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ABSTRACT 

Enzymes acting on digestive system vary accordingly the substrate they are acting upon.  Constituting a major portion of these enzymes are 
amylolytic enzymes acting on carbohydrates (starch and related oligosaccharides and monosaccharides).   The following review focuses on 
structural features of amylolytic enzymes.  Alpha amylase, beta amylase, and glucoamylase are the three most important amylolytic en-
zymes acting on carbohydrates, which have similar function of catalysis of hydrolysis of alpha-glycosidic bonds in starch and related saccha-
rides but differ in mechanism of action, individually belong to different families, and adopt a different structure.  Alpha amylase belongs to 
large clan of 3 families 13, 70, 77 and adopts a (beta/alpha) 8 barrel fold.   Beta amylase belong to family 14 and also adopts (beta/alpha)8 
barrel fold also know as TIM barrel fold.  Glucoamylase belongs to family 15 and adopts a helical (alpha/alpha) 6 fold. 
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INTRODUCTION 
Vihinen M. and Mantsala P. (1989) stated the presence of starch-degrading amylolytic enzymes in microbes. 
These enzymes include alpha-amylase, alpha-glucosidase, beta-amylase, glucoamylase, exoacting enzymes 
yielding alpha-type endproducts, pullulan-degrading enzymes and cyclodextrin glycosyltransferase.  
ALPHA AMYLASE 
Alpha enzyme acts on starch and breaking them up into sugars (hence the term saccharification). Starch is a 
sugar supply consisting of 2 molecules amylase and amylopectine. Amylose is created from chains of aldohex-
ose connected α1,4 and  amylopectine is created from  α1,4 connected chains of aldohexose with one,6 connect-
ed branch points. The amylases ar enzymes that job by hydrolyzing the open chain bonds between the individu-
al aldohexose molecules that structure the starch chain. The single straight chain starch is named an amylose. A 
branched starch chain (which can be thought-about as being designed from amylose chains) is named an amylo-
pectin. The starches are polar molecules in nature and have different ends.  

 
Fig  Human salivary amylase. e.c. 3.2.1.1                  
Amylases are broadly divided into two categories as Endoamylases and exoamylases. Endoamylases catalyze 
hydrolysis in the interior of the starch molecule producing linear and branched oligosaccharides of various 
chain lengths while  exoamylases act from the non-reducing end successively resulting in short products. Sali-
vary amylase, pancreatic amylase, beta amylase, and glucomylase. Salivary amylase also known as Ptyalin 
found in saliva breaks starch into maltose and dextrin.  Ptyalin catalysis the hydrolysis of linear alpha(1-4) gly-
cosidic linkages.  
Pancreatic amylase randomly cleaves alpha (1-4) glycosidic linkages to dextrin , maltose, and maltotriose. Beta-
amylase will catalyze the hydrolysis of the second alpha(1-4) glycosidic bond, cleaving off two glucose units 
(maltose) at a time. Glucoamylase  hydrolyzes terminal non-reducing alpha(1-4) linked glucose residues to re-
lease a single alpha- glucose molecule. Catalytic domain of alpha amylase, beta amylase, and glucoamylase.   

 
Fig. Cyclodextrin glucotransferase e.c.2.4.1.19    

 
Fig. Taka-amylase A.                      
Alpha-amylase family adopts structure of a parallel (beta/alpha)8 barrel fold. it was 1st recognized in the accel-

erator chicken triosephosphate enzyme (TIM fold)  isolated from Taka-amylase A from fungus genus oryzae. 

Both alpha and beta enzyme adopt TIM barrel fold structure.  The chemical process domain consists of eight 

parallel beta strands encircled by eight alpha helices.  Glucoamylase possesses the whorled (alpha/alpha)6 bar-

rel consisting of 6 alpha helices encircled by more 6 alpha ones. The strands and helices of (beta/alpha)8 barrel 

domain and (alpha/alpha)6 barrel domain area unit connected by loop regions. Primarily based upon similarities 

and variations, they are classified into families. 

 

Taking into account the new sequence of data collected the alpha-amylase family 13 has been distended in order 

that it contains nearly 30 totally different enzymes and proteins (e.g. pullulanase, isoamylase, neopullulanase) 

having sequence in relation with alpha-amylases and classified in families 13, seventy and seventy seven form-

ing a organic compound hydrolase kindred GH-H , beta amylase – family 14, and glucoamylases – family fif-

teen. 

 

 

 

 

 
THE LIST OF ALPHA ENZYMES AND THEIR MAIN SUBSTRATE 

Enzyme EC Number 
Main Sub-

strate 
Amylosucrase EC: 2.4.1.4 Sucrose 
Sucrose phosphorylase EC: 2.4.1.7 Sucrose 
Glucan branching en-

zyme 
EC: 2.4.1.18 

Starch gly-

cogen 
Cyclomaltodextrin gly- EC: 2.4.1.19 Starch 
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cosyltransferase 

Amylomaltase EC: 2.4.1.25 
Starch gly-

cogen 
Maltopentaose-forming 

alpha-amylase 
EC: 3.2.1.- Starch  

Alpha-amylase EC: 3.2.1.1 Starch 

Oligo-1,6-glucosidase 

Oligosaccharides 
EC: 3.2.1.10 

 

1,6-alpha-

D-
glucosidic 

linkages in 
some  

Alpha-glucosidase EC: 3.2.1.20 Starch 
Amylopullulanase EC: 3.2.1.41 Pullulan 

Cyclomaltodextrinase EC: 3.2.1.54 
Linear and 
cyclomalto-

dextrin 
Isopullulanase EC: 3.2.1.57 Pullulan 

Isoamylase EC: 3.2.1.68 
Amylopec-

tin  
Maltotetraose-forming 

alpha-amylase 
EC: 3.2.1.60 Starch 

Glucodextranase EC: 3.2.1.70 Starch 
Trehalose-6-phosphate 
hydrolase 

EC: 3.2.1.93 Trehalose  

Maltohexaose-forming 

alpha-amylase 
EC: 3.2.1.98 Starch  

Maltogenic amylase 
EC: 

3.2.1.133 
Starch 

Neopullulanase 
EC: 

3.2.1.135 
Pullulan 

Malto-oligosyl trehalase 

hydrolase 
EC: 

3.2.1.141 
Trehalose  

Malto-oligosyl trehalose 
synthase 

EC: 
5.4.99.15 

Maltose 

 
 

Fig. Barley Alpha amylase 
Overall structure of barley alpha-amylase in stereo, The structure consists of 3 domains: Domain A, a parallel 

(beta/alpha)8-barrel;  Domain B, an irregular fold stable by 3 atomic number 20 ions .  Domain B, projected of 

the barrel between strand beta3 and helix alpha3. Domain C, a 5-stranded anti-parallel beta-sheet. The third be-

ta-strand (beta-3) and third alpha-helix (alpha3) are marked.There square measure or is also some other domains 

at both N- and C-terminal sides of the catalytic barrel. Alpha-amylase relations may contain some extra N- fur-

thermore as C-terminal domains. Most members of the alpha-amylase family contain, in addition to domains A 

(catalytic TIM-barrel) and B (small distinct domain in the loop 3), the third domain, domain C, just when the 

(beta/alpha)8-barrel This antiparallel beta-sheet domain could defend the hydrophobic residues of the (be-

ta/alpha)8-barrel. 

 

The CGTases have typically two more domains (D and E) compared with most alpha-amylases and maltogenic 

alpha-amylase from B stearothermophilus.  Domain E that\'s well-known as SBD.  On the opposite hand, ne-

opullulanase, isoamylase  and maltogenic amylase were found to have a special domain N, originally known as 

domain F, which precedes the (beta/alpha)8-barrel. 

First it was determined the three-dimensional structure of beta-amylase was soybean beta-amylase.  The  core of 

each beta-amylase structure is made by the chemical process (beta/alpha)8-barrel domain as seen in alpha amyl-

ase  followed by the C-terminal loop region surrounding the N-terminal aspect, not involved with chemical ac-

tion because it is pointed higher than.  (beta/alpha)8-barrel of beta-amylase itself dissent very well from that of 
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alpha-amylase and its related enzymes from the organic compound hydrolase family thirteen (and kin GH-H), 

and primarily resembles rather the one domain structure of triosephosphate enzyme consisting of aspartate resi-

due (Asp175), involved in most cases within the binding of a calcium ion. 
  

Fig. Barley beta amylase       
.     Fig. Soyabean beta amylase. 
 

 
Fig. Maltose-glucoamylase (alpha-glucosidase). 

 

Glucoamylase structure was solved for the 2 being enzymes from the fungus A. awamori and also the yeast 

Saccharomycopsis fibuligera, that adopts a helical chemical process domain consisting of 12 alpha-helices that 

kind (alpha/alpha)6-barrel fold. It consists of Associate in Nursing inner core of six reciprocally parallel alpha -

helices that area unit connected to each different through a peripheral set of six alpha –helices, that area unit 

parallel to each different but close to antiparallel to the inner core of the alpha-helices. it is not common but 

found in enzymes like organic compound hydrolase families eight and nine.   
 
STARCH BINDING DOMAIN 

 

The second domain in chemical change enzymes is raw-starchbinding domain (SBD) that is common for all the 

enzyme families.  SBD is present in concerning 10 take advantages of alpha-amylase, beta-amylase and glu-

coamylase families chargeable for degradation of raw starch. Both beta-amylase and glucoamylase belong to 

alpha/beta inverting glycosidases.  These area unit exoamylases , their amino acid sequence and three dimen-

sional structures area unit totally different so they type their own families beta enzyme – family fourteen and 

glucoamylase family fifteen. 

 

The starch binding domains will be classified as plant kind and bacterial kind irrespective of whether or not it 

comes from alpha-amylase, beta-amylase, or glucoamylase.  Despite the high degree of sequence identity (simi-

larity) between aspergillus (fungal) and true bacteria (bacterial) SBDs, which is concerning 37 the troubles (64 

%), strand beta3 of plant SBD is not present in the bacterial SBD, whereas strand beta6 of bacterial SBD is not 

present in the plant SBD. 

 

CATALYTIC RESIDUES CONCERNED IN HYDROLYSIS 

 

Catalytic residues Glu219, Asp193 and Asp294 ar concerned in hydrolysis.  Asp193 preponderantly works be-

cause the base catalyst being concerned within the intermediate formation within the hydrolysis reaction where-

as Asp294 works for tightly binding the substrate to allow a twisted and a deformed conformation of the glucose 

ring. 

 

Aspartyl, glutamyl, and cysteinyl residues ar located in extremely preserved regions in beta-amylase family. 

amino acid and aminoalkanoic acid ar two amino acid residues concerned in chemical process in soyabean beta 
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amylase. Two glutamates, Glu179 and Glu400 act as chemical action residues. 
 
CONCLUSION 
The most necessary amylolytic enzymes involved in reaction of starch have great biotechnological importance. 
An alpha-amylase is called asTermamyl, sourced from eubacterium licheniformis, is additionally used in some 
detergents, especially washing and starch-removing detergents. Alpha-amylase is used in plant product produc-
tion to break starches in grains into possible sugars. 
Alpha and beta amylases square measure necessary in production beer and liquor made up of sugars derived 
from starch. The phaseolamin is an inhibitor of alpha amylase; it has been tested as a possible diet aid. 
Blood serum enzyme could also be measured for purposes of diagnosis. a normal concentration 21-101 U/L. the 
next than normal concentration might mirror one among several medical conditions, together with acute in-
flammation of the duct gland, peptic ulceration, and ovarian cyst. 
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