CHAPTER  FOUR

 MICROBIAL HYDROLYSIS OF CRUDE GIYCOAILKATOID OF S.
'KHASTANUM CLARKE-BY ' ASPERGILIUS NIGER.
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"INTRODUC?ION

\ Sometimes micro-organisms can be utilized for
bioloéical conversion of various subsirate for the pre=-
parati%n of Pharmacologically active constituents (Holland
and G
HEintya

l

688, 1979 Kur?osova et al., 1975; Perepeligta and

» 19783 Treaseland Bvans, 1978). As micro-organisms
aye eésy to propagat@ in +the 1aboratory, the knowledge of
'biol?gical conversion ‘sometimes & nay be utilized during
eomqercial productiqn of pharymaceutically active compounds.
// SOIasodlme is produced after acid hydrolysis of
';ﬁitd/various glyc¢sides but an appreciable amount of sola~
‘)'scdine ie lost duqrto dts conversion to undesirable sola~
.sodiene, a8 dehydrated product of selasodine (Briggs et al,
1942; Labenskii aéd EKoretskaya, ?961; Maiti et al. 19653

Weston, 19760._ ﬁ

ar7éus improved chemieal methods have been
‘suggested by dyfferent workers to minimize the quantity
of undesirableb@olasodiene during acid hydrolysis of gly=-
coalkalolids (Giega et al; 1967; Segal et al, 1978; Weston,
1976. Ghoudhu&i et al. 1979).
' - I& has been observed that during microbial
- hydrolysis éﬂ crude glycecalkaloid obtained from berries

Of SQ

khasi' i Claxke eaused by Aspergillug niger no

'diene' wag ﬁroduced.

e 8
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In the present ipvestigatibnféattempts have
been made %o determine the chemical ide §ification_of
the product obtained during microbiél'dgﬁfolysis'of the
glycoalkaloid of S. khasianum‘elarkef%¥$h the help of @
strain of A. niger and Yo debtermine ﬁﬁé optimum condi-
tion of engyme activity on'glycoalk‘7oid for the produce

i
/

tion of solasodine. _f

i ‘
/.

MATERTALS AND METHODS
5

Materials: ”
Crude glycoalkaloid ﬁdslisolated from berries
of 8, khasisnum Clarke followiné}the procedure of flow
sheet table 4. A. niger was qoiiectéd from IARI, New

Delhi and was maintained on malt Agar media.

Methods&

Adjustuent of pH of alkaloid mediat @lycoalkaloid (2 gmd)

was dissolved in saturated solution of NaCl and the alkge
loid solﬁtion wag added to‘malf agar,media@ pH of theff
medium was mainbained at“E«B‘usigg O.1 W Hgl and 0.4qﬁ
Na0H solutions. EunguS'mycelium~and spores were inogélated

and allowed to grow in an incubator at %° 1.106.

H
i

Isolation and#purificatidn of steroidal alkaloid dltained
. - . ’ Iy / -
from the fungal culiure:.. S /

b

)i

The five days old culture media :° was tﬁ%ated



150
throﬁghly with 2% HCL and filtered. fhe’%iltrate was .
boasgified with ammonia and centrifuged, ﬁkﬂhe gemi— ™
solld mass was taken in MeOH and concentréted under
reduced pressures The concentrated mass wggléolumn
ehromatogréphed over alumina with non—pola%}to polar i~
solvents according to'fhe'prooedure mentio@%@ earlier

(CGhapter two). . : o /

i
i

?reparation“of the stock soiution‘of glyeéélkaloid~

Glycoglkaloid was dissolved saturated aqueous
salution of Nafl +o prepare the stoock soiution {1000 ppm).
Por extraction of enzymatic f@ator from the

culture media, Phosphate buffer wa s utiliﬁed.

Preparation of Buffer solution~ otasaium phasphate 5

buffer was prepared after adding 3.5 mlrgf 0.2 gn/1L po-_
tassium hydroxideé to 50 ml. of 0.2 gm/1@\§otassium hydrn-_ ,
xide phosphate and dlluted to 100 ml. fnr eonstant 58 pHc.

Extraction of Enzymer Fungal culture along W1th the

organism was taken in a chilled motonpestle containing
h ehilled buffer solutlon and maeerated throughly. Brown
" gonecentrated mass ‘wa.s ﬁhen centrifuged in cold and the

supernatant was decented off through ﬂine oloth.
{ \ '
Enzyme aetivity and estimation of btercidal alkaloida

_ 5 ml. of glycoalkaloid | soluwlon we.s takten in

& number of conical flask and 2. 5 ml. of enzyme axtraet
!". i/ .\ ) “

. ',!' ‘ \ )

3 \

%
\
\

M
NV
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was added'té.eaeh'qf tﬁe conical flask and kept in incu~
vator at %° + 1%¢. Every after ten minutes a flask was
taken out and the aetivity of enzyme was stoﬁped adding

2 ml; of hot methanol. It was evaporated to dryness under
~ réduced pressure and dissolved in 5 ml. of 2% HCL and

- filtered. The filtrated was basified with ammonia at pH
10 and was centrifused. Tﬁe éemiusolidjmass.was dissolved
in hot MeOH and subaeeted %0 PLO on siliea gel (Eisel

- gel &) and developed in %the solvent systen [fﬁenzene*.
Ghlorofoxm (40 60 v/vj:z aléong with the authentic sam-

" ple of solasodine and glycdalkaloid; The developed chro-
matogren having solasodine (RE. 0.27) and glyodalkaloid

- {Rf. 0.00), was air dried and the silica gel was seraped
off from the localized zone corresponding “to %he authen-
tic solasodine and glycoalkaloid'being detected under UV
light. The serapped éilica gel was taken geparately in
~test’tube eon%aining'S'm1; of,methanol.and,boiled‘fork
2=3 min, Methanolic extract was gcentrifuged. The £ilt-
rate was concentrated aﬁd the volume ﬁas nade upto 5 ml.
With‘méthanol.1 ml. of ‘each filtrate wag tréated'with

1 ul. of resorcinol and 0.5 ml. of Gono. H,S504+ 0D value
wag measured in a i spegtrocolorimeter at 513 nm corres-
Yonding to the absorption waxima for solasodine;The Per-
gentage of solasodine was caloulated following the
standard curve and'the unhydroiysed glyeoalkalOid |

was estimated'Qelorimetricaily at the same weavé

takiéng solasodine as the standard..
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RESULTS AND DISCUSSIONS,

Residue (4730 mg) obtained after column chroma-
tography over alumina represented in the table 16,

Table 16. Residue obtained from methanolic extract of
fungal culbture (Aspergillus - niger) after
micerobiel hydrolysis of crudé~g1yooalkalﬁi&.

Bluent o ' Sub-fractions Residue on evaw

poration.
Petroleum ether ~ 0ily (trace)
© (60%80%0) 1«10 with deep brown
o ) pigment.
=30~ 1 - 15 =do= (trace)
-do- ‘ 16 - 20 nil
Petroleum ethers .
(60°-80°0)
- Benzene i »
3: 1 ) 21 - 25 Brown pigment.
1 1 : 26 - 30 ~do= {trace)

113 %t -%  nil
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Pable 16 {Contd,)

" Bkuent . Sub-fractions Repidue on evom
poration,

" Benzene : Chloroform ‘ ,
33 1 . % - 40 Orystal (trace)

1: 1 S 41 - 45 ‘ Crystal (trace)
1: 3 46 - 50 _ Crystals
Chloroform . 51 - 55 e
| -do- 56 = 60  =do=
~dom 61 = 65 ~do~ {trace)
~do=- 66 « 70 nil
Chloroform : Methanoll | ,
31 1 Tt =75 Orystal (trace)
13 1 | ‘ 76 - 80 Crystal
13 3 ’ 81 - 85 ~dom-
- &0~ o ’ - 86 -~ 90 -do= {trace)
Methamol - - - 91 = 95 Crystals (trace)
-do- 0 96 = 100  =dow

=do~ ‘ o 101 - 105 nil

" Sub-fractions 36 - 65

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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.subjected to TLC on silica gel (Kisel gel G.E.Merck) and

.was found %o be identical in behaviour with the authentice,

solasodine and this has béen represented in the following

'lia.'ble 170
Table 1T« - chromatographio behaviour of Solasodine
obtained after microbial hydrolysis of
glycoalkaloids by Asgpergillius niger, .
Compound Rf, value in differénﬁ'solvent . Celour with
identi~ systens, .
field, Ohloroform: Butanol: fnloro- V’anillin sbo1,
a Acetone Adetic ' forms H 504 7 in
(99s1,v/v) Acid:- ' Methanol .~ chloro-
' water (19:1,v/v) form.
{10z % 8. -
V/ V) ¢ o
Substan-
¢ce ob= aa ' . @Green Inten-"
tained _ o ) g8 cri-
bioto- 0428 0091 oip4 o Pimkmeon
1olo= 062 S 91 w24 .
gieal o .. bluish
hydro-
lysis.
“Authen~,A>_A:‘ Al } Green Inte-
CBie 0.28 - 0.91 - 0+24 %0 pink | DSe
selaso» . . crim-
dines bluish. gon,

A developed chromatogram was sprayea with 0-

phosphoric aold (1 volume of 0-phosphorie acid was diluted
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with 1 volume of water) and the plate was yéated at 120°G
for 10 minutes, The bluish spot of fhe steroidal alkaloid
(Solasodine) were intensified when the chromatogram was
again spreyed with freshly prepared phqsphoﬁolybdie acid'
(1.5_g.'phosphomglybdic acid in“100 ml. ethanol) and hea-
‘$ed at 120°¢ for 5 minutes. Authentic ssmplé of solasedine
and the isolated“crystalp produced brown fluorescence on a
developed chromatograms under UV kight and both of them
showed violet colouration with resorcinol acetic acid and
Gonos B804

Isolated orystals and aubthentie sample gave _

mber red’ colour with Conc. 32594 in cold. Authentic sela-
sodine and isolated crystals q;ssolve& in hot alcohol

gave chafacteristic ig%ense éréenish yeliaw fluorescence
gimilar to that of heavy lubricating oil when the& were.
‘t$reated with Gono. H,80,, Gharacteriﬁation of the isola=
ted chemical was finally confirmsd with m.p. (199.5 -
20100), mmp (undepressed) and'superimpasable infra red
spectra (in nujol) at 3420, 3320, 3240, 1670, 1460, 1370,
1350, 1290, 1250, 1190;;134o¢ 1070, 1050, 1020, 1000, 970,
960; 910, 980, 880, 840, 790, and 730 cu™' (Fig.22) with
the authentic marker of solasodine obtaine& from Indian

Institute of Bxperimental Mediecine, Calcutta.
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‘Fig. 22

Infrared spectrum of solasodine obtained during

the microbial hydrolysis of glycoalkaloid of

~

8. khagianum Clarke . . )

951
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 DURATION OF ENZYME ACGTIVITY ON GLYCOALKALGID (INMINUTES )

Fige. 23 Effect of crude enzyme isolated
| from the culture of Aspergillus

niger oh'ﬁhe hydrolysis of
erude glycoalkaloid of 8.

khasianum Claxrke.
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4% OF GLVCOALKALQID AFTER #YDROLYSIS
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Subqfractiqns 71+1QO

The'sub-fraotions of the eluent were collected
aﬁd'evaporated to small volume., Pure crystals were obtained
from chldroform-mathanol‘mixture and that was recrystallie
zed from acetone, A smell frac¢tion of this compound wes
dissolved in hot methanol and subjected to TLC on silicae
gel G‘(kisel‘gel G.B.Merck) and d¢veloped in a solvent
system n~BubanoliAcetic acidswater (10: %8, v/v)« The.
developed chromatogram w;s treated in icdine vapour and
fouﬁd to be identical'behaviohr with the authentic sample
of “solasonine (Rf, 0.75) and solemargine (Rf, 0.80). Be-
si@es solagonine and solemargine, the developed chroma-
"tggraﬁ‘showed two more spots, the Rf. values of which were
0.63vand 0.68 respec#iveiy@'Selasonine and solamargine
were fuﬁther charaéterized Af%er pomparing NeDep mmp (un-
debressed), TLC behaviour and.;aispectrum with the authen-
tic samples.

‘ From this experiment, it can be concluded that
the steroidal glyeoalkaloid of 8. khasianum Glarke wag
enzymatically hydrolysed to solagodine by Aspergiliug

niger without ény‘formation of solasodiene: The production
of so1a§odiné during»tge ﬁicrobial hyd:@lysis of glycoal-
kaloid is very much similar to that obisined during the
acid hydrolysﬁs of glycoalkaloid as observed by several
workers (Briggs et al. 1942; Labenskii and Xoretskaya,196%1;
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Maitl et al. 1965; Weston, 1976; Segal et al. 1978;
Choudhuri et al. 19792) excepting that the 'diene form*
was not detected during this bioclogical hydrolysis,
though the conversion of 30 - 40% of gsolasodine %o solaw
sofliene was observed (Maiti et al. 1968) in acid hydro-
iysis of glycoalksloid. & successful attempt of micro-
bial hydrolysis of glycoelkaloid of S, elaegnifébium Cav,
R By%Aspergillus-niger hes also been made by Rodriguesz

et al. (1979).

The aetivity of the enzyme, extracted from

-the fungal culture, an the hydrelysis of glycoslkaloid
LTI yield free solasodine was noted %o increase gro=
~”"dually to yield maximum amount (0.2 %) of solasedine at
”50 minutes auring the” investigation of enzyme on g1y com

alkaloid (Fig. 23). The yield of solasodine was noted

to ‘decreaged gradually (0,20%) during 90 minutes of the

'treatment. |

| This observation supporite the'eipérimentéﬁion
ot 36&rig&éz éttéi, (3979) who demonstrated that the

.H‘sblééodine. oﬁfainéé'frém‘miérbbiai'hydréljsié of crude

glycoalkaloid of §. elmesnifolium Gav, Wwas gradually

""" decreased in the culture media. He suggested that the

“ééiéédﬁiﬁe’waé converted to 16-déhydropregnenolone ace-

lmtafe after’its (801asodiue) fofﬁé£ioﬁ tﬁrough microbial
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hydrolysis of glycoslkaloid. This type of conversion
and other factors which are respoansible for p;oduction
of maximum at amount of solasodine along with the cha-
racterization of enzyme wheather extracellular or intra-
cellular in nature, are yet to be worked out in case

of " S. khasianum'clarkeﬂ As the enzymatic factor
removes the sugar moiety from the gljcoalkaloid, the
énzyme is supposed to be glycosidase in naturse. As
similar glycdsidase has been noted to occur in the
sprout of S, taberosum T (Petrotechenko, 1957), the
enzyme is expeeted to be distrlbuted from higher plants
to at least'lower“organiém.1ike“Aspergillus nigoer,
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SUMMARY &

With.the help of Aspergillus piger, micro-
bial hydrolysis of orude glycoalkalold obitained from
the berries of S, khasianum Clarké waps performed,
Bﬁring_the microbialfhydgélysié only solasodine was
detected. Identification of the compound wag done ,
after comparing the me¢D,, mmp {undepressed), TLC boha~ .
viour and IR specbrum with the authentic solascdine,

Enzyme?activiﬁy of the fungus on the gly-
coalkaloid was studied: It was noted that the enzyme
factor was soluble in phosphate buffer a¥ 5.8. The
maxinun production af‘solééédinefwas,6bsefved duﬁing
the enzyme activity for 50 minutes at 36°'t,1°6.

. The enzyﬁe was ﬁoted to glycosidase

iﬁjnature;



