
LIST OF FIGURES

Fig. Page
No* fitie No*

1.
2*

3*

4*
5.

6*

7.

8.

The raffinose series of oligosaccharides•
Postulated pathway for the biosynthesis of the 
raffinose family of oligosaccharides#
A biosynthetic scheme for latbyrogene.

22

30
Pathway for the degradation of r&ffinoae *
Gene-enzyme relationship in raffinoae metabolism 
by gjs, coll K-j2 harbouring the *ftaf * plasmid v

Generalized scheme for DMA cloning in BU coll.
Tim structure of pBi-322 showing the unique 
cleavage sites.
Sites for inhibition of nucleic acid synthesis 
by antibiotics and drug®.

97

no
112

117

9* ' Detection of the oligosaccharides and their
metabolites of mfeiaented and fermented 
L» sativus dhal samples? analysed by TIG method.

10. Gas chromatogram of different oligosaccharides, 
end their metabolite© on a 50 cm long UCW-9Q 
column.

270

11* Detector response of 1343 derivatives on a 50 cm 
UCW-93 -column*

270

12# Gas chromatograms of the oligosaccharide & and 
. their metabolites of unfermented and fermented 

L. sativus dhal samples.
13# Growth curve of Bacillus sp. I in raffinoae broth and utilization. oflFaSHnosa#

2%

287

14* Growth curve of Bacillus bp* 1 in stachyoae broth 288 
and utilization and stachyose * ' 4UU

15* Growth- curve of Bacillus so* I in melibiose broth ari utilization oflailTbiose‘# -
16* Growth curve of Bacillus so. I in morose broth 

and utilization of sucrose.

289

290

contd.*



List of Figures (Contd*..)

Fig. i-age
No. No*

17. Gas chromatograms of products of raffinose utiliza- 296 tloa fey Bacillus ap* ±.

18. Gas chromatograms of products of melifeiosa utilize- 297 
ticn fey Bacillus sp. I.

19* Detectim of products of raelibipse sad sucrose non
utilization by Bacillus ap* I-,, analysed fey TIC 
method*

20* Detection of products of raffinose utilization fey 
Bacillus bp* I., analysed fey TIC method*

21* Effect of pH on the activity of crude -gaMeto-
sidase and imnsrtase of Bacillus ap* 1#

22. Effect of substrate concentration on the activity
ef crude oc. -galactogida se and invertase of Bacillus
JBE* X*

30$

305

23* Effect of period of incufeaticn ai the activity of 306 
crude <=c -galactosidam and inwrta.se of Bacillus sp.X*

24# Effect of crude enzyme concentration on«=^ -galacto- 307 
sidase and invertsse activity of Bacillus sp* I*

25* Effect of temperature on the activity of crude ona
oc-/galact osida ae and invertaee of Bacillus sp* I. JU

26. Growth of Bacillus sp* I in presence of various sugars* 326

27• Effect of Carbon source on -galactosidase production 327 
during growth of Bacillus sp* 1*

28. Effect of carbon source on <=c- ■•galactosidase production 328 
during growth of Bacillus so. 1*

29* Effect of carbon source on In vertase producticn 329
during growth of Bacillus ap* I*

30. Effect of glucose during growth of Bacillus sp* X#> 391in raffinose broth. — e*- ^

31 ♦ Effect of glucose .on production of -=*c -galact osida so * 332
when Bacillus sp* I was grown in raffinose broth.

32* Effect of glucose on production of invertase when 333
Bacillus sp. I was grown in raffinose broth.

eontd.•



List of Figures (Contd..)

Fig. , Page
Mo. . Mo.

35* Effect of rllhiapiein concentration on incorporation
of labelled leucine into proteins during growth 
of Bacillus ap» I in raffinose broth.

34. Effect of riftopicin concentration on incorporation 
of -'’H-labelled uridine into RMA during growth of 
Bacillus sp. I in raffinose broth.

35. Effect of addition of rifamplcin m growth of 
Bacillus ap* X in raffinose broth.

36. Effect of addition of rifamplcin on induction of
oc -galactosidase of Bacillus sp« 1.

37. sephadex G-20G gel filtration profile ofoc-galacto- 
sidase and invertase from Bacillua sg» I.

38# DEAL cellulose chromatography**! of=c.-galactosidase 
from Bacillus sp» I.

39* DEAE cellulose chromatography-I of invertase from 
Bacillus so. I.

40. Hydroxy la pat its chromatography of oc -galactosidase 
from Bacillus sp. I.

41. Hydroxy la pat ite chromatography of invertase from 
Bacillus sp. I*

42* BEAE cellulose chraaatography~II of<>c-galactosidase 
from Bacillus sp. I*

43. DSAE cellulose chromatography-IX of invertase from • 
Bacillus sp. I*

44* QAE Sephadex chromatography of -galactosidase 
frost Bacillus sp. I.

45. Effect of pH on the activity of purifiedoc-galacto- 
sldase mid invertase of Bacillus ap. 1.

46. Effect of temperature on the activity of purified
-galactosidase and invertase of Bacillus sp. 1.

47* Thermal stability of purified e£-galactosidase and 
invertase of Bacillus sp. I.

48. Effect of enzyme concentration on the activity of
purified c<-galactosidase and invertase of Bacillus 
ap. I using 0C.-PMFG and sucrose as substrate 
respectively*

335

336

338

339

349

350

350

351 

351

353

353

354

355

358

359 

361

contd.•



List, of Figures (Gontd..*)

Fig* Page
No* , No*

" 49* Effect of period, of incubation on the activity of 
' purified o£.~galaetosid&ee and invertas® of 

Bacillus sp* I*

SO. Effect of purified -galactosidaae concentration 
an. hydrolysis of melibiose*

S1* Effect of purified oc -galactosidaae eoneentraticsa 
on hydrolysis of raffinose and ataclgrose * '

52. Effect of period of incubation cn the hydrolysis 
of mellbiose by purified^ -gaXactQsidase of 
Bacillus sp* 1*

S3* -Effect of period of incubation on the'hydrolysis 
of raffinose and stachyose by purified <*c, -galacto- 
sidase of Bacillus so* I.

54. Effect of oc -PNFG ccncentratlon on the rate of its 
hydrolysis by «£.-galactosldaoe from Bacillus sp. I*

53*. Effect of Hielibiose concentration on the rate of •
its hydrolysis by oc-galactosidas® from Bacillus sjo.S.

36* Effect of raffinose concentration on the rate'of
. its hydrolysis by«c-galactosidase from Bacillus sp.I.

57* Effect of stachyose concentration on the rate of its 
hydrolysis by oc -galactosidase from Bacillus sp*.I.

58*. Effect of paranitrophenyl «c-D-fucoside concentration 
.on the rate of its hydrolysis by®c-galactoaidaae 
from .Bacillus so. I. '

53b. Detection of products of stachyoas, raffinose and. 
mellbiose hydrolysis by purified o^-galact osida se 
from Bacillus sp* I •

59* lineweaver Burk plot of <3C~galactoalda se for the
hydrolysis of «c**PNPG in the presence of inhibitor . 
(galactose)•

60* llneweaver Burk plot for the hydrolysis of 
in the presence of inhibitor (melibiose).

61 * Dixon. plot of oc- -galaetosld&se of Bacillus sp* 1 
for the inhibiticaa by galactose*

62* Dixon plot of oc-galactosidase of Bacillus sp* I 
for the inhibition by mellbiose*

362

363

363

364

364

366

367

368

369

370

371

373

374

375

376

contd.***



(Contd...)

Fig. • Page
No. : Mo.

63*
64,

65« 

66. 
67.
60*

69,.

70.
71.
72.
73.

74.
75.
76.
77 • -

78.

Dixon plot of oc »galactosidase of Bacillus -^p* I 
for the inhibition by raf finoao •
Effect of substrata (sucrose o:r maltose) ccaesntra- 
tim ox the rate of its hydrolysis by iirvertaae of 
Bacillus sp» I. i

Effect of raffinoee ccsicaatraticn m the rate of its 
hydrolysis by inve r'tag© of Bacillus sp. X.

SDS«polyacryXamide disc gel electrophoresis of 
purified -galactosidaso ;£rom Bacillus ap. I.

SDS-polyacrylamide disc g&l electrophoresis of 
purified invertaae fhcsa Bacillus, fp. I.

Molecular weight determination of native <=£. -galacto-
sidase of _ 
filtration *

1* :by analytical gel

(a) gel filtration through a column of sephadex 
G-200

(b) gal filtration through a column of Sepharose-6B. 

IR spectrum of neurotoxin (ODAP).
i

Tl£ of different GQA.P preparations.
i

Growth of CM? hydrolysing bacteria in 0BA.P broth. 

Growth of ODAP hydrolysing bacteria in Da PA broth, 

Growth of CHAP hydrolysing bacteria in oxalate broth.

Postulated pathway for the degradation of ODkP in
Streptococcus so. I. :

Effect of crude enzyme c chcentration on activity of 
GOAF hydrolysing enzymes of Streptococcus sp. X.

Effect of period of incubation ®i the activity of 
ODAP hydrolysing enzymes of Streptococcus sp. I.

Effect of substrata concentration m the activity of 
ODAP hydrolysing enzymes of Streptococcus so. I.

Effect of pH on the activity of GB&P hydrolysing 
enzymes of Streptococcus sp. X.

377

390

391

394

395

397

398 

408 
408

416
417

418 
428

432

433

434

435

Contd*,



(Ccsatd*...)

Pig. ' Fag©
Ko. Mo»

79* Effect of temperature m the activity of QO&P " 436
hydrolysing enzymes of Streptococcus sp. I.

80* Effect of glucose on growth and degradation of GD&P 459
by -Streptococcus sp. 1*

81. Production, .of GOAF hydrolysing enzymes when bacteria 469 
were grown In QDA.P broth.

82. Production of QDAP hydrolysing enzymes whan ‘bacteria 470 
were grovffi in B&FA -broth.

\

83. Agarose gel electrophoretic patterns of plasmid FMA - 474
preparation iron bacterial strain s-fl).

84. Agarose gel electrophoretic patterns of plasmid IBA 474preparation from bacterial strains-fll) ' '

85. Agarose gel electrophoretic pattern of IMA pro para- - 49^3 
tions digested with restriction enzymes.

86. Agarose gel electrophoretic pattern of Pgt-I restrl- 495 
eticn digestion of pBR-322 and recombinant pBR-32.2•

87. Activity staining of raffinose induced and xaelibiose 499 
induced «=d -galactosidase of Bacillus sp.I after polyacrylamide disc gel eleclropE^sffT

88. Double immunodiffusicn of raffinoae induced and cni
molibiose induced °c -galactosidase with anti-raf-os-gal 
serum.

89. Immune precipitation curves with on -galactosidase 
from Bacillus sp., I.

*»«*«» «*»**>

502


