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Abstract

a-Amylases are the oldest and versatile starch hydrolysing enzymes which can replace chemical
hydrolysis of starch in industries. It cleaves the a-(1,4)-D-glucosidic linkage of starch and other
related polysaccharides to yield simple sugars like glucose, maltose and limit dextrin. a-Amylase
covers about 30% shares of the total enzyme market. On account of their superior features, a-
amylase is the most widely used among all the existing amylases for hydrolysis of polysaccharides.
Endo-acting a-amylase of glycoside hydrolase family 13 is an extensively used biocatalyst and has
various biotechnological applications like in starch processing, detergent, textile, paper and
pharmaceutical industries. Apart from these, it has some novel applications including polymeric
material for drug delivery, bioremediating agent, biodemulsifier and biofilm inhibitor. The present
review will accomplish the research gap by providing the unexplored aspects of microbial a-amylase.
It will allow the readers to know about the works that have already been done and the latest trends in
this field. The manuscript has covered the latest immobilization techniques and the site-directed
mutagenesis approaches which are readily being performed to confer the desirable property in wild-
type a-amylases. Furthermore, it will state the inadequacies and the numerous obstacles coming in
the way of its production during upstream and downstream steps and will also suggest some
measures to obtain stable and industrial-grade a-amylase.
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Synthesis, Characterisation, Antibacterial and Antifungal activity
of some 1,4 Dihydro -2,6 diethoxy-4-(aryl —substituted/2-furyl)
pyridine -3,5- di- ¢ -naphthamide derivatives
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Department of Chemistry’, Govt, .G, College Bichhua, Chhindwara (M.F.), India
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Abstract:-

1.4-Dihydro- 2.6 diethray -4- (aryl —substituted/2-furyl) pyridine 3,5 — di — ¢ - naphthamide derivatives vwere
prepared in two steps. () 1.4 ~ dihydro — 2,6 ~ diethoxy — 4- (aryl substituted/2-furyly pyridine 3,5 —
dicarboxylic acid diethylester, were prepared by malonic ester, ar ic aldehyde and ia in pr of
ethanol (1). I on treatment with (s -naphthyl amine and 1,4 diozan gave 1,4- Dikydro- 2,6 diethoxy-4- (aryl —
substituted/2-furyl) pyridine-3,5- di s - naphthamide (11).

1.4 — dikydropyridine and its derivatives’ are the most important class of calci 2 | modulators ? . They
have been reported to posses’ weak analyesic, carare like properties’, antitumour”, and coronary dilating
activating New derlvatives of 1,4- dihydropyridine were tested for antihypertensive active by shinde et al.”
Keywords: - 1,4 Dihydropyride di- iphthalamide, Antibacterial. Antifungal activity
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Overview

Extremophiles features original research articles, reviews, and method papers on the biology, molecular biology,
structure, function, and applications of microbial life at the edges of survivability. Conditions covered include high
or low temperature, pressure, acidity, alkalinity, salinity, or desiccation; or in the presence of organic solvents,
heavy metals, normally toxic substances, or radiation.

The coverage incorporates aspects of multiple disciplines, including molecular biology, biodiversity, genetics,
genomics, metagenomics, proteomics, bioinformatics, survival strategies, macromolecular structure,
biotechnology, fermentation technology, ultrastructure, biotransformation, metabolism, enzymology,
biomembranes, bioenergetics, biophysics, physiology, cell biology, symbiosis, ecology, bioremediation,
methodologies, evolution, phylogeny, taxonomy, astrobiology, and others.

Color figures are free in print and online.
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Abstract

a-Amylase is the most significant glycoside hydrolase having applications in various industries. It
cleaves the a,1-4 glucosidic linkages of polysaccharides like starch, glycogen to yield a small
polymer of glucose in «-anomeric configuration. e-Amylase is produced by all the three domains of
life but microorganisms are preferred sources for industrial-scale production due to several
advantages. Enormous studies and research have been done in this field in the past few decades. Still,
it is requisite to work on enzyme stability and catalysis, as it loses its functionality in extreme. As the
enzyme loses its structural and catalytic property under extreme environmental conditions, it is
mandatory to confer some potential strategies for enhancing enzyme behaviour in such conditions.
This limitation of an enzyme can be overcome up to some extent by extremophiles. They serve as an
excellent source of «-amylase with outstanding features. This review is an attempt to encapsulate
some structure-based strategies for improving enzyme behaviour thereby enabling researchers to
selectively amend any of the strategies as per requirement during upstream and downstream
processing for higher enzyme yield and stability. Thus, it will provide some cutting-edge strategies
for tailoring e-amylase producing organism and enzyme with the help of several computational
biology tools.
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Abstract

«a-Amylase is the most significant glycoside hydrolase having applications in various industries. It cleaves the «,1-4 glucosidic
linkages of polysaccharides like starch, glycogen to yield a small polymer of glucose in a-anomeric configuration. a-Amylase
is produced by all the three domains of life but microorganisms are preferred sources for industrial-scale production due to
several advantages. Enormous studies and research have been done in this field in the past few decades. Still, it is requisite
to work on enzyme stability and catalysis, as it loses its functionality in extreme. As the enzyme loses its structural and
catalytic property under extreme environmental conditions, it is mandatory to confer some potential strategies for enhancing
enzyme behaviour in such conditions. This limitation of an enzyme can be overcome up to some extent by extremophiles.
They serve as an excellent source of a-amylase with outstanding features. This review is an attempt to encapsulate some
structure-based strategies for improving enzyme behaviour thereby enabling researchers to selectively amend any of the
strategies as per requirement during upstream and downstream processing for higher enzyme yield and stability. Thus, it
will provide some cutting-edge strategies for tailoring a-amylase producing organism and enzyme with the help of several
computational biology tools.

Keywords a-Amylase - Computational biology - Extremophiles - Glycoside hydrolase - Structural insights

Introduction glucose, and limit dextrin in an a-anomeric form (Machius

et al. 1995; Yadav 2012; Al-Dhabi et al. 2020; Abd-Elaziz

Enzymes are the most vital bio-product needed for sustain-
ing life on earth. In recent years, a-amylase has significantly
replaced the chemical hydrolysis of starch in industries.
a-Amylase (a-1,4-glucan 4-glucanohydrolase, EC 3.2.1.1)
is an endo-acting hydrolyzing enzyme responsible for the
breakdown of o, 1-4 glucosidic linkages of starch and other
related polysaccharides to yield maltooligosaccharides,

Communicated by S. Albers.
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Department of Botany, Govt. VYPT PG Autonomous
College, Durg, CG 491001, India

Published online: 22 March 2021

et al 2020; Janecek and Zamocka 2020). The total contri-
bution of a-amylases in the enzyme market is about 30%
and hence occupies the second position after proteases (Wu
etal. 2018; Allala et al. 2019; Wang et al. 2019a; Abd-Elaziz
et al. 2020). It is synthesized by microorganisms, plants,
and animals. But for large-scale production, microorgan-
isms are generally selected. Microorganisms are preferred
because they offer cheaper large-scale production, ease of
genetic engineering approaches, enormous strain availabil-
ity etc. (Abdel-Fattah et al. 2013; Abd-Elhalem et al. 2015;
Afrisham et al. 2016). It is extensively used in several indus-
tries and plays a substantial role in them (Table 1).
Despite having lots of industrial applications there
are certain shortcomings related to the use of a-amylase.
They tend to drop their structural conformations, stabil-
ity, and catalysis when allowed to work in extreme condi-
tions (Ahmed et al. 2020). To overcome this sensitivity of
a-amylase towards harsh conditions, researchers are seeking
sources living in extreme environmental conditions. Extrem-
ophiles are the organism inhabiting such harsh environment

@ Springer
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fora 5T o FAqof smea # 22 A 2020 B Swar W 3
IAS A1 ATEsSd & {1 s am T eSS ar woit #
&1 sT=IT &Ml §F ATHSIIA & AATH B ABPRICHD 312 ABRCHS
STt aeE A mTae s 81 e0et 531 eiterast § iswstse & agdt
g% g Ra ©R usia &1 v AnTauRsiy seaere A R
WSS o STEl U 3R AYof uffar & ve Aty A0y sudta
e BT AR UGS fBa1 adl R P afart & sae, ardte 3wt
Bt fireft 3fiw arie, e & amett & e gfs gd 2

TRGA eNer st § FEH Ug aie], @ & an # adrar =rgeti
B AT U QAT e i fasedt oft miderr v w=at (ST 18 &l
o 3ft B0 31 T TS T arfereT) F ATy ARdle, aITe arerT,
T, AT, ER & Bt Z & uier W uredl iene, Iad
TaRE Tt FRET o BT, Siast R Awe, anfife &rfd, nfgen ot
o B gW UgaTe, go Asft B 'e, AT & i 7 @ san R
T <er U & ATeH A Fate argeit s sz # eRe fFa siftiform
2005, ¥ AR T, # nfdemait & fAwm, gt & fws
e, e, st otk gget & e R sft enfier 21 efteras #
HTEsI31 3R aed! g8 o] 31 & aR & samr s i
ety #t areeRe uAfy - Rga ety o # sreaw & AdfiE
At Bt wEst T T fore eyl Greefa umfa =1 suzier ==
BT 60 ITRGTATN A Fud T Wie & OTeam A ATeedR forar
ST U ATY €Y [ETeT BIH BT IUATST T 5T ALt Y v A
SR
oty Tt IumFaAT - FiwEEe & ST nfgwrait # e
BT THTT ST R
et & Itex :
1. @ e & dif3a aftemeit &t smerert e swm
2. FiesEa & GTel Te] Far &t e rt e swar)

ilap s13e 3R aedl g4 ave &=
ST. wIEa dgA”

qBI 985G - TS, AT 31341, 'y, fFan, foper aof, meam @ef, 3. nfiemait # eiqy ffar sge & ufd semsar &t sreert
I aef, ufari UTH ST
UFATAST - TRGd e ust # sifesas iR aedt g avg Rt | ade, e A difya wfiwsil ot sreedt o wwe -
UE AATSINS sieaet far s Bl adne ana d ¥ Rea # [, | Rawor & sl | rer
TEAT BT &R T 6T &, §9 HETAR B 31H Sierdr Alde ®Rier |1 | @ e Faner | 80% | 20% | 100%
AR B ATH A ST & AT 55631, . 37, & SAHET Bl ifas— Rrergdd?
19 @1 o1 2 B1 97Ra 7 SR aR—IRA &1 UgelT A 3o i

JNETRTT B SRl Biel & HIEAH T ATETewR foranm stam va Aver &
S[ETe GBI & ATean A SerEr! uTH g % & 80 ufdea wfdard
=] & &1 forew g3 B st & wieam & uar aen & & 59
80 wfdera & udt-forat 3ir st Gon afgart sft e fFam &1
AT B2 T8 B By R &t frew afgemait # foret aeffa afar
T ATY ATY I IR AEAH Fefty ufar St afger=d oft enfaer &

wtesEa & F1re g, fEa & frer aftensit ot srestd
°TH T

. | f&azor & & | Fer

1 | =Rey e &t frew nitemdt 80% | 20% | 100%

31. | e, e ot ferer ot 40% | 60% | 100%
Tefter afgemdt

7. | =gy R &t oo meam 25% | 75% | 100%
goffar nféemdt

A, | w3t ffer = 15% | 85% | 100%
geffer afgemd

2 | Fad dAresTse 7 G fFar 70% | 30% | 100%
5t frer nfgemed

* AT FTeaTaE, SIS HEeer, fergan, e fbzarsT (7.9.) wTRa
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oG Poft - iferert, fart, Aeidwniore Rufdr, SRrem arera,
e FaRe, d=ral
UFATEST ~- TRAd eiter ust # merfdarera & sifererdt, sdfat
B HetdsiTfers Reufd &1 srea=re, SRiar arRA & Ay dgsf &
s s 31 Sfds- 19 3 acfare Fna § @ fyea & memmdt 1wy
&1 g3 31 fAoa Tameed Hotest & @1 R faea & forg wwar-wwa
WR SMFSATSS TR Bt 31| BRIAT aRRA o R fFea & Ara-aty
oa F sft arusht 1% motga 32 ft Bl 9Ra F SR aRRA BT
UEET BH BIA H ATHS 3NT=AT 3R 5 fomrdt o efR-efR Q@ s &
oft FpHor et 3T BRYST aRRA &7 313t a6 BIF FoiTs T8l 2l
Faor ATaesit € ara 71 3= aotE A T Setar § BfIs-19 Bt
R o Bt Reafd B SR arRA F mefdare & siféert,
STt & AeIfie TaReT R U STt Bl
TR efer U § ASH Uget Helfawiel & R H gater argetil
Tefasiel T UAT f&asiar @ ot sHes ®u A Deofta saagr
(observation behavior) T 31eaAst ST & dUT Bl & faz
F nTerfe va afge ufdanait S Rider, sma, ararazor &t aeanait
B ATY IABT AGE SISHT IEAAA BT gl MNeras J werfdarer
> sifererdt, sdarft &t neatdsfrs Rufd & R ¥ sqm=r s
2l
oiter arearrer umfar - vRga oiver us ¥ sreTwe A Hefea aet
DI TH B > forg fSaarst e & 06 mefdare=t & & 60
SifereTst, AT @1 9ue 3 foredsr Umfa o1 Iuter B g
faT s det B Adorad B AT BT > AEAT A FUDS BT
ATEITeBR foram s
oty B IuBFTAT - BRI ARRA & HeEfFATEI B Iiferst,
STt & ATl TEReT U UHTd ST &l
ot ¥ N :
1. RIS aRRA & goid Herfaarer & 3iferert, sarft &t
BRI Bt SRt uTH Sl
2. BRI aRRA S goid Hefdaed & iferert, st &
SITER Bt ST UTH BT
3. Bifds-19 A & S e merfdare # g srg surt &t
TSR UTH @&l
4. DIfds-19 P BRUIAETaT S iferer, sHarft i qema
@t Rerfd Bt Sirererst ute B3e

FAerfaaraa b 3AfABRE, eddarfzal oSt serdsnfoas
Rerfa obr1 31eaae (BPIRT6T arAaA &b fAAw FAaaf 3)

=Y. wEd AP

BT ARRA S go1a AETAaed & Aftrert, st ot
BRI 2t sTereT ute BT

.| faawor &
1 | T IS HETEaTeS 3 A
TS ABAT &l BT RE?
2 | o7 IS BH-BHIIIT B ATD
T 31Tet A HABIA Bl BT R 2?
3 | T 3y HETfdaTer o1 SRt
HIfIs- 19 & Toid TgotaT A
B ATRE?

DI AT D god Asiaened B
Frfererd), sHaar B erfdel

i3

FAT AT TSRS IH F AWH EHET B
BT F?
T AIHT BIEF-UERIT @ GO F AW H
HHET B BT T F7
=TT A AEReEd @ o Pifae—19 B
TS HeoT W BY 91 | 7
3NETTSA B SIS Bl S HIETH A ATGTedR foram sram aqem
ATETeHR § T8 STTadRt ITH g% & 5 85 ufaera siférerd,
BHUTRRIT &7 T ATeTel & & &0 Asr merfdarersr 3md 8 ar dAsfia
B BT AR I SATAT &, IADBT HTeTalT & fab AEQTeT 7 3iTet A HBHOT
T 31TeY BT WA BB BH & TS q4T AT & 90 ufdera siferart,
wHIfet &1 Areten & 6 sH-sEsit & dAud & e A FAsfia
B Bt 3ifers AT & TS BIH-BHST A BRIAT TR—RA BI
wi sisfizar &t wift 1 a7 FE ave & Araenst s swaa & 8o
ufdera siferert, it o1 areen § & a8 merfdae 1
BIfAs-19 T ToId JgoTdT A BRI ] B UT R B, Ioe BRI >

&t

15%

ArsT
100%

90% 10% | 100%

20% | 80% | 100%

100%

0%

* Here wreATE (ST T T, Rgan, Riem fRSearsT (1.91.) Ra
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T Y FaeblaR SRl @ 4re R vd S
SIRTX™hdAdl bl Uh HHTSISITSANT 3094
arsT e @& A9y da #H)

A Sociological Study of Education and Legal Awareness
among Undergraduate and Graduate Students
(With Special Reference to Chhindwara District)

AR (Abstract)

DA
Wﬁ)%mwélwsﬁﬁmﬁﬁmﬁmﬁww:mﬁaﬁ
wEayol fier 2, s aRvmasy afgarsi @ saT wr # gfea =@
T$ B | ARGR 319 yHEl @ A BeH | Had AcTdy gl & ¥,
| emIfad BraRlil @ BIRUT 3 BTARl H W SIReddr 17 BT B |

BrEell & waihfor faer @ e s Frges gas, AieRal #
STRe&VT UE fRem 2 i A o ft SUSRT HRIY ST I q_T BIALRA
@ dierd faera @& Y sHe Faafyie argamal &1 Garferd faam o
RET B WO gfawnsii & dRer amifoie, uikaiRe AEfaear 7
afRad= smar 21 |1 & sER e vd srE @ ufd srred g8 2 |

In the research paper presented, a sociological study of
education and legal awareness among undergraduate and postgraduate
students (with special reference to Chhindwara district) has been done.
Government schemes have an important role in the all-round
development of female students, as a result of which the standard of

2 living of women has increased. Women are now walking step by step with
HBIYEd ‘Tﬂ:a’ men, awareness among other girls is also coming due to the students
HETTH UTegIgh, benefiting from the government.

Free books, reservation in jobs and loans from banks are also
SEINNIE= R CEIRH eing provided to the girls for all roun: evelopment and many

bei ided h irls  f¢ ] d d I d
STRAHTT qgrﬁt-{n?p:[ professional courses are being conducted for skill development of the girl
for students. The social, family mentality has changed due to government

ﬁrtgsn, ST, A4, X< facilities. Also, students have become aware of education and law.

= e : e, arniore, uikaies, ureshd, S fRier, e gd
FATADIR |

Keywords : Education, Social, Family, Curriculum, Higher Education,
Graduate and Post Graduate

AT

QAR gF H BRI A ARl drE & ufd SIreddr &1 Wl
SR fHar R 8| 39 fava 3 el O AeehR gl & "
H SIFHR YT 63 bl W fHar 121 2 | ¥Rd S fasrasha a9t
¥ Afger eWOT BT UPpfa & HIROT ARSI BT FATS H IRH IOl 9T
BT U gfd wfisedr 2, forae wRer Jfari gurst § |gEEoad
I UTW Y- H 3rAwhel ¥l B | 31 Af2esi &1 2yor § g9 gd
S RerftRil &1 $a1 SoM & I T &I 9911 @1 fagadhdr A8t
2, afeh dra agem @) Ud FHIST SISl Sl @) JITTeIdhdl & |
WY FHT &F TG JTIT g=iT

U YA H SRR A AT deAl B UdA B D 1Y
fBearst el & 14 AHPHT TG 19 RS AeIfdenardl F | BTl
@ AT B IMER TR 6 Heldderdi & g Ake & smerR uv fFHar
TRT B W BRI AL F GEROT deAl B Uhd HI b felg 300
IR BT g w¥ihd qa e umfa & g fear = 8 )
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:ﬂﬂ%eﬁ%&u ‘wifeTed @1 Hyol faera wWrl fAderie T wE
frenm | dreod far ‘argef geer wifaa 2w widi @ ARifya s forn
2_W@Wﬁaﬁmwaﬁmﬁﬁﬁ WG &R g8 AMErTd 99 Wg o g8 f¥em 20
Rrem urd &1 & fog uRaw @ Wefa ura Rram v wfdd &1 Ayl fema s 8, Rer a0
DY Bl SIHNT UTed BT aref Haa faRmm U9r A S @ afes fRem &
3. TO@ TAd FOdHa? WROBN BTARE BRI “faew, A iR woreds fawmra & @rer ey
ole @1 dardl 8q uigAsmd & g uygad fbAa fageefrerar =<l 8| 591 o f¥rfera wafea & @
TR [ B SATABIN UTe AT | e Hxad B F 98 fAdeea Sier Swrern ud
4. TP UE EEHROR WR DBl wrAsi o H STl €I T Fas By |

STFRTE U1 BT |

Wi A 1
T Rrem & mfta & forg oRar &6 <efa
EZ @ P WX FAPIER wWX
1| Sea TEn ure S & (oY el il ure g3 88% 70%
2 | S=a e ura a9 & fore uRaR o 9@ 9+ ol T8 12% 30%
i
21 | 918 & BN <4 4% 12%
22 | g 3% 12%
23 | ®O4 Redear & g 49 3% 8%

24 | gt /o s Rerw 2% 4%
anT 100% 100%
S=a ¥ Y gtita & favu aRar 37 e fa

88%
90% -
70%
80% -
70% -
60% -
L RS IGE SR
50% -
30% = EIAHTER I
40% -
30% -
12%
20% -
10% -
0%
Sea Rem ura st B Sea R ura st B
fore wewr whigfa ura g forg afRaw v Tam@ T
ot g T phr

eI & GRME urar R o8 fb = rae DI SE1d gqTH WG o 1 ust, A e ulkar &

wWR @1 88 HfEd BRI B I=a REr ura &= Hfigar 9x #f, WE, A Reder, gSRfl, Sra ud

& forg wew WHfa g g2 vd 12 gfawra sramwsi et & grT g T e 4 gfaera afkast #
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I AIE @ ST 991 AT | 3 ufoeg ofkaRt # 5 ¥9 & drg W AN WHOT BN WETE 8 &
drg Hadl Reder & g1 a=mar 1ar ud 3 ufaera BN BIEART BT Sea ren ura ewa & foag
ofRaRl # gara | & =T aA7 2 gfowrda afRkaRt # wWepfa o= 3 aRaw @& gRgar &1 geer yff e sl
BRI &1 S= firem @ g & fow wiiefa B

faamm # ara, usD, fReet @ afaer w8 g
arferesT HHiD 2
e A ¥g w9 @ o ugew R T W
aa=or

. s wR RPN ®IR
1 | 20 I¥F BT IUART HIA ATl BIATH 52% 45%
2 | fd=n WSS @&l SUATRT & diell B 10% 12%
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