frehvdrolysis o? Llamo msterizls to deteramine conditions

for mzximum remcval cf pent:sans:

-

Th: steus the plaat “atericzls wers cho_"ed tc

-

sn1all . ieces -nd hundred gram sam les vere immersed in

water kee inc the motsrial-vwater ratio 1:10 and sutoclaved

[X¢)

«t 165%C for ,‘/‘

time needed Cor the tem ersture to rise to 155°C was ncted

sy 1, ?é‘, 2 and 25& hours respectively. The

i1 ezch case. The yield of thc mztericls .nd the pentesan
comencs’ - alter prehydrolysis and the pH of the mother
Jicuor werc alszo ascertained and are given in T:ble 2.

he prehydrolysis was to reduce the

¢t

The nain otjectiva ¢l
pencesan to mexinam possible extent without causing

de rzdation of alpha cellulose.



Table 2 ¢ anzlysis of - lant ..eterials after Prehydrclysis.

Temcerature = 165°C

1 hr. apprcximetely.

2lant Time{hrs)

Yield of FPrehydrc-
lysed msterials(w)

1L§
a 0.5
D 1.0
& L)
d 2.0
e 2¢5
1.b
a 0.5
1.0
'~ .’;1 & 5
}L 2.0~
e 2.5
l;i
2 Q5
b 1.0
2 1.5
d 2.0V

e 245

91.0
87 .3
Sh.6
76.3

‘?5’. O

95.0
%2.0
89.0
80.0
79.0

96.3
93.5
89.0
76.3
76.0

" a 4+ 49 = 2 e 7 - '
Time to rise 155°C in the autoclave =

Jentosan(js)  pH”
15.5 546
14,0 5
1543 5.7

8.8 57
8.5 58
T5e2 53
13.3 5.3
3.5 53
8.6 54
8.5 543
13.3 L.8
124 L.7

3 L.8
3¢ 5 L6

oy bhel
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eble 2 contd
Yield of rrehycdro- ,

rlant Time{hrs) lysed mzterisls(,.) Pentosan(w)  pH*
2

5 0.5 94 .8 15.6 349

b 10 0.8 12.8 3.5

c 1.5 88.0C 10.6 3.9

d 2.0 .~ 77.C 543 3.6

e 2.5 76,8 8.2 3.5
2

a 0.5 9141 13.3 3.9

b 128 88.8 124 3.9

c 145 677 12.0 3.9

3 2.0 v 77.6 9.3 3.0

e 2+ 7343 G5 Bl
ad

2 0.5 97 & 21.0 543

b 1.0 95.0 19.2 5.0.8

¢ 145 87.0 193 5.3

d 20 v 85.C 9.3 5.3

e 2.5 75.0 9.3 543

Contd. .



lable 2 contd.
Flant Time (hrs) Eiesé'g ?étlgik;{‘ix('s fentosan(,e) pH™
2
a 6.5 95.3 22.2 5.9
b 1.0 £9.6 20.6 5.8
c 1.5 82.0 18.0 5.3
d 2.0 v~ 75.0 9.3 53
e 2e5 67.0 9.0 542
5
a 0:5 91 .1 13.3 5.8
b 10 §8.8 Vil 547
c 1.5 87 .7 12.0 5.6
d 2.0 77.6 9.3 546
e 245 73.3 9.5 53
7
a 2.0 91.0 15.2 5.0
b 3.0 v 90.0 13.9 liw2
c 3.5 85.0 13.2 .2

Contd. .



Table 2 contd.

Tield oI Prehydro-

Plant  Zime(hrs) Iyend Geberisleli) fentosan,.) ph™
&
a 0.5 96.0 15.0 L
¢ 1.0 87.0 9.5 lslF
C 1.5 80.0 8.4 L .6
d 2.0 « 79.0 Sels Leb
e 2e5 76.0 8.2 a2
i
a Qs 5 93.0 0.8 3.8
b 1.4 85.0 137 3-8
c 105 79.9 10.8 3.7
d 50V 75.6 9.0 3.8
e 245 734 8.8 3.6
10
0.5 95.0 16.2 he9
b 1.0 83.0 10.8 5.0
o] 1.5 §0.0 105 heb
d 2.0V 9.9 . 8.7 b5
e 2.5 76.0 842 o5
% is For the liguid obtained aiter hydrolysis in the autoclave.
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it was Tound that the c»ntimzl conditions needed
f~r rehydrolysis was autcelavinz at 1559 for 2 hours

in whe case ¢’ Crotalaria junces, v. retusa, o. burhia

)

cesbunia sesban, Sesbania roxburghii, wseptadenia

J]TOt”Ch ica, Lantans camera, nroubsonetla papyrifera

znd Lioiscus cannabinus and Jor 3 hcurs in the case of

ropulus cassle 1-458. and zre tick marked (v~} in Table 2.

ﬁr<;t oulping of the brenyarclysed Waterlal tc determine

———— . - — -— - - -

conditions lcr maximum remo val of lignint

The prehydrolysed samples were kraft (sulphate)
pulpsd in an zutoclave at 165°3 for 4 hours using diffe-
vrent percentages of kraft chenlcels baCH:iNap® in the
ratic of 3:1 based cn oven dry weight of the materials.

The material:liquor ratic was kept st 1:10. The pento-
aan7°, llgn1n77, hu¢ocelluloqe7* contents, permanzanate
number78 (number of millilitres of tenth normal pota- 8
ssium nermangenate solution consumned by cne gram of
moisture free pulp) and yields of the sulphate pulps

were determined and given in Table 3. From the ver-
manganate number, bleach requirements for hundred

graims cf prehydrolysed kraft pulps were calculatzd using

The optimal

the conversion table given in TACPL standard.,

recuirement of krait chemicals needed for the prehydrolysed

materisls with less rentosan contents were tick marked (V)

in Table 3.
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table 3 : analysis of «aterisl after Lralt .ulping.

Tem.erature in autoclave = 1659 buration = 4 hours.

Time tc rise 165°C in the autoclave = 1 hr approximately.

Plent gziggsiﬂe_Pentosan Lignin ?iﬁgogz- G, Eig%s %ﬁlp*4
(%) (,5) ) (1) Now: 2
1.2
a 20 13.0 2.0 33.0 17 30.0
b 20 102 8.5 30.0 16 30.0
c 20 2.8 78 92.2 17 29.6
d 20 5.3 75 23.3 16 22
5 20 6.0 73 9 o5 16 26.2
1.b
o 20 13.3 8.0 0.0 17 32.0
b 20 9 &.5 91.5 18 30.0
c 20 8.4 7:38 923.0 17 29.5
d 20 .7 .k 733 94.0 17 2
e 20 5.3 Te3 4.6 17 26.2
1s¢
d 20 Ouly 8.3 9L.0 14 28.0
d 02 6.5 0.5 95.6 12 26.8

D ——— ) ———y—

contd. «
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Tchle 3 cohlo.

Krzit che- Holoce- Yield of
flant micals® rentesan Lignin 1llulose #nl)  kraft pulpis
(50 (to) (.o (.0 Ko. (50)
2
g 21 5.3 7+6 91.6 12 25.0
d 22 b8 0.% 91.8 11 2L .8
d 23 L.G 6.8 92.0 12 23,0
d 2L 4.0 o8 92.5 ©11 22.3
d 25 o2 LaT 9249 10 22.8
3
d 20 6.1 Tvid 85.0 11 24.8
d 29 5.8 5.9 37.0 10 2l .0
d 24 5.6 08 83,2 10 23.7
b
20 120 10.0 36,0 16 28.0
b 20 13..0 2.0 90.90 17 270
c 20 123 9.0 92.0 15 26.8
d 20v7 J.3 7.8 90.0 15 2245
e 20 8.4 5.1 93.0 16 20.0




Tavle ccntd.,

Kraft che- L
rlant micals¥ sentesan Liznin
. (,2) (,2) (o)
2 20 18.3 10,0
b 20 156 5.0
c 20 1340 Tl
d 20 5.3 0.5
2 20 8.3 0.5
2 20 8.4 leob
s} 20 6.4 32
c 20 6.3 3.0
a 20 0.2 2.9
e 20 &2 3.9

7
b 20 13.8 75
b 22 13.6 5.9
b 2L 13.0 a5
b 26 v 13.8 L3
b 28 1h.7 3.9

. —— —— —

Heloce~
llulose

(5

B

£7.0

-

38&.0

62.0
835
Q0.5
o0
91.0

8749
38.0
38.9
9GO
90.0

B——

Ho.

20

Yield of

ROtR o (0]
o

15
12
13
13
12

18
16
14

13

Krailt pulp-«=
{7

30.0
26.0
26.0
20.5
267

25.0
2L.5
26,0
23.0
18.0

=

O~ O
L]
D

P S
W
Wi (@)

L1
40.0

_—— - -

contde.



Toble 3 contd.

_ Liraft che- _'_” _ Holoce~ ‘ Tield .of'
slant wmicelss sentcsan Lignin llulose ﬁmnoh kraft pulow s
() (,0) {,0) (.2 0. {5

€

a 25 8.5 L.5 84.0 11 32.0

d 206 5.0 b6 87.0 10 30.0

d 27 60 40 0.0 9 28.0
9

d 26 7.5 24'05 80.0 9 11-'5.0

d 287 6.0 F: O £5.0 8 40,0

d 30 5.49 2.0 85.0 3 38.0
10

d 20, 8.2 tah 80.0 12 LO.0

d 26 V7 g.0 LD 56.0 11 33.0

3 23 Zu'5 35 86.0 10 35.0

% of chemicals as sodium hydroxide and sodium sulphide in

the ratio of 3:1 based on oven dry weight of vprehydrolysed

matericzls.

wr exoressed as percentage ol cven dry raw meterials.
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Min Bi.e&icz]i?lv -Q».‘ ‘I:-he _)r‘ehy’dr( lysed kl"&"ft "H.llf\ IHO]_" high al‘ohg

cellulose:

A1l the prehydr.ly_-d Xr: .t oulped samdles were
bleached by "ChHZD"™ secuence ond weshed with suldurous
acid. The zmounts of chloriane, hypochlorite =nd chlorine
dicxide used for bleachinz were 700, 204 cnd 10 oF the

oigzach requirement calculated cn the basis of permanga-
nate nuavers.

In the first staze of bleaching the pulps were
treated with chlorine water to get 3» pulp concentra-
tion, maintained at 30°C for one hour sncé washed
thorcuchly with water. The pulps susvended in water
(3., ccncentration) were treated with 1.5 sodium hydro-
vice (bassed on oven dry weight of the oulp) kept at 70°C
for one hour and washed thrcughly with water in the second
stage. 4in the third stage the pulps were treated with
sodium hypochlorite, diluted with water to get 3y pulp

i ‘ 5 (0]
cencentration maintained at 30°C for one hour and washed

with water. ‘“he feurth stage was extraction stage similar

to the second stage. In the fifth stage the pulps were
treated with sodium chlorite and acetic acid, water was
added to get 3% pulp concentraticn and the admixture
maintained at 80°C for one hour and washed thoroughly

with water followed bY sulphurous acid treatment to

stabilize the brightness.



oty
e

-+ aNalysis of the high aloha cellulose pulps as ver TarrI

stecificaticns:

~he high aloha cellulcse pulps vere analysed Jor
. C .
aloha Cellulose7), llgn1n77, ash, pentosan76, copper
wnbertt, brizht s~ 1 ] ity82 i
er®~, orightness* ', vilsccsity and the yield. The

results are given in Table 4.

alphz cellulose estimation:

Cellulose pulp consists of two arbitrarily defined
carbchydrate fractions ! the alpha fraction of high mole-
cular weight which remains when a mixture of »ulp and
&.3,0 scdium hydroxide solution is filtered arfter swelling
the fibres in 17.5w% sodium hydroxide soluticn and the
hemicellulcse fraction which centains short chain mole-

cules and which remains in solution after the above
treatment.

Three grams of pulp was treated with 75 ml of

17.5% sodium hydrcxide soluticn Zor 45 minutes. The

concentration of scdium hydroxide was then reduced to

£.3% and the mixture treated for another 30 minutes.

The alwha cellulose was separsted by filtration, washed,

dried and weighed. The amount of alpha cellulose was

calculated as a percentage based on moisture free pulp.

The results were corrected by deducting ash and lignin

contents of the pulp.



Coozer numoer estimation:

The copper number is defined as the nuunber of zrams
of the mettalic ccpper in the Ju,C resulting from the
reduction of copper sulphate by 100 gms of the sulp fibre.
it is a measure ol desgradotion of celluloses in pulp. For

the estimation, hagglund method of estimzticn was followed.

Srizhtness evaluation(e):

The brightnesses o. the pulp samples were ineasured
in a standard "reflection meter" in which magnesium cxide
was used as the standard ifcr brightness. The preparaticn
oo the test s ecimen and the measurement of brightness of

the samples were dcne as per the TArPIL standards.

Viscosity determingticn:

4 sample containing the calculated amount of dry
pulp or cellulose was weighed and transferred to a glass
or polyethylene container and fitted with g stepper or
screw cap. Distilled water (25 ml) was added and the
container was closed and shaken to wet out and disperse
the sample. The air was swept frem the container with
3 stream of nitrogen and without stcpping the flow of nitro-
gen, 25 ml of cupriethylenediamine sclution having 14

conper and 24 ethylenediamine was added. The contalner

was clesed tightly and shaken vigorcusly until the cellu-

lose was completely dissolved. The viscosity of the



soluticn was measured in a fallinz ball viscometer. The
visccsity 'y' was cclculated using the rormula ¢y =

% (?1 - ?2} k where t = tiine expressed in seconds, P1 =
gensity of the ball g/em?, ©, = density of the liguid
g/cm3 and k = instrument constant. by usling the conver-
sion table by Browninz?-, the intrinsic viscosity [nl
of the samoles were determined. The dezree of polymeri-
sation (UF) of the samples cculd be found approximately

by the rformula Lr = fnl x 190 and the average molecular

weight by the formula : M.Jt = DF % 162.

e
o



Tasble 4 ¢ analysis of the tleached culns.

T ilpha ce- 77 T bright Yield¥ Vi
: . i ; B 3 SCo-
rlant llulee Lirnin Ash FPentcsan vopper ness  of pulp sity*
(50} .4/ (7'-’) \.2/ o (N)GE (‘NS)

1.a
a 8l o U 2,6 0.8 6.8 0.96 55.0 20. 4 a
b 85.6 .97 0.7 $.2 0.76 70.0 19.6 "
c 90.0 500 047 5.8 0.76 73..0 20.4 -
d 923 1.0 0.7 AN 0.89 75.0 R2.2 -
e Oy o7 1.0 0.4 b3 1.08 80.0 %5 -
1.0
a £5.40 245 0.8 5.2 0.90 63.0 234 .
b £7.3 248 0.6 5.9 1.00 63.0 23.4 -
" 91.6 2.0 05 5.9 1.00 76.0 23.8 -
d 97 2.8 0.5 9.1 1.14 80.0 22.5 i
e 65,2 §0 Pih 3.7 125 82.0 22.6 -
1.
d QL.6 140 0.4 Gl 1.08 82.0 23.4 -
4 96.2 1.0 0.4 6.0 1.08 §2.0 19.8 .

conNtbdees
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Tadle 4 contd.

Plant ii_{zfl];s:e_ Lignin &ssh <fentosan Gopper igght gfeli? " ]
() G U R Ules ) T sty

2

d 93.0 Ra2 0.7 i 0.76 80.0 20.0 "

d 93,2 2.0 0.6 345 0,76 7%.0 204 -

d .0 1.0 ) 20 0.89 79.0 19.3 "

d 95,2 1.0 0.5 - 1.0€ 91.0 1G.4 -

4 95,7 10 0.5 2eD 1.08 §2.0 192 -
3

d 93.0 1.e0 0.5 6.2 6.76 730 20.0 4.0

d Il 2 740 0.4 5.9 0.89 72.0 210 RS

d 95.6 10 0.k 5:2 1014 80.0 21.0 he?
&

a 78.0 4.0 Piucd] 342 0.50 73..0 23.0 L.8

b 8l o U 1.5 1.8 3.5 0.80 T30 22,9 . 4.6

c 92.0 2+8 1:2 3.0 0.90 72.0 23.0 LyeB

d 94,0 2.8 1.3 5.2 y i | 7€.0 19.8 b8

e Ok 1.6 03 2.7 1421 80.0 18.7 Lob

contGese



Fable 4 -Eontd

~ilphs ce- Fight Yields ~— T

Plant 1luless Lignin ash rentcsan Copner ness  of pulp Visco-
T 7 B Y () (o) Ho.  ()GE (o) sitysw
2

a 78..0 1.0 0.9 10.3 0.60 7h 0 20.06 b8

b §2.0 .9 09 9.0 060 780 215 5

o 90.0 0.3 0.9 .7 .80 81.0 24«1 5.0

g 23.0 J.2 0.3 L.0 1.08 75.0 19.4 .9

e 93,8 0.2 0.3 3.8 1.04 77.0 1845 lye8
)

a 76.0 3B D.2 63 0.5, 730 157 4.3

b 2.0 2.0 0.3 Oy 0.76 72.0 15.5 &+ 0

c 94.0 0.2 0.2 3.7 0.89 75.0 19.4 3.8

d 94 .3 0u 0.2 2 Vi Gk 75:0 19.8 3.1
Z

b §9.0 0.1 94 7.9 0.50 81.0 AN B.&

b 82.5 0.1 0«7 5.9 0.50 32.0 L2.3 543

b .5 0.1 0.6 6.9 0.5 82.0 37.0 545

0 945 Q.1 Q.5 Sl 0.76 85,0 34.7 5400

b 93.0 0.1 0.5 5.9 0.89 85.0 33.5 5.8

contd..



Teble 4 reontd.

.1oha ce-
Pl=nt llulose ~ignin ash
»” {;2) Lv{ A /
&
| 240 1.0 0.5 3«5
d 96,0 0.5 Q.hy 2.5
d 94.0 0.5 Ok L0
d ¢5.0 0.4 D £
d 96.0 0.1 8.1 243
d 0.0 0.1 B L0
i
d 95.0 Ouly 0.2 3.5
d 26.0 g.2. D.2 2.8
d 36.0 0.2 0.2 L

7-0.

0.63

0.63
102
1.02

pright Yield:
Pentcsan Copper ness

(',-a)C‘E

83.4
Blyols
§5.0

90.0
89-0
89.0

of puly Visco-~
(o) sityeok
30.6 5 ls
28.0 L9
22:0 5.9
1.0 72
38:0 Zal
35:9 6.7
41.0 7 1
38.0 7.1
35.0 6.7

yield based on ovel dry weight of the raw materials.

% vyiscosity of 14 solution by falling ball viscometer 1n centil-

poises.
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if the bleazched prehydrolysed kraft oulps pass all
S . - 5 e s e .
the specificetions for rayon grade pulp zs per Tac2I™, it
is suitable for rayon grade pulp provided it shculd pass
filterability test. Those nulps qualify only for alpha
cellulose as against TAcrl specifications, it is recommended

for hizh aloha cellulose pulp of chemical grade.

The pulps obtained from v. juncea (1.5 months, 3 months,

and 7 menths cld), GC. retusa, C. burhia, J. sesbai, 3. rox-

comera, H. cannabinus

burgnii, weotadenia pyrctechaica, ..

and 2. cosale I-L88 were found to be suitable raw materials
For high alpha cellulose whereas the pulp cbtained from B.

papyrifera was found suitable for rayon grade pulp.

b

< »loha cellulose atleast 88, less than 5% pentosan, ash 0.15%,
lignin 0.15,0, brightness 85% GE, viscosity of 1l solution

5 - 25 centipoise and copper lo. 1 - 1.25.
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(#36) FRUiw TaST GRCING PLANTS-




Paor aRATICN CF ~ICRCCRYSTALLINE CELLULCSE (M3C) FROwm

£i3T GROUNLING FLANTS,

wmicreerystalline cellulose (4CC) is a very pure
fcrm of cellulose &nd is almest free from organic and
inorganic impurities. It is a partially hydrolysed™level
off DF cellulose'™ which 1s subsequently disintegrated
mechaniczally and dried to form & colloidal flour. The
sioneer worker bBattista®? had mede through investigstions g,

A ,

and reccummended for a number ¢f applicaticns. Besides
that Germen and USA workers investigated its application
in the field of nutrition, oharmacy and beverages. Wwhen
tablets are made cut of it, they retain their prcperties
in humid atmosphere but instantly release their active
components in centact with water. rProducts which are
improved by the unique properties of ~CC include tablets,
stable éisversions, emulsions and gels. The most impor-
tant use of wiCC in pharmaceutical industry 1is as a tab-
leting zid because of its inherent excellent binding,
disintegrant znd lubricating properties. wmCC has oeen
used as adsorbent in chromatography. In short uiCC is
a gift to pharmeceutical, food and cosmetic industries
because of its inertness, freedom from organic and
inorganic impurities and non-toxicity. uiterature

survey indicated thet MCC can be made from soflt wood
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and hard wood high zlpha cellulose pulps, prepared from
waste materials such as saw dust and pacer wastes. ‘The
0L hos been prevared fron bambooSh (Dendrocalanms
haniltonii), Lkra read8% (L. ravennea), staple cotton
fibregh and news print wasteS?, The 1CC from cotton
was eveluated as & tablet excilpient in conmparison with
modified sterch and polyvinyl pyrrolidinegé. Leeping
in view the vast industrial utility of MCC, the high
grade alpha cellulose pulp prevared from ten fast

growing plants mentioned were converted into iCC.

materials:

The high alpha cellulcse prepared from the plants

as pver Chapter II were used for preparation of micro-

crystalline cellulose.

tlethods:

The high alpha cellulose was refluxed with 2.5N
hydrochloric acid keeping the solid liguor ratio 1:40

to get hydrocellulcse or "levelling off DP celiuloge®3,

The mechanical disintegration in water followed by

drying was skipped. s«nstead the hydreccellulose was

washed and mechanically disintegrated in alcohol-
acetone {50:50) medium in a Hobert mixer at 3000 r.p.m.

for half =n hour. This oroduct was filterable through
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filter vress and the filtered solvent cculd be reused
for the subsequent batches. The .CC thus prepared was

dried a2t room temperature -nd yielded a milky white

product .

The +CC obrained was analysed for molecular
weight82, moisture. content, organic solvent extrac-
tives, ash content®?, contents of calcium®8, chloridesS?,
iron87, copperas, arsenicog, leadgo, and sulphat987.

averagze diameter of the microcrystals were found by
electron wicrecscopy with the scanning electron micro-
scope (obhwi) set with low beam accelerating voltage

7.5 kv and given in #ig. 2, 3, & & 5. The micrographs
of 00 were obtained irom Tropical Products lnstitute,
London. The bulk densitysg, yield and other general

properties are also reported. All the analytical deta

are given in Table 5 & O,



vxperimental uata:

v B

a) Table 5 : Viscosity, average liolecular Weight and Yield

of the VGO Gbtained:

Intrinsic

—— . - ———

S.io.  slant viscosity l()i);c ﬁve:;ige Yield
(n) D? x102 (%)
1 3. sesban 1.00 160 30780 70
2 D roxourghii 1.00 130 30780 70
3 C. junces 1.25 238 38556 75
L C. retusa 1.25 238 38555 T4
5 P. casale I-488 1450 285 L6670 75
6 C. burhia 1.00 190 30780 72
7 L. pyrotechnica 1.00 190 30780 72
6§ L. cemare 1.25 238 38556 73
9 H. cannsbinus 1.25 238 38556 Tk
10 B. pepyrifera VeS8 285 L6670 75




o
o

b} Teble 6 : Ash, anion, Cation Contents and Bulk Density of
+CC Cbtained:

Sul- _ Bulk
S phated Ca Cu fe AS Pb C1 SC,”" density
Vo. 4sh ash  ppm ppm ppm  ppm  ppm (%) b g/litve
1 0.04 0.07 4O <4 <10 Nil  Hil £0.035 <0.06 320
2 0.04 0.08 30 (& <10 i1l Hil £0.035 <{0.06 3940
3 0,03 0.06 40 (4 Q0O Nil il <0.035 (0.06 320
L 0.05 0.06 35 ¢4 «O Hil  Nil <0.035 <9.06 320
-5  0.03 0.06 40 ¢4 @O  Hil Nil <0.035 {0.06 = 320
5 0.03 0,07 20 ¢4 (0  Nil  Nil 40;035 <{0.06 300
7 0.03 0.07 20 (& <40 Wil Nil 40.035 <{0.06 300
§ 0.05 0,09 30 & 40 Nil Wil <{0.035 40.06 350
9 0.0k 0.07 40 & <0 Nil Nil 40.035 40.06 300
10 0.03 0.06 30 & Y0 Nil  Nil {0.035 {0.06 330

e —— - ——



c¢) average diameter of the microcrystals of »LC obtained

by electron micrograbPhs: For evidence, only the micro-

graphs of #CC obtained frcm C. burhia, P. casale 1-488,

£. papyrifera and H. cannabinus &are given in fig. 2,

3, 4 & 5 respectively. The microgravh of a sample of

high alpha cellulose is also given in rfig. 1 for com-

parison.
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Fig. 2 #cC.

Average diameter & u.

Fig. 3 #CC.

Fige 5 #CG.

Fig. b iGC.
Average diameter 3 u. average dlameter 3.5 p.
/
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211l the samples were milky whize, odourless, insclupls
and disgersible in water. They were partially soluble
showed swelliag in dilute alikalies, were insoluble
end resistant to dilute acid, inert organic solvents
cils. almcst 98, o- the samples passed throush 100
mesh sieve and 655 through 300 mesh sisve when sieved

on & mechanical stirrer ror one hour. The alcohol

scluble extractives in all were less than 0. 05.

.

from &
it was evident that the same compared with the market sd

review of the preperties® of MGG samples

varieties of ~0C. nence it was concluded that the high

alvha cellulcses predared _rem 3. sesban, S. roxburshii
- - e —— — —-h_'______’

= ) > P : 3
C. juncea, C. retusa, <o. casale,l-488, C. burhia,
= gaiida

e

E. caiard, h. cannasbinus, &, papyrifera

L. pyrotechnica,
could be suitable materials for commsrcial production of

l".l:.C C .

——

— —
- S it —

——

% pattista et 21€3 prescribed the commercial 1CC has mcle-
cular weight 30000 to 50000, moisture less than 5/, orga-
nic solvent extractibles less than 0.05%, ash less than
0.05%, calcium less than 40 ppm, chlorides less than 50

ppm, iron less than 10 ppr, and copper less than 4 ppm.
The average diameter ol the mlcroZerystals ranged from

few thousand Angstrom to ten microns. The British

BPC) specifies appearence should be clear white.

standard (
d have sulphated ash less than 0, 1%, arsenic less

it shoul
4 and sulphate less than 0,06%.

than 0.35



I8 & Jis G EL win Sk CrF Cretualaria Jjunces,

crotalc rie retusa, Sesbania roxburghii

AdD hibiscus cannabinus.



by
~d

b e A D LSt "“ri- :J J crde ] l >
o lopae Junces, Crot. larin
& = _csledi g

o oda B W (Y

Sicnla roxburcshil -nd hibiscus cannabinus
2kDlScus cannabin

“C& L

£ tS; nesldes thelr‘ lndlSA CH 38 er:.’ use in
ne a nuacer ol ©pplicsticas in seap makine,

.nd in phzpa 8§ solvents 7 L
phara:cy solvents for intramuscul ap

(9}
r \-
e

as clmtment bases : 1d to revare 0il derivative
1 : &

(=]
.

(9]
—
=

cri.oceuvie: L odditives. oSearch for seed cils B

investigation for nutritive Purpvose agnd

m
(9]
ct
e
<
t J
r..‘
pa
]
O

industricl appliceticns. -he seeds of the plants o j
T < = o uncea‘,
cannabinus were chosen for

¢. retusa, 5. roxburghii, H,

seoresning.

Vetnods:
o) Cleansed seeds were ground in a mixi ang extracted

with hexane for about 16 hours in a Soxhlet extractor. The

resultant extract were riltered and dried over anhydrous

The bpulk of the sclvent was distilled

sodiun sulphate.
reduced pressure and last traces of sclvent

¢ff under
The yields are revorted

sassing nitrogen gas.

remcved 0¥
ges of the welght of the seeds. (Table 7).

4o

as percenuc,

Physical characteristic such as color, refrac-

b)
s refractometer/, apparant specific gravity

sive index {abbe’
), and optical rotation (Nilgar polarimeter)

(using pyknometer
and are revorted 1n Table 7,

were found cub
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1o about 2 gms of

-~ 5

- e ™
rately el -i;

i
-l )

of 1:1 v/y Mixture orf Neutral
eth}rla_[_cl;h(_.l {f'nd n"hexane was ;':?dded-

Lhe admixture
bCilLd Ko o

W3S
Cr 2 minutes

and titrateq agai
votassiuzn hydroxide using ghenol;hthalein as the indi-
sater. Ui c1d velues were Calculat =g by the following
Zoramlas

HB8E .1l cleoholic

’ e o > e -
L L

'3

where = mi of zlecohclice ECGH, I - normalicy o

alco-
holic XCH 2nd p

]

wh. o the sample in gms .

desults
are given in Tzable 7.

d) Eydroxyl Value87(n.y).

Two gramsg o~ accurstely

weighed ¢il samples were heateq 100 + 50,
<

in reflux
hours with 50 ml of ac@tyleting reagent
(25 gims ¢f acetic anhydride magde up to 100
[ &

set ups for 1 .
ml with dry

stilled water were added
long the inner sides of the Condenser toq wash down
a £

L ' 2 of di
pyridine). Then 2 mls

the aceticanhydride which wasg Inturn washed dewn with

! h-'] i n Q Uei[l;‘i G t,he .Llesl: I'v-e['e I . “atub
ALCOIG L }'e con

(= i 3 COhOliC I{C i usln 1 I . ' :
'1:% 1d11S & StanCaI '_i al H ;

the indicatcer and at the same time a blank was run.
as &

48
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The hydrcxyl values were calculated using the formula:

Hn.\‘. =

where

.t = plank titre value - axnerimentel titre value,

ormalizy of alkali, w = Wt. ol the oll in gms.

=

-~esults are zilven in Table 7.

&7

e) lodine value {(i./.)"": This value was found

out by «iji's nethod. The oil samples dissolved in

4. - chlorolor:m or carbentetrachloride were treated with
cxcess known guantities of lodine monochloride (.iji's
Keeo REELE

eccent) in flasks with air tight stcopers. The flasks
resger

g

\ ot in derk for 60 minutes. Then the unreacted
were Ke: "

i odine monochloride was egstimeted oy icdimetry. blanx
iodine !

in-tions were done simultanecusly under identical
deperinlllo b S

5 E The iodine values were calculated using the
conditi .

formla:
(Vb - Vs) x N x 100 x f

W

where

w ile i€ ol lution used in blank Vg =
Vb = Jolume O+ "“é"t.bli- soLu a ?

1as5,0, unused Dy the oil samples,
, ; » the WNapgopVl
Volune O

; ~ the Nzpsp0y solution, f = Humber of

" Gaetia Lty oL The€
N = NOl ma
. cdine equivalent o 1 ml of Na 550, solusicn,
¢ e 4 &
gms oL -
the sample 1n gusS.

@ = deight OF



wesults are ziven in Table 7.

f) Hbr titration of the oil: HBr titration is

to find whether zrcups life epoxy, cycleprepane and
cycloorcpene are Jresemt in the oils.

Lurvetakis reagent was drepared by diluting
cf "An=lar' grade 2cetic acid hydrobromide (507)
1itre with "Analar" acetic acid and standerdising

-~ eninst anhydrous sodium carbonste. Crystal violet
cissolved in glacial acetic acid (C.1,.. solution) was

sd as the indicator.

bout 0.3 to 0.5 gm of zccurately weighed sample
of -il in dry benzene was titrated against Durbitakis
¢ The percentage ¢f oxirane cxygen was

-’.).‘ - &

reccent 2T

cnlculated using the following formula:
2 &

NV
w

120 %

% oxirane oxygen

The ritration was continued in th- same ilgsk at
i 1 r l vr vene -‘:‘t‘t'-' Lo ’_.v . i he
559G with st irring for cyclobrel v sei
wisteg -8 sterculic scid/m=lvalic acid
5 caleculzy=a 25 S
values were

: rormulaes
using the 10T

i {4 = 20,4 v
gterculic acid = 29.45 x -
= 28 5 OL( % av

malvalic acid
t w

-~
‘



is the nunk i o P o ) -
e number ¢l @l of IBr scluticn of normality .7,

wiere v

re-uir-é _cr w gms of the sample. .esults ere given in
> giver

~-tle Zs

g) halpohen test: This test detacts the sresence

cvelopropene group i1 the fatty acids. <t was done

¢f
¢nly cn higiscus cannabinus cil aiter getting the nositive
result on Lor titraticn.
Li-ht drcps of the oil were mixed with 8 drops of
1 .ite weavent {1 solution of sulphur in $S, diluted

with ecual volume of 2lcchol) in a test tube. ~he contents

.jere neabea over & water bath for 45 minutes to remove C3s.
The color change Prom orange to red indicated the presence
of cyclopropene acids. The color change with cottonseed
0il was taken as standard . under ldentical conditions.

St_n.n ).87:

Two to

ct

h/ saponificaticn equivalen
#—_‘_—-- - S

three gréfs accurately weighed sauples of oils were

with 50 ml of alecchclic KUH solutions on a water

refluxed

fop ONE heur and ~itrated against standard HCl using

bath

Ohenolphthalein as
e calculated using the formuls:

indicator. Blenk was run simultanecusly.
The values Wer

1000 x W



s
o

wihers w is the weight of the sample, Vb is the volume of

#01 uszd in blank experiment, Ve 1s the vclume of HCL

used in ex.eriment and N = normalicy of HCL acid. =esults
are -iven in Table 7.

i) Lstimation of unsagonifiable matter: Two erams
T g

of th- sceurctely weighed oil sauples were sapcnified with

4100 ml of Geb5N ik soluticn for 1 - 2 hours. The alcchol
was distvilled off with occasional additicns c¢f water. The
enreoats was then diluted tc three times their volumes
it distilled waver ~nd extracted with neroxide frass
sclvent ~ther 3 to 5 times successively ©1ll the extracts
save nc residue coll evenorstion. The ccmbinad sthereal
cy-paCtS Were washed with 5. katll sclution and subsequently
wizh wate” +111 -he washings were neutrgl. The washed

b

evtracts WETE dried over enhydrous sodium sulphate, fil-
tered and Gistilled to remove the solvemt. The weights
of the rcgidues afver drying at £€0°C for one hour wers

getermined ana the percentage of unsavonifiable matters
ealeunlated and given in Table 7.

j) Thin layer chromatograohy (T.L.C.): This was

= .d with silica gel G. $5 el 8 g ol
done on plaves coate e to distinguish
t'ad al’ld nOn-OX}’genated fatt}r acids. The

betweenl cXygelle
noted fatty scids move
cive a single spot irresvective

faster than any of the

non=oxyze
Satty scids and

oxygenabved I



57 chnain lenzth and uassturaticn. The identificaticn

(|

+i~ spots were done with reflerence tc

Sround nut ¢il - a normal oil withcut =ny

(D
i

special functional groups.
b, Cotten seed oil - with cyclcorepene group.
-} Priveraclia - with enoxy group
d) Jastor oil - with hydroxyl grcur.
wesults are ~iven in T-ble P

. . 3
Uler: -violet apsorpticn swvsctroscopy-~: The
Ulgy: -vi0Lbh S-=-—

o/

UV = .- ctra wWere
bout 0.5 ©6 9.6 gram cf esccurately weighed oil
Al L

neter.
1 cre dissolved in cyclohexane. Half ml of this
2.0 o B S 15 B i
lution has giluted with hexane tc 25 ml to give :
solud g

final concentraviol 7 100-120 ug/ml. Ground nut oil
tna

i re | s the reference. The objective here
peaks wers used @&
detect conjugatzd dienes, alvha-beta unsaturated

—

od dienes or ketonic zgroup. None of

ketcne, ConJugav
; necial groups as meaticned.
<1l = ShO'Wed av}'y Sl
the CJ.l..;
s 150, 5 . :
1) nfra-red spectroscopy (L) -Ya 21 per the
j dppreTe T maon
tperkin Llmer 377 Grating IR Spectroueter®

spectra;
d -, ound nut oll vas used as the relerence.
was uset.

taken in YL Ui LG & SPO—"!OO" Uv spectro-

t- 9
Juo
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) ‘1

The It sectra with inter.reteticn are given in figures

he Cacbinus respeetivelys

(nly in che case cf k. cennabinus seed oil an
~dditional peak at 1010 cm~! was observed indicating

the cyclopropoene Zroupe.

m) DR Spectrosqggxgzz The spectra of the oils

w-re taken in Verian T-604 NiR spectrometer. The NER
s rectra with interpretaticns are given in figures 10,11,
Jjuacea, E- retusa, E, I‘OXburghii o

12 & 13 for G-

connabinus respectively.
£

e

f. canngbinus gave additional

unly the seed oil of

el Sh .62 Q9 indicating the presence of cycloprobene
S1gME

zroup 1ii fatty acid-

al G-s Licuid Carometography (GLC): This technique

used for the study of fatty acid composition of the
Wi s 2d =
ssed £ats studied.

The seed +ats from ¢. juncea, L. retusa and 5.
niji which were nornal oils was esterified using
I /]
roxXours |
H/H,50; ©© prepare methyl esters cf fatty acid for
CHBU ot

. +ne He c~nanabinus 01l which is having acid

nLC. From the 2f e
ropene group, the methyl esters of mixed

sensitive cyclo?



scids ere re-oared by transesteriricuticn. ifor the

tr-nsesterilicszticn, ene gram or thecil in 50 ml of

+ts lute nechanol containinzg 1 sodium nethexide was
veflexed .or auvcub 20 miautes ancé the methylesters ‘ere
. preted with ether. The nethylesters of the olls were
igh 60 ml of zosolute methancl saturated with
_nd the reacticn was sllowed to proceed

silver

! woeracure with stirring for 24 hours. Then
roon tenperaiu

~he cruteats wWere diluted with water and extracted with

ther The extracts were .dried cver enhydrous sodium
e -

~yl-h:te ~rd the sclvent evcporated in a stream of
nitrogzn gas-

The methylester sanmples were anzlysad using verkin
& chromatogrash equipped with hydrosen flame

[

_limer EE1 8

ticn detector. The conditicns used were:

ipnist
~eoplex L0, 15. supported on chromoserb Was adscrben
Colwan telis erature : 190°C
Letector temperature : 25000

270°¢

Injection temperature

Nitrogen at the flow rate

e

Carrier £a8°
of 25 ml/minute.

- juan specifications: otainless steel, 2 meters long
o)

andéﬁ' diameter.
,dividual ratty acids were identified with

ylester of lin seed oils (fig. 14) The



chr.mabear -y othner cils are siven in figures 15,
'he vercentate of individual fatty ccids

1, 17 « 1&.
were evalusted by the triszngular method of peaks rIrom
t".

) PP
~arenZoe

rams civen in fable

hz yield of seed 0il of H. cannebinus wzs 205,

indicated thaet this is one of the petentizl scurces

le mgnufacture. The GLC

: geed oils..or Soap and cand
retusz &nd S,

0=
d.t- showed thet cils of C. juncea, L.
wolhid are pich in linoleate whereas L. cannabinus
roxburghll are 2
:1 was rich 1n salmitate. The H. cannabinus oil also
il we & i S

: <
has cyclcprcpene fatty acic-

an

(g



- m, e I
e l,..

el ¢ BEs

“=btle 7 : Physiccchemical Characteristics of the seed (ils.
analysis o. junces C.retusa  o.roxburzhii  H.cznnabinus
a) Color & _-rk yellow dark zreen yellowish light yellow
'Brield 3'7379 3-8:'4) brown 3.78,,0 20:’,)
b) 1 *° 1.4551 1.4551 14540 1.4563
c) sgecilic 0. 8&8L 0.9086 0.9218 0.9182
gravity
d} iptieal Zerc LETD Zero EG
rotaticn
e) acid valiue 133 4.93 3.29 1451
r) Hydroxyl value Wil Nil dil 5T
g} dodine value  Juve 1430: 8 189, 1 117.5
(Ba¥ad
h) HbBr Pigration )
L, Lero Lero Zerc 4erc
gy
At 5596 Zero Zerc Zero Vel mijl
2 L Ve ] i Neo i [ TR
i) Halvhen te st e TLV egative egatilve Positive
& 4 o LW a
. s.eanificetion 282.0 2ok 5 £73¢V 300.0
4 L fiivalent
i . ifiable . o
) g?i}:g?n{lﬁ;a .93 2.68 12.63 2.18
it -
0 1 174 2.07 1.89 0.55 y I
. . o oxygenated iitty acid 3
1) TLCT e _ i
ormal Normal Jormz 1 Normal
\ v ol 7b st '
m) LV orect - ; .
_ Normal Normal Jormal Hormal + pesk
n, IR Spectra G ) at 1010 cm~1.
A& i:;"-ou) g = . ) .
Normal Lormal Hormal Normaé + signe
R bpectra at 0.624
¥ iﬁt-f30,11’1’ q
o 1 ;) "—_‘_,,_.-—-"'" S
..--‘-"‘—"—' ~ " o 5
’ - alent to 5,614 of cyclopropene fatty acid expressed
o 11vaLe
w« This li"f§ - acid.
# ethwr:Glacial scetic acid = 70:30:1 as solvent
cutis o M DISERY chromic acid.



e & 3 cnent Jatty ~C1ds ©

_&ble © ¢ wG.

.ethyl esters of

15, 16, 17 & 1c).

an
)

" the Seed Lils by Gil

- - v :;=
s.roxburghii i.cannabinu

crmoonent fetiy :.juncea G.retusa
ac¢ids.
1) 11 + O |
ndeconate Traces fraces il smy
2) 12 =V -
Lourate Traces fraces Traces A
3) 13 + 0
Tridec: nate 1.10 .03 Traces .10.90
L) 14 ¢ O .
“;ristlate Ouli5 0.93 Traces Nil
) 15 + O
2 |,~etconate 0.63 1.12 Irzces 5.36
6} 16 ¢ O e o
Salmitave 2277 36.67 15.30 38,97
10 + 1 - »
7 Zoomerate il Nii Traces Wil
- : O =
&) T?rc"rate Nil 0.89 I'races Nil
LAz ;:Cl L
: O
2 ;iearate Lo15 1.30 R+35 Traces
10) 18 ¢ 1 0 13.5¢ 15.06
Cleate 15.07 z ; %
) 37.70
L 32n&l§ate 52.51 40,0k 63.15 )
i 1inc;lenate 3.20 2.69 4.13 Hil-
iy
13) 20 :;hoid'ate Traces Traces Nil Nil
ira 7 -
_..-——-——-""""‘-’—’— = T + ) T 7~
inus seed cil nzs cyclopropene fatty acid around L 585
. . wpoblndto = . . )
W S EL—EL""“ sterculic acid in sddition to the above mentioned
expressed a5
cids'

fatty @



(7 Leptadenia pyrctechnic .

—————
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-aako U septadenia

\
Lo Fanaes =

« eri-~4 s of L. nyrctechnica were coarsely

tr:cted with thanel in 2 soxhlet for o0

extract was distilled under recuced

silute sulphuric = <= (5., and filtered. The
235 chr<nmtographed over silica gel

ten 1n

cic ias luble ~esidue
C 2A0p - = e
i+~ etr-leun st Ner (LO™-00 ¢), benzene, chloro forii,
3 e ) eluantse. pach fractic
etlwl ~cet te 4nd lcolit ~ luant & tion was
. ! sz laie _ ypins i piess
rocarofii&tcs- -l ;
; - wengene fraction yi
ilter rechro.ig: sranhy 00LY bree on yielded
, ; . -4 lag wnicd T identified as
three CLT S T e L
: 1 (=1L} and Zernencl
. t2 sitcster~-
tars:. T . (“P-I), “
,  :g.T and {p-EIL wers isolated for the
s =mdad)e i | - o =0 = )
— ¢ =denidds detailed structural
o2 . . re e 3
first time 317 che 5 1 _
t — hysiccl and chemical methods.
_ - . ) en L Y - -
slucicaticn B o€
24 g rlLlcaUlU ,;E,iw—--
] d was SOlUble in Detroleuﬂ
pripy? Bee compo
1 olubi- itbLl- —_— snscluble in alcohel, hct
- ‘v r’.' or
- l‘: T., bpnzene ) = . ) B o :v:i'_id_* p 570 Sodium D 1‘:-_;!~_
n o5 go¢ium BYOS
Fut e & ) .
WAL 5.4 B+ ylcentl"ated sulphurlc acid.
- COi
bonate scluvl ‘
¢ . chlorciorm
IR 7 vl - L*]a
B, s LS s

99



(qld

.nclysis: anslysis of

ollowing valuess

e
= thabbop Hoe 11.7%m eno O = 3.755.
5+« wetesctizin of Functionsl sroups:
dree Yervexyllf wroupe-s ccapeund was iunsoluble
ia =zcdium hydroxide svluticn. rhis iadicated the

was ~bsent.

ool S

freé csrocxylic grou;

p) -henclic wnyorcxy nrcus, The cempound dissclved
ju : leohol @id not zive viclet colcur with neutral

favpic chloride goluEl N

was &bsent.

Tnis dindicated the
nhenolic hydrcxy greup

. ' o oo i & : b e "
or free alg.bcilc Uroup ™3 10 mes,

{wathate lest

-~ the comnrcund nixzd with 50 mgs of KOH was

cooled and Few drops of

of

ed in a test TunE,

A

hest
sther added followsd oy dropwise additica
carbondisulyhide. The developmnent ol yellow
turbidity indicated the alccholic group.

: 93. o ¢ 1
) Free varbonyl Greup?3:  The compound did not

sehling's scluticn and (ii) zive

(i)} reduce

specipitate with 2,a—dinitrcphenylhydrazine
scluticn snd sc frez carbonyl group was absent.



[ C(‘;Z'] 13 C DA ! :
> N s I oL lth L H ! o 3
i 1 o “wS LU _‘UAd

trooted with 100 Hpo L
io Hpouy {(-.2 uls, concentrated Hooly

{2.0 ml) -nd ~allic acid 10, scluticn in alcohel
{< «1 ml} ~hd wzrmed on ater D . '
P ter bith Jor 3C minutes.

neoanNg s A ¢ ind iee 5
ysence of sreen colcur indicated thot no methylene-

dioxy group is resent.

m A G 6 . 3 >
2 19357 . . little ¢ the comround was taken in 2
test tube £nd t-soted with 2 dro»s ol ccncentrated
v d 2 dfons cf venzoyloercxide in benzene. The

stoper wWas charged with a arop o1 chro-

- Hpoty mixture ang inserted in the

tuoe cengaining the ccmound. The tube was heated in
i ; (8} - 3
n bath at 170°5 for 10 minutes.

late. The absence oi violet

The susvended

o Darai il

dropb vas wiped on a SPOL
cated that 10 methylenedioxy group is present

colcur lndi

£) Eiiifﬂﬁiggiﬁfz
+ L"' /. b q
9. svout 5 mg of the compouad was added

tc 1l nydroxylamine hydrochloride (0.2 mi) in methancl
in a test tube- Te this 21 KUH in methanol was added

k=line. The tube was heated

crntents were al
HC1 was added to make

=411 the
cooled and then 2L

toc bcilling,
£ pluish purple colour on addition

it acidic. L\bsence ©
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il cro: of 10 serric vhleride solutiszn indicat =d

ter lizke o is zDsent.

ck

c1e . "s Lo @ aro: of the solusicn of

coiicound in dlexane one drop < octassium sericdate

ccuapaining silver aitrate was added ia 2

blzek s "t _lote. =sbsence of turtidity indicated

thet e cxide iinkage is absent.

Unsaturaticn: asbout 2 iz o the compcund dissolved in

neutral lechel was treated with 2% soluticn of fwnG
v
and wezrmed on a water oseth. [he disappearence of

ermangaencte ¢tlour indicated unsaturation in the

comcund .
“he cemound (2 mg) 1n neutral alcohsl was
treated with 1,0 soluticn cf tetranitrcmethane (2 drops)

in neutral alcohol. The appesrence of yellow colour

indicsted the rnresence cf double bond.

Test Jcr -terols
- g o 3 # X :
..ibermann-purchard test i The compound (2 mgl in
CHCL, wzs treated with few drops of acetic anhydride
4

by additicn of cecncentreted H23bh° Levelop-

followed
colours indicsted stercl type of

nar o" T‘lﬂy ol

compounds .

b
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Lo I €GB Pl teos

W (3 ol s . v 8
2 L {in Cilly) -oserption bands and the

varicus groups are given in 7 vle €.

5317muelts
taple S 8 s 9] ctral -tz of iLo-d.
em™ ! Assigned Groups
3650 CH stretching

11o¢,1250,1330 seccndary OH bending and C-0

stretching.

C-k stretching alkene trisubstituted.

303V
290 U-H bendine alkene trisubstituted.
1550 o-C stretching alkene trisubstituted.
- — ——_ - - - e ————

; tral Loata:

Ne-akt o2€C

\

The lud gnectrun of iP-I is gziven in rig. 19 and
civen in Table 10.

hod civen the cignals 38

vekle 40 MR Signzls of 4k =4e

— . —— e e

s ST - . frotons
No. of protons ppltiplicity asslgnment,
- CH'\_ 1
0.75, 0.95,1.95 L ) -Gy
1.L = T2 "y nrctons.
o . \"k‘ i !
N - ’ “ 1 | /u =il
i £ 20 1 m vinyl proten.
) e .’) - Plig s =



-n thes -. spectrum of the ccimsound after gl

exen: . & (ziven in sig. 2Q), the sigmal 3.2 - Faul e

dis: e-red end hence coniirred the presence of UH
Srouze.

s 3 TV 5 % .
atas 11Vt The iass sxectrum of Li-1 is

i
{

. ss ooectral

.- - . '._+
siven in ci~. 21. 1t snowed & prominent M at 426 amd

the other characteristics fragments appeared at m/e 302,
m/e 287, n/e 28k, rn/e 204 and m/e 00,

some of the important [fragments obtalned are

~iven in Fic. 22 which were in agreement with the

JI
structure O- caraxerol 10k,

64



10,

714

4 QAIC

e 45 n‘edlsf

vdigh 1z

r. - Ziven in

e ST S

1=

in zzreenent

A ol

it ga

literature.

The ccusound Li=I was

ve a2 melting

with the

coint of 282-2:3°

elting point of tara-

ti-n cf Li-I 4cet te =nd Identification: pp_, .

re.luxed with an excess ol acetic anhydride and sodiunm

te IOor su
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2CeT

he

et Er, £l

gixture. The
gave a4 «l» of
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1725-1750 cm~1 (C=L stretching) 1455, 1375 cw™! (methyl

bending of acetate), 1020-1290 co~ 1 (symmetvic stretching
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aster -
g, 231 8
disappeared &n
3 prevens indi

The melting
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0. time to acetylate it.

~cetyl-tad comoould was »recipitated in ice cecld

iterad, dried =2nd crystallized in CﬁCl3_CHQLH

cund ¢n TLC in bengens

cemrarad to LY. of 0.6 of the original

crystallized from

the IR spectrum o the zcetate, the 3650 cm=1

) appeared.

d 2

etate

GOAYY

reagent

peak due to CH stretchineg of wd-L vanished and peaks

in l«i ¢f acetate (given in

new sherp signal appeared at 1.98

alecoholic zZroud of
101 (sgluticn of chromic acid and

ignals at 3.2 to 3.4E (due to alccholic UH LP-I)

cating monogcetylated product formation.
zting qc :

o . a
ooint of the compound was 304-3057. The w3

had been explained in Fig. 22.
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s LP-I Hetone as Larsxerohe: Selective oxi
LP-I was carried
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weter) in acetcne at 15-20°C without
double bond. This ketcne had -bsorpticn

170. ¢u~1 in & {KBr). In R (C2Cls) ziven in

Czil J C
2i . 24, the signzl 2t 3.2 to 3.4% due to hydroxyl grcup
~f _.-_ v nished. The results are in acccrdance with

= 4 -‘ll
tep-xercne izcolateg srom alder bark Y2, 103,

ased on the above evidence L?~I was coniirmed as
po1 10k 10Y Lhich is having structure as follows:

e
'J

ot o

TARAXERCL

Isolean - 14 - en = 3ﬁ ~ s
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- Sifiesnss & RN i T
s W entifizd .s o:tu-situsterclilu=1..
2 o\ B a0
: g e o 1I+JUJ , )}X] : -'-.)_'-\ (@] I ,
U 37 v1in LJ.lL)lB i ’.-31""JCipit::ticn
R DR +- e : i )
fth di_itc aim, acetite .pt. 127-12c%, [ 5= =k1"

rliried by co-TL8, mix-TLC

¥ betz=sltosterodi.

wiiity: A 4
Iuvlilty: Loluble 1z stroleuw ether, veunzene,

1 . e

chicrcform, ether, and inscluble in zleohol, hot water
< N ,
srdiua hydrcsxide sclution, 5, gaHCC3 solution znd in

crncentrated HZSL#'

95, Llediegntss icrocen, halogens =nd sulphur were absent.
3- peirie retation: (] “2-2." in CiiCl5.

£ 1. c.moound for ele-

Jpey Zmt wheodtid < _;‘-5: KAt Toss GF

ave the following values:
-nd 0 = 35755

sencts g
: -1 T Nf
C = Eh.bhbp; B = 11.797

B sunctional GroupEs -

+) Free carboxylic grcup ? Absent.
5} 4 henclic hydrcxy group : absente.
Present.

c) free 2 iccholic group :
d) Free carncnyl group nbsenu .
ibsent®.

-] Bther linkaze *



K27 ¢ abseat.
> J4 <338 TUreticgin : :resent.

: 5 3T ' stercl ¢ .csitive.

Th ax {3%n CZiClB} absorsticn bands ang he assignients
gniien

sre rocorded in Tpble 17.

Table 11 : Ik spectral Data c¢i the sompound LP-III,

aSslened Urouos

LH stretching

seccandary (H bending and G-¢

Stretching.

C-fi stretching alkene trisubstituted.

3030
«20) C-H bending alkene trisubstituted.
1660 C-C stretching alikene trisubstituted.

7. NiR 3pectral Yata:
The NMR spectrum of the compound LP-III is given in

Tiz. 25 and gave the signals recorded in Table 12.
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£ dual Swectl“u.ﬁ Cf. tl]e C¢ ‘“-.C,Llnd L‘J—III i

=+ 7 €7 pdve the signals recorded in

Lobl 12 . wee wrectral Laeta or the Compound LP-IXX

S R .rotons
g\ -0.001 Drctons wultiplicity assignment.
. S ————. e e
90, Q8 F.10,
1,20 1.30, 1.7Q, L8 = CHu0H
3 2
proctons.
3.4 = 3.0 1 il jp T
5.5 - 5.8 1 1 vinyl proton.-

in the DZL exch,v;nge NLR spectrum, the disappea_

rence of 3.4 - 3.6<? signal confimed ths presence of (-H
function.

+s opectral t. 1125 1. the ikass spectrum (Fig. 26),

. & +
the compound LP-III shcwed a profilnent w1 at 426 m/e

and the cther charzcteristic fragmentg appeared at

2/ %11, wfc b0, mle 341, w/e 273, n/e 259, m/e 247,

SRy / e =, J P vy "_'. TAd,
.r:(/ [ j :3 '.‘,.,‘ (3 ,_). ‘j I IV 21."- J

Some of the important H&SS iragments obtained are

e . loined 1n Fig., 27 which are in agreement with the

structure of fernenol.



Jelting volgb!

Lhe ccapeund Li-Ili wes crvstallized in acetcne
o5 snd cave a nelting ozint ox 194 v,
105 : c-e-d _ac ate ald lgentiiication:
-cet & ro-ared s descrived for Le=d u.S
icenti i -.s Fernencl cetb te by its msloing psint
5¢ s [w], -10° in CHCly, its I, WR end mass

.as8 svectrum of __.1 acetrte showed the

S pecTI Uils -
parent reak &b m/e L6&. The other prominent peaks are
e k¥t I 24508 ife 453, nle 383, wfle 315, wle 3v1,
sr7, e 248 220 mfe 229. .&e
-~ ol L&oF DesXs T ==

eribed in
«ernenone'

, s 1p-I11 §gton%_?%.a__~-a-
oo nf Al M M 1. ~OH and
:_'.;--—‘“" : -~ i g n].COhO b
: Reving SeECH .
o P 2 - L <4 - K = ‘
e - Lisigad wWita zone's
cively - 77
o Selecﬁl : ]
ble bond ¥4 The identity
15 arrectinia the ¢ouble g
e REROW o _ “iR. The 1% 1NE
reagnev , .. 7R and KL
. flrmeu oo
, . ae os COR
of the et.o s o5 ag LD U2 18L-185 UG
R fer‘l’len * 4



I__i

v

»e

=D ad

n hs

THE I

1 ~r T e e = T
¥ Vlde C2a, t.hc sJ.s"'"H.L 1

1 whizh is hzving s
a he=ving structure

as

~J



camare . CuiLLECTED FRCW Jawwl.




';0

‘ - i " ,)C a7 g - -~ -
R s o JJ.JC . T -
-'!b_ o L1 wantana callarad ol LIECTED

e ——— e et i

*resh flcwe 7 L. © :
ers of L. camara, collected in the months

cf ..u-ust threcug g :
st threugh ovember were subjected to steam distill
a—

ticn in a Glaveng f i A .
in 2 Clavenger's apparatus and the average yield of
ag z

th. v lotile cil determi: s :
o 0il determined. elrsctive index, specific

spravity anc Erae ) e
sravity end optical rctatlons were deteriined and are

repcrted in Taole 13. Cther values€” were alsc deter

mined as belcw ang civen in Taole 13.

vster velugs lu-..)

wbout 109 mg cf the essentiadl cil wes accurately
i hoA in a 100 cc alkali resistant saponification flask
iiye als of neutral G5% ~lconol were added and the free
.4 with stulla rizcd N,1N ~aquenus aOH

acids were neulir&ad ot
phenolpht halein as
n added 2an Fir ech
on a water bath.

the indicator. Ten mls of 0.5N

with
denser attached

L H were the

aleoholic
and the contents reflexed Lor 2 hours
Thereafter, the rlask was cooled and excess alkall

with standariz
er value was

ed 0.58 hydrochlcric acid. Blank

titrated
calculated using the

was also rulle The est

following foruu=at
J_E_EE;EE where m = vclume, in ml,

EOV. =
of 0.5K alccholic KCH to saponify the esters and W =

ubstance in gms-

weight of the s
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2 “ter ..cetylaticn:

the cil and 20 mls cf acetic anhydride

r 2 nours in ¢ 20C il flask using air

e reiluxed T

c.ndenser. Thils was then mixed with 800 s ad ety

L) Ee " S )
axer and vig bolled “or 30 minutes

gprrsim=d in larce

«led. ihen it vas trensierred tec z sevarstor ang

Jected. The acetylated product was

(

the leower layer was re

e times with 50 nls of water,

D

successively thr

7 B A
Vasied

3

ti:ige with
then with 50 mls perticns of warm selution of sodium-
longer

50 mls of solution of scdiumbicarbonate ang

chlcricde {00-709C) until the washings were nc

ccii we litmus carer. The acetylated product was dried
vl thate snd 1its ester value deter-

over achydrcus scéium 3

mined.

acetyl Value:

This valuz is the difference between ester velue

ester value o. the cil.

alter zcetylation and

C_rhenyl Value:i(C.V.)

HyAroxylamine hydrochleride method was used to
deteraine this value. About 100 mgus of the oil was

sccurately weighed in a 100 cc sapcnificaticn flask and
0.5N hydroxylamine hydrochloride soluticn added

J- L ld s" "a’ S E & : ' I =

o d% s
acid titrated with O.5N

hydro chlcric
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d) S.ecirfic gravity 0. 8561
o) Lnotical retation 7610
i) acid value 1,.2550
f) Later value 5, .5000
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The GLC graph of vclatile oil frem the flowers

o & J-lc o dsig

L smzra showed thirty six ccmpounds of which only

fourteen could be identilied with authentic samples by

comparison with their retenticn time in the graph.

Co upared with allah-bad, Delhi, .erale and Jepan oil
samoles 2 few aore constituents namely citronellal,
pmenthen-1-cl, elenol, ceryophyllene cxide and limonene

in the vommu oll have been identified. This indicated

the variaticn in the constituent of volatile cils due

o the change in geographical source.
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ALKALCIDS ¥RO# SEEDS OF Crotalaria burhis.

Two alkaloids namely monccrotaline and croburhine

have been revorted from the stem of C. burhia?. Since

many olant species of the genus Crotalaria are well known
for existence of alkaloids in the seeds, the seeds of C.

burhia were analysed for alkaloids.

The seeds collected from Pilani (Rajasthan) were

soxhlated with petroleum ether (400-6000) to remove
fixed oils and fats and subsequently extracted with

aleohol. The aleoholic extract was distilled under

reduced pressure to remove the alcohol. The residue

Was taken in 1N sulphuric acid and filtered. The fil-
trate was extracted with chloroform to remove impurities
and coloring matters. Subsequently the filtrate was made
alkaline with ammonia and extracted with successive por-
tions of chloroform. The combined chloroform extracts

were distilled under reduced pressure. The TLC of the

residue (CHClg @ CH3OH : NH3 = 85 : 14 : 1 as solvent
e two spots with Dragendroff's reagent with

syst em) gav

Rf values 0.5 and 0.6.

TLC gave positive results, the residue
e

Since th .

h tographed sver' silica gel using solvents of

was chromato sor

i larities. The ethanol-chloroform (2 )
increasing PO )

80
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fraction yielded one crystalline principle (CB-I) and
ethanol-chloroform (35 : 65) fraction yielded anocther

crystalline principle (CB-II),

Identification of CB-1:

This CB-1 was crystallized from chloroform and
gave a m.pt. of 167-168°C which was same as that of
croburhine. The compound was identified as croburhine®?
by mix m.pt., Co-TLC and mix-TLC with an authentic sample

of croburhine. (refer the structure II in the Introduction)

For further confirmation, IR -and NMR spectra of the
compound CB-I were taken. The IR gpectrum (in KBr) of the
CB-I showed peaks at 1485 cm | (CH2 bending) ,2900 ¢m™]
(CH2 stretching), 1680 cm~1 (C = C stretching), 1737 and
1720 cm~1 (ester carbonyl saturated) and 3350 cm~! (OH

stretching). The NIR spectrum of the CB-I taken in CDClj

t
chowed signals at O. 75 (t H3C - CH, '40 )y 1.17% (s,
H3C ”‘c ofy 1EY (H5C - G - OH), 2. 13% (m,-CHz..)
= Sl 859 (m, - CH -
2.20% (m -OH), 3.25% (m, - Clip )y 3.85% (m ),Q

{
- = 6 2% ( - C = CH-
4e83% (g, = UHz-}, 5.25% (m, ?H ) and 1 m, H-)

Identification of GB-{EL

Thig CB-IL was crystallized
same as that of monocrotaline. The
3

2/ 11?9 by

from acetone. It gave a

m,ot. of 201°C which wa

ident ified f£inally to be monccrotaline
s ide F

compound wa
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mix m.pt., Co-TLC, and mix-TLC with an authentic sample

of monccrotaline. (refer the structure I in the Introduc~-

tion).

The compound CB-IIL, identified as monocrotaline,
showed the following IR peaks (in KBr) to support the
identity: 1485 cm~! (CH, bending), 2900 cm~! (CHy stret-
ching), 1680 cm~1 (C = C stretching), 1737 and 1728 cm~!
(ester carbonyl saturated), and 3350 ecm~! (OH stretching).
The NMR gpectrum of the compound CB-II in CD013 had given
signals at O 954 (a, HyC GH -), 1.10% (s, H3C - ? _ OH),
2.139 (m, - GHg -), 2.20% (m, - OH), 3.25¢% (m, -ECH?' -)
o 85% (m, - CH ~)y L.71¢ and L.87% (g, - qcaz -), 5.08%
(m, - CH -) and 6.03% (m, - c _ch -).
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SUMJIARY AND CONCLUSIONS

——— - -

Chapter 1 gives a brief survey of the fast growing

plants chosen for the study. Chapter II summarises the

methods used for production of high alpha cellulose or
rayon grade pulp from the ten fast growing plants namely

Crotalaria juncea, Crotalaria retusa, Crotalaria burhia,

Sesbania sesban, Sesbania roxburghii, Leptadenia pyro-

technica, Populus casale I-488, Lantana camara, Brousso~

Chapter III

netia papyrifera and Hibiscus cannabinus.

describes the production of microcrystalline cellulose
from the high alpha cellulcse pulp obtained from the
above ten plants. Chapter IV incorporates the study of
fixed oils obtained from seeds of C. juncea, C. retusa,

S. roxburghii and H. cannabinus for physical characteris-

tics and fatty acid components by GLC. Chapter V des-

cribes the isolation and identification of terrenes and

steroids from:the aerial parts of L. pyrotechnica.
Chapter VI gives the analysis of volatile oil obtained

from flowers of L. camara for physical characteristics

and constituent compounds by GLC. Chapter VII describes

the isolation and jgentification of alkaloids from the

seeds of E. burhia.

amongst the fast growing plants mentioned above only

TAPFI specifications fcr

B, papyrifera came up to the
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rayon grade pulp. The rest of the plants were found to
be suitable for high alpha cellulose pulps of chemical
grade. The optimal conditions of prehydrolysis and
kraft pulping and the yields of the pulps have been

worked ocut in each case.

Microcrystalline cellulose (MCC) was prepared from

the high alpha celluloses of the plants by a modified
method. After hydrclysis of the alpha celluloses with
2.5N hydrochloric acid for 15 minutes, the obtained
hydrocelluloses were mechanically disintegrated in
alcohol-acetone (50:50) mixture for half an hour and
filtered. The residues remaining on the filters were
dried and found to be good variety of MCC. The current
method of mechanically disintegrating the hydrocellulose
in water and subsequent drying it by spray drier, freeze
drier or drum drier etc. adds to the cost of the material.
Tn the method discussed in the thesis the solvent is
recoverable and can be used for successive batches. As
such this method could be cheaper and less cumbersome.
The MCC prepared by this method compared well with the
ties of MCC in molecular weights, visco~-

marketed varie

jeies, average diameter of Srystale £iE
sities,

from the seeds of C. juncea, C. retusa,

gixed oils
gave yields of 3-73%0

5. roxburl Eii and H. cannabinus
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3.8%, 3.75%k and 20% respectively. The H. cannabinus oil

though present in higher amounts showed the presence of
cyclopropene fatty acid and as such cannot be recommended

for edible purposes. However it may be possible to use

it for soap and candle making. The oils in other plants

The E.cannabinus

are in too low amounts to be economical.
0il was found to be rich in valmitate (38.97%) whereas

C. juncea, C. retusa and S. roxburghii seed oils are rich

in linoleate (52.51%, 40.64% and 63.15% respectively).

Aerial parts of L. pyrotechnica showed the presence

of taraxerol (LP-I), beta-sitosterocl {LP-II) and fernenol
(LP-III). The beta-sitosterol was identified by comparison
with an authentic sample. The taraxercl and fernenol were
identified by physical and chemical methods, spectral

methods such as IR, NMR and MS and preparation of deriva-

tives such as acetates and ketones. The compounds have

been isolated for the first time from this plant.

Volatile oil from flowers of L. camara collected

from Jammu was found to have citrcnellal, menthen-1-o0l,

caryophyllene oxide and limonene. These consti-

e lemol,
een reported in oils of L. camara growing

tuents have not b
Delhi or Kerala.
uent s of volatile oil

3 This indicated the varia-
in Allahabad,
n in the constit

s due to change
tio

in veographical source.
=



The seeds of C. burhia were found to contain
alkalolids namely monccrotaline and croburhine. These
were ldentified using authentic samples. These alka-

loids were reported to be present in the stems of the

same plant.

In conclusion it may be said that the ten fast
growing plants analysed have good potentialities as
probable sources of rayon grade/chemical grade alpha
cellulose. Some of them which have been analysed have
been found to have interesting chemical constituents

and warrant further analysis.

36
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