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Sometimes micro-organisms can be u t i l i a e d for 

b io logica l conversion of var ious subs t ra te for the p re -

paratiion of Phaiiaacolbgioally ac t ive cons t i tuents (Holland 

and Gifegg, 1979> Kurddsova et a l , 1975; Pe repe l i s t a and 

Eintya, 1978; Trease and Evans, 1978). As micro-organisms 

are e^sj; to propagate in the labora tory , the knowledge of 

b io logica l conversion sometimes \i may be u t i l i z e d during 

c6tati^«ercial produetic^n of pharmaceutically ac t ive compounds. 

' f":r Solasodiiie i s produced a f t e r acid hydrolysis of 

/ i t ^ ^ v a r i o u s glyo^sJ,ldes but an appreciable amount of sola-

sodine i s l o s t ^ u e / t o - i t s conversion to undesirable sola-

sodiene, a dehydrated product of solasodine (Briggs e t a l . 

1942; :&ab@nskii 4i<i Koretskaya, 1961; Maiti e t a l . 1965; 

Weston, 1976/). 

jFarious improved chemical methods have been 

suggested by di|ff erent workers to minimiae the quanti ty 
/ . 

of umiesirablei {SolasOdiene during acid hydrolysis of gly-
; ( / ' ' , • • 

Goalkaloids (G^oga et a l . 1967; Segal e t a l , 1978; Weston,^ 

1976; Choudhii^i'i e t a l . 1979). 

I,t has been observed tha t during microbial 
hydrolysis of crude glycoalkaloid obtained from be r r i e s 

of S. kha3iian|uia Clarke caused by Aspergi l lus n i ae r no 

*diene* was produced. 
/ 
I 

[ 
i 

1 • • • 

• i 

f 
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In the present investigationw attempts have 

been made to determine the chemical i d e n t i f i c a t i o n of 
the product o^btained during raioroMal hydrolysis of the 

f 
glycoalkaloid of S^ khasianum Olarfce with the help of a 

s t r a i n of Aj, n iger and to dete i^ ine the optimum condi­

t ion of engyme a c t i v i t y on glycoalkaloid for the produo-

t ion of solasodine, f 

EAiPlRIAliS AHi) MBlilODS 
•••'•" • ' ' ' '' . / , " 

./' 
Mater ia ls : 

Crude glycoalkaloid w îS i so l a t ed from "berries 

Of Jj. khasianum Clarke fol lowing ' the procedure of flow 

sheet t ah le 4« A^ n iger was col lected from.IABI, Slew 

Delhi and was maintained on malt Agar media. 

Methods; 

Adjustment of pH of a lka lo id media; Glycoalkaloid (2 gm^) 

was dissolved in saturated soltition of BTaCl and the s i lk^ 

l o i d solut ion was added to,malt agar.media* pH of the / 

medium was maintained a t 5#8' usiag 0»1 JF HGi and 0.1 ,ll 

JJaOH so lu t ions . Fungus inycelium and spores were i^o^iilated 

and allowed to grow in an inoulaator a t 36® +, I^G. / 

I s o l a t i o n and pur i f i ca t ion of s t e ro ida l a lka lo id obtained 
^ . . _4_ 

from the fungal culture;« ('(,/ 
• » 

•.'i/V 

The f ive days old cul ture media : was triBated 
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throughly with 2^ HGl and f i l t e r e d . The f i l t r a t e was 

"basified with ammonia and oentrifuged. t ^he seiai-/^'^ 

so l id mass was taken in MeOH and ooncentrated under 

reduced pressure •'The concentrated mass wa\s column 

chroraatographed over alumina with non-polarr to polar r 

solvents aooording to the prooedure mentioned e a r l i e r 

(dhapter two). 
/ 

Preparat ion of the stock solut ion of glydpalkaloid; 
/ . 

(rly CO alkalo id was dissolved s^iturated aqueous 

solut ion of UaCl to prepare the stock solut ion (1000 ppm). 

For extract ion of enzymatic fac tor from the 

cul ture media. Phosphate buffer was ut i l i^ ,ed. 
Preparat ion of Buffer solutions P d t a s s i ^ phosphate > 

tassium hydroxide to 50 ml. of 0.2 si/fj* [potassium hydro-. 

Side phosphate and d i lu ted to 100 ml. ioT constant 5.8 pH* 
/ '/ \ 

i' •• \ 

Extract ion of Enzyme: Fungal culture' along with the 

organism was taken in a chi l led motoi^est le corii-aining 

©hilled buffer solut ion and macerated throughly. Brown 

concentrated mass was then oentrifuged/in cold and the 

supernatant was decented off through fiiie c lo th , A 
Enzyme a c t i v i t y and estimation of s t e ro ida l alkaloidf 

5 ml. of glycoalkaloid fst^lution was taken in 

a number of conical f lask and 2.5 nil. of eî zyme ex t rac t 
• ; • / ' 

• . v . \ • \ 
• • v • 

••I \ ^ 
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was added to eaoh of the conical f lask and kept in incu­

bator a t 36® + 1*̂ 0. Every a f t e r ten minutes a f lask was 

taken out and the a c t i v i t y of enzyme was stopped adding 

2 ml. of hot methanol. I t was evaporated to dryness under 

reduced pressure and dissolved in 5 mi. of 25̂  H01 and 

f i l t e r e d . The f i l t r a t e d was "basified. with ammonia a t pH 

10 and was oentr ifused. ^he semi-solid mass was dissolved 

in hot MeOHand subjected to firO on s i l i c a gel (Eise l 

gel G) and developed in the solvent system ^^enzen&i 

Chloroform (40s60 v / v ) 3 along wi th . the au thent ic sam­

ple of solasodine and glycoalkaloid, She developed ohro-» 

matogram having solasodine <Kf. 0.27) a^d glycoalkaloid 

(Ef. O.OO), was a i r dried and the s i l i c a gel was scraped 

off from the loca l ized sone corresponding to the authen­

t i c solasodine and glycoalkaloid being detected imder W 

l i g h t , 5?he scrapped s i l i c a gel was taken separately in 

t e s t tube containing 5 ml. of methanol and boiled for 

2-1 min» Methanolic ex t rac t was centrifuged, she filt^i. 

r a t e was concentrated and the volume was made upto 5 ml. 

with methanol.1 ml. of each f i l t r a t e was t rea ted with 

1 ml. of resorc ino l ^ad 0.5 ml . of Oono* EgSG^. OB value 

was measured in a : 11 spectroColorimeter a t |p15 nm borreg-

l^onding to the absorption maxima for solasodine*The per­

centage of solasodine was calculated following the 

standard curve and the unhydrolysed glycoalkaloid 

was estimated {?olorimetrically a t . t h e same weave 

taking sclasodine as the standard,-
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RESUraS MD DISOUSSIOHS. 

Residue, (430 mg) ob ta ined a f t e r ooliaan. ohroma-

tography over alumina r e p r e s e n t e d i n t he t a b l e 16• 

Sable 16• Residue ob ta ined from methanol ic e s t r a o t of 

fungal o u l t u r e ( A s p e r ^ l l u s ' n i ^ e r ) a f t e r 

mi(Srobial h y d r o l y s i s of crudei g l y e o a l k a l b i d , 

E luen t Sub-.fraotion0 Residue on eveu-
p o r a t i o n . 

Petroleum e t h e r 

(60**^80^G) 

a-dO*-

- do-

Petroleum e t h e r ; . 

(60®-30®0) 

Benaene 

= 3 s 1 

1 s 1 

1 j 3 

1 - 10 

11 ^ 15 

16 - 20 

21 ^ 25 

26 - 30 

31 ^ 35 

Oily ( t r a c e ) 

wi th deep brown 

pigment . 

-do-, ( t r a c e ) 

n i l 

BroTOTa pigment . 

-.do-i» ( t r a c e ) 

n i l 
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Muent 

Benzene ; Chloroform 

3t ^ 

1 1 1 

t s 3 

Chloroform 

^do-

•wdd"* 

-do -

Chloroform : Methanol 

3 t 1 

1 s 1 

1 s 3 

"î dO"-

Methanol 

-do -

— dO"* 

Suh-fractions 36 - 65 

Suh-fraotions 

3 6 - 4 0 

4 1 - 4 5 

46 - 50 

5 1 - 5 5 

56 - 60 

61 - 65 

66 *. 70 

71 ^ 75 

76 - 80 

81 -. 85 

86 ^ 90 

91 - 95 

96 - 100 

101 - 105 

Hefeidue on eva"-
poyation. 

Crystal ( t r a ce ) 

Crystal ( t r a ce ) 

Crysta ls 

—do— 

- d o -

-dd- ( t rac0) 

n i l 

Crystal ( t r a ce ) 

Crystal 

- d b w 

-do - ( t r ace ) 

Crysta ls ( t r ace ) 

— dOf* • 

n i l 

It was recrystallized from acetone When colour­

less hexagonal plates of crystals were found, A small frac­

tion of the crystals was dissolved in hot methanol and 
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sub jec ted to SIrO on s i l i c a ge l ( K i s e l ge l G.I.Merck) and 

was found to be, i d e n t i c a l i n behaviour wi th t h e a u t h e n t i c , 

so l a sod ine and t h i s has been r e p r e s e n t e d i n th€J fol lowii ig 

t a b l e t 7 . 

Sable 17* Chromatographic behaviour of Solasodine 

ob ta ined a f t e r m i c r o b i a l h y d r o l y s i s of 

g l y c o a l k a l o i d s ;by A s p e r g i l l u s n i g e r . : 

Gomppund, 
i d e n t i c 
f i e l d . 

Ef * va lue i n d i f f e r e n t so lven t 
sys tems . 

Oclour with 

Chloroform: 
Acetone 
( 9 9 : 1 , v / y ) 

Butanolj 
Ad'e'tic 
Acids 
wate r 
(10? 3 :8 , 

flhloro- V a n i l l i n 

form: ^2^^4 
Methanol 
( I 9 : 1 , v / v ) 

SbOl, 
i n 
ohloro< 
form. 

Substan­
ce ob-i 
tained 
after 
biolo-" 
gi cai' 
hydros 
lysis. 

0.28 0.91 0.24 

. G-reen 

to pink 
b l u i s h 

I n t e n ­
se c r i ­
mson 

Authen­
t i c • 
S0laso» 

0.28 0.91 0.24 O^̂ reen 
to pink 

b l u i s h . 

I n t e -
hs6 
crim­
son. 

A. developed ohromatogra© was sprayed wi th 0-

phosphor ic a c i d (1 voliMe of 0-phosphorio a c i d was d i l u t e d 
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with 1 volume of water) and the plate was heated at 120®Q 

for io minutes, fhe bluish spot of the steroidal alkaloid 

(Solasodine) were intensified when the chromatogram was 

again sprayed with freshljr prepared phosphomolybdic acid 

(l,5 g. phosphomolybdic acid in 100 ral» ethanol) and hea--

ted at 12O®0 for S minutes. Authentic sample of solasodine 

aiid the isolated crystals produced brown fluorescence on a 

developed chromatcgrams imder U? tight and both of them 

showed violet colouration with resoroinol acetic acid and 

0onc, H2S04# 

Isolated crystals and authentic sample gave 

amber red'colour with Gone, H^SO^ in cold. Authentic sola­

sodine and isolated crystals dissolved in hot alcohol 

gave characteristic intense greenish yellow fluorescence 

similar to that of heavy lubri eating oil when they were 

treated with Oono? HgSÔ p̂ Characterisation of the.isola­

ted chemical was finally confinaed with m^p. (199*5 -

201^0)* mmp (undepressed) and superimposa.ble infra red 

spectra (in nu-jol) at 3420, 3320? 3240, 1670, 1460, 1370, 

1350» 1290, 1250, 1190, 1i40, 1070, 1050, 1020, tOOO, 970, 

960, 910, 980, 880, B40, 790, and 730 m"^ (Fig^22) with 

the authentic ma.rker of solasodine obtained from Indian 

Institute of l3Eperimental Medicine, Oaloutta*. 
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Fig , 23 Effect of orude ^hsyme i s o l a t e d 

from the cul ture of AsperAJ-Hus 

n i^e r on the hydrolysis of 

orude glyooalkaloid of S. 

khasianum Clarke* 
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Sub-ffractions 71-100 

3?he sub-fract ions of the eluent were col lected 

and evapcrated to small volume. Pure c rys t a l s were obtained 

from chloroform-methanol mixture and tha t was r e p r y s t a l l i -

sed from acetone, A small f rac t ion of t h i s compound was 

dissolved in hot methanol and subjected to flO on s i l i c a 

gel (J ( k i s e l gel G^B•Merck) and developed in a solvent 

system n-Butanol?Acetic acid?water (I0s3?8» v/v)* 3?he. 

developed ehromatogram was t r ea ted in iodine vapour and 

found to be i d e n t i c a l behaviour with the authent ic sample 

of solasonine (Hf, 0*75) and soiamargine (Rf. 0.80)• Be­

sides solasonine and soiamargine,, the developed chroma^ 

togram showed tw0 more spots , the Rf, values of which were 

0»6 3 and 0«68 respec t ive ly , Solasonine and soiamargine 

were fur ther characterized a f t e r comparing m.p,« mrap (un­

depressed), fIfG behaviour and IR. spectrum with the authen­

t i c samples* 

From t h i s experimentj i t can be concluded tha t 

the s t e ro ida l glycoalkaloid of S^ khasianua Clarke was 

enaymatically hydrolysed to solasodine by Aspergi l lus 

ni^^er without any formation of solasodiene* 'She production 

of solasodine during the microbial hydrolysis of glycoal­

kaloid i s very much s imi lar to tha t obtained during the 

acid hydrolysis of glycoalkaloid as observed by several 

workers (Briggs e t a l , 1942? iabensk i i and Koretskaya,1961; 
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et a i . 19655 Weston* 1976? Segal ot a l* 1978; 

Ohoudhuri et a l , 1979) es-cepting tha t the 'd iene torm* 

was not detected during t h i s Mologica l hydrolys is , 

though the, conversion of jO - 40f° of solasodine to sola*-

^oliene was observed (Maiti e t al« 1968) in acid hydro* 

l y s i s of glycoalkaloid* A successful attempt of mioro*-

b ia l hydrolysis of glyeoalkaloid of ^ elaegnif63?iuta Gav, 

by ilsp.ergillus a ige r has also been made by Rodrigues 

e t a l , (1979). 

IDhe a c t i v i t y of the ensyme* extracted from 

the:fungal cu l tu re , on the hydrolysis of glycoalkaloid 

to c - y ie ld free solasodine was noted to increase gra» 

dually to y i e ld maximum amount {0,235^) of solasodine a t 

50 minutes during the" inves t iga t ion of enayme oh glyco-

a lka lo id (F ig . 23) . ^he y i e l d of solasodine was noted 

to decreased gradually (0^205^) during 90 minutes of the 

t reatment . 

This observation supports the experimentation 

of Rodriguez e t a i . (1979) who demonstrated tha t the 

solasodine, obtained from microbial hydrolysis of crude 

giycoaikaloid of ^ e l ae^ i fo l i um Oav. was gradually 

decreased in the cul ture media. He suggested tha t the 

solasodine was converted to 16-dehydropregnenolone ace­

t a t e a f t e r i t s (solasodine) fo3?mation through microbial 
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hydrolysis of glycoalkaloid. I h i s type of conversion 

and other fac to rs which are responsible for production 

of maximum a t amount of solasodine along with the cha-

r a c t e r i a a t i o n of enzyme wheather es i t racel lu lar or in t ra ­

c e l l u l a r in na ture , are yet to "be worked out in case 

of S i khasianum Olarke. As the enzymatic fac to r 

removes the sugar moiety from the glycoalkaloid, the 

©nayme i s supposed to "be glycosidase in n a t u r e . As 

s imi lar glycosidase has been noted to occur in the 

sprout of Si taberosuiQ i.^ (Petrotschenko# 1957)» the 

enayme i s esspected to be d i s t r i bu t ed from higher p lan t s 

to a t l e a s t lower organism l i k e Afeper^llus niger» 



161' 

SUMIHART> 

With the help of Aspergi l lus n ige r , mioro-

b ia l hydrolysis of crude glycoalkaloid obtained from 

the be r r i e s of S^ khasianum Clarke was performed. 

Buring the microbial hydrolysis only solasodine was 

detec ted , ld ,ent i f ieat ion of the eojapound was don© 

a f t e r comparing the m*p,, mmp (imdepressed), TLO beha­

viour and IB spectrum with the authent ic solasodine. 

Ensyrae ao t iy i t y of the fungus on the gly-

coalkaioid was studiedii^ I t was noted t h a t ' t h e ensyme 

fac to r was soluble i n phosphate buffer all 3»B* The 

maximum produotion of solasodine was observed during 

the ensyme a c t i v i t y for 50 minutes a t 36® + 1°C» 

The enzyme was noted to glycosidase 

in nature* 


