
II MATERIALS AND METHODS



39
MATERIALS AMD METHODS

A) Karyotype studies t 

i) Pretreatment s

Tha somatic chromosome number was determined from 

tha root tips. To gat healthy roots tha cuttings of Colaua 

forskohlii were allowed to keep in a starila moist fina sand 
in small pots. After ensuring that tha roots are of one inch 

long# the cuttings ware removed by excessively irrigating tha 
pots. This step enabled to harvest tha turgid roots. The roots 

ware washed,|^elean before taking them for pretreatment. To obtain 

proper separation of metaphase chromosomes of Coleus forskohlii 

0.2% aqueous colchicine solution was successfully employed. To 

accomplish better penetration the root tips were given incision 

with razor blade and vacuated with vacuum pump. Tha entire 

container was chilled for 4 hr. in freezer at 8 - 12*C to accele­
rate the reaction of condensation. After 4 hours root tips were 

washed thoroughly with distilled water and fixed in farmers 

fluid. The farmer's fluid was freshly prepared by mixing 3 parts 

of absolute ethyl alcohol and 2 parts of glacial acetic acid. The 

root tips were kept in fixative for 48 hr. After ensuring fixa­

tion the root tips were transferred to 70% ethanol and stored.

ii) Preparation of slides for microscopic examination s

The pretreated root tips stored in 70% ethanol were
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propionic acid, to ansura complata removal of ethanol, the 

root tips ware hydrolysed in 1 11 HC1 at 60*C for 4-5 minutes. 

They ware than washed thoroughly in distilled water and 

transferred to freshly prepared 2% propiono orcein. The 

merlstematic portion of the root tips were carefully secured 

on the microslide and squashed in a drop of propiono orcein 

toy putting the coverglass. inverted technique was employed 

to get uniform unicellular spreading of the tissue. Excess 

of stain was squeezed out toy pressing the slide with thumb 

holding Inverted on blotting paper. The slide was gently 

tapped with the rubber end of the pencil. It was sealed with 

bee's wax (prepared by mixing molten paraffin wax and bee's 

wax in a proportion of ltl). The sealed slides were stored 

overnight to deepen the Intensity of staining So that it 

facilitated better study and photography..

For karyotypic study the drawings were made with 

camera lucida by using oil imersion. For determining the 

length of the chromosomes, 5 plates were studied and the 

average length of each individual chromosome was calculated 

from the data obtained. For the karyotype analysis the method 

of Levan et al. (1964) has been followed and ldiogram of chxo- / 

mosomes was made. Slides were made pexmanant following the 

butyl alcohol and acetic acid series.
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B) Method of Cultivation s

The plants required for experimentation ware ralsad
|V\in tha garden. They wars propogated more or lass jay- the^way, 

the farmers cultivata in tha field.

Tha vigorous growing plant parts of Coleus forskohlli 
ware chosen. The plants ware raised in rows on soil bads 
prepared by previously nixing farmyard manure. 5 to 6 inch 
long stan cuttings with 3-4 pairs of leaves with a axillary 
bud are planted in rows keeping at a distance of 30 cm. The 
60 cm. distance were naintained between the two rows. Cuttings 
are Inserted in tha soil deep leaving buds exposed. Tha plan­
tation was raised in tha early monsoon. After the mansoon is 
over they were Irrigated once in a week. The usual dose of 
chenical fertiliser was given periodically. The experiment 
was carried out in a properly designed randomised blocks with 
three replication.

C) Determination of inorganic constituents t

inorganic constituents of the leaf and the roots of 
Coleus forskohlli were determined in the digested sample, 
with the help of Atomic Absorption Spectrophotometer.

The matured leaf and the root samples were harvested 
at random from plants raised in the garden. They were washed 
thoroughly and blotted dry. The leaves and the roots were cut 
in the small pieces, weighed and kept in the oven for drying
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at 80*C. After expelling the complete moisture# one gram 
leaf as well as the root samples were seperately acid 
digested in a mixture of perchloric acid and nitric acid.
The acid digest was thus filtered through Whatman Filtre 
Paper M0.1 and the volume was adjusted. The clean extract 
of the sample were then used to determine Mg# Mn# Co, 2n#
Cu# Ca and Fe.

D) Estimation of nitrogen t

To determine the nitrogen content of the leaf and 
root oven dried samples were taken. 0.5 gram leaf ample 
and the root sample were separately Kjeldahl digested in 
10 ml of 50* sulphuric acid and a pinch of microsalt. The 
digested sample was made to volume. The nitrogen content 
was estimated spectrophotometrically using Messeler's rea­
gent toy thcjmethod of Hawk et al.il 1948) at 550 nm on Ehimma- 
tsu Spectrophotometer.

S) Method of study of stomatal behaviour t

TO know the behaviour of stomata on Coleus forakohlll 
both under natural condition as well as irradiated condition 
.t.ady .... „ »00 ... «pl0,d. *. ...v.. i
were clamped in the midnoon and leaf temperature# gas exchange 
properly and transpiration rate were recorded by automatically 
by the porometer and the values were computed for necessary 
data.
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P) Mutation study t

To know the affect of induced nutation on forskolin 
content the vegetative portion* were gamma irradiated by the 
&urt*ey of Shabha Atonic Research Centre, Trombay, Bombay.
To accomplish the same terminal cuttings of about 5 to 6 inch 
long portion with intact leaves were freshly harvested and 
quickly packed in a perforated polythene bags over a moist 
cotton wad. They were sent to BARC for irradiation. Following 
doses of radiation were given 500 R# 1000 R, 1500 R, 2000 R, 
2500 R. For each of the dose 60 cuttings were exposed. Mo 
sooner did the irradiated cuttings reach the hands they were 
planted in a previously prepared garden beds on a random iced 
block design fashion and was watered.

Out of the 5 different doses exposed the cuttings 
which received 500 » only .Jrviv.d th. r..t h.d 100* -orfllty. 

Prom the 500 R Ml generation cuttings were raised for M2 in 
the same fashion as before. The effect of irradiation was 
studied on M2 generation.

24 24G) Foliar application of Mg and Mn t

24 24In order to study the effect of Mn and Mg on 
drug yield foliar spray method was adopted. This trial was 
undertaken in plants grown in garden. Prior to plantation 
soil beds were prepared in small plot. Initially while 
preparing the soil it was mixed with farmyard manure (PYM).
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The seedlings were raised in row plantation keeping 60 cm 
distance between the row and 30 cm between the seedlings.
For raising the plantation terminal cuttings of 6 to 7 inch 
length were used. The treatments were applied to each plot 
separately. For foliar spray Mg&2^IIjO and MnCl2.4H20 is

2+ 2+used as a source of Mg and Mn respectively. The solutions 
of desired concentrations are made in distilled water. They 
are sprayed in the following concentrations and combinations.

i> Mgclj 50 ppm
ii) Mgci2 oori ppm

La ( iii) Mgci2 50 ppm

/:1T)
MgCl2 100 PP®

V) MgCl2 50 PP® SO ppm

The control was given spray of distilled water. The 
foliar spray was started when seedling were of 15 days old 
and continued periodically at the interval of a week. Zn all 
5 sprays were given during their growth. The tubers were 
harvested after maturity and forskolin content of the tubers 
was determined by the TLC method.

H) Effect of fertiliser on tuber yield and drug yield i

The fertiliser trial was undertaken in departmental 
garden. The cuttings were raised in row plantation keeping 
60 cm distance between the row and 30 cm between the plants.
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For combination of HPK fartilicars, uraa and diamoniu® 
phosphate was chosen as nitrogen source, murate of potash 
for potassium and diammonium phosphate is used as a source 
of phosphorus also. The fertilisers were tried in three 
different combinations such as 70(50(50, 50t70i50 and
50t50t70 of HPK. All these were split up in three doses.
The experiment was designed maintaining three replication 
each of treatment and control. Three treatments were given 
at the intervals of 15 days aftdr setting of cuttings. Water 
was adequately maintained avoiding waterlogging. After full 
maturity, the tubers were harvested and tuber yield per plant 
was worked out.

Z) Assay of forskolln by TLC (

Forskolin content from root tubers of Coleus forsko- 
hlli is separated by TLC method as per Xnamdar et al. (1984).

5£SEf£5£i25-2l-223Ei2 *~
Root tubers of 5 month old plantations were harvested 

from tiie experimental plot. They were washed thoroughly and 
blotted dry. They were chopped into small slices and air dried 
in the laboratory for a period of a week. A kilogram dried root 
samples were crushed in the mortor with a pestle and powdered 
debris were seived out with a fine muslin cloth. From so colle­
cted fine powder from the root tubers 25 gram sample was extracted



46

first with 150 ml of bensene in s conical flask. Holding the 

container closed* it was extracted for 5 hours on a water hath 

at 45 to 50°C. Zt was then filtered. The residue was again 

extracted in 150 ml portion of bensene on a water bath at low 

temperature of 45 to 50*C. The process was repeated thrice.

The bensene filtrate was collected together and concentrated 

in vacuo to 20 ml. This concentrated extract was then dried 

at room temperature and treated with 100 ml petroleum ether 

(B.F. 60-80*C). Zt was allowed to settle. Supernatant was 

then decanted. The process was repeated 2 to 3 times to remove 

all unnecessary compounds such as proteins* organic acids* 

sugar* colouring matters etc. The residue so remained is 

dried at roan temperature in dark to avoid photochemical 

reaction. This residue was then treated with 50 ml portion 

of methanol and process was repeated twice. The methanolic 

solution is then separated and concentrated in vacuo* This 

concentrate which look as a brown solid mass is dissolved in 
5 ml portion of chloroform and was then passthrough column 

of charcoal for purification and solidified. 30 ul portion 

of the semipurified extract and the standard (1 mg dissolved 

in 0.5 ml chloroform) was loaded on the bed of Klsselgur on 

a TLC plate and run.

J) TLC Separation t

The TLC plate was prepared as per the method of Stahl*s 

(1958)* The Kisselgur (silica gel Q) of Bmark previously mixed



with binder was used for the purpose. The powder was nixed 
with distilled water and slurry was prepared. This slurry 
was spread over the TLC glass plate and spread uniformly with 
the help of applicator. After setting of the film on the 
plate, the plate was activated by heating at 120*C in an oven. 
The known quantity of standard as well as the sample, loaded 
side by side and was run in a glass Chamber using the solvent 
bensene + ethyl acetate mixed in a proportion of 85 i 15. The 
chamber was made airtight. After completely running solvent 
as well as the solute the plate was removed and dried. To 
detect the forskolin spots rorakolin Stahl's Reagent HO.11 
was sprayed. The forskolin spots developed pink colour. The 
fronts of the spots of standards and the sample were compared. 
The Intensity of the colour as detected by the eye was consi­
dered for quantitative difference in different plant samples.

Preparation of Stahl's Reagent Ho.11 i

The spray reagent was prepared as per method of 
Xnamdar et al.(1984). it was prepared by mixing 50 ml of 
glacial acetic acid. 0.5 ml of anisaldehyde and 1 ml of 
cone, sulphuric acid in a conical flask. The mixture was 
thoroughly shaken to facilitate better mixing.


