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INTRODUCTION 
Starch in tubers and cereals consist of 
two glucose polymers: amylose and 
amylopectin. The proportion of the two 
polymers varies depending on the 
starch origin, but is generally 15-25% 
amylose and 75-85% amylopectin 
(Anosike, 1994). Amylose is a linear 
polymer of glucose units linked 
through α -D- 1, 4 glucosidic bonds. 
Amylopectin is a branched polymer 
consisting of  α -D- 1, 4 glucosidic 
bonds with a small number of α -D- 1, 
6 glucosidic linkages present as 
interchain branch points (Hizsukuri, 
1996 and Nelson and Cox, 2000). 
Glucose is made by partial or complete 
hydrolysis of starch, either by acid HCl 
or enzyme: α-amylase and 
amyloglucosidase (glucoamylase) 
respectively (Gupta et al., 2003:  
Omemu et al.,  2008). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Starch-degrading enzymes like alpha-
amylase  and  amyloglucosidase from 
Aspergillus niger  (Omemu et al,2008)  
are gaining more importance among 
the industrial enzymes because of the 
importance of starch, sugars and other 
products in modern biotechnological 
era (Prakasham et al., 2007). Alpha-
amylase  (E C 3. 2. 1. 1) (1, 4 -α - D-
glucan glucanohydrolase)  catalyzes 
the hydrolysis of internal alpha- 1, 4 –
glucan links in polysaccharides 
containing 3 or more alpha -1, 4 linked 
D-glucose units yielding a mixture of 
maltose and glucose . 
Amyloglucosidase (E C 3.2.1.3) also 
known as glucoamylase  hydrolyses α 
- 1, 4 and α - 1, 6 linkages and produce 
glucose as the sole end-product from 
starch and related polymers (Omemu et 
al, 2005).  Amyloglucosidases have 
applications for dextrose production, 
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ABSTRACT 
Production of glucose from yam, corn and rice starch using α- amylase and amyloglucosidase 
involves three processes: gelatinization, liquefaction and saccharification. A 20 g quantity of starch 
was mixed with 100 ml distilled water, pH adjusted to 6.5 by adding water after which the mixture 
was heated in a boiling water bath to gelatinize it. Liquefaction of the gelatinized starch was done by 
adding 0.5ml of α-amylase and  the temperature raised to 1000C, for about 15 min. The temperature 
was reduced to 600C after cooling to inactivate alpha-amylase and pH was adjusted to 4.8-5.0 using 
0.1N HCl. Addition of 0.5ml of amyloglucosidase breaks down maltose to glucose. This was done 
for 6-8hr at 600 C. Amyloglucosidase was inactivated by heating to 900C for 5 min. Glucose 
concentrations were read using glucose oxidase method. Yam was found to give highest glucose 
concentration of 25.20 mg/dL, followed by corn (15.84 mg/dL) and rice (10.62 mg/dL). It is obvious 
that hydrolysis of starch from yam, corn and rice will help meet the high demand placed on sugars. 
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confectionery, baking and in 
pharmaceuticals  (Rose, 1980; Pandey 
et al, 2000). 
In spite of the wide distribution of 
amylases, microbial sources are used 
for the industrial production due to 
advantages such as cost effectiveness, 
consistency, less time and space 
required for production and ease of 
process modification and optimization 
(Burhan et al., 2003). 
Microbial amylases have completely 
replaced chemical hydrolysis in the 
starch processing industry, and they 
are also potential candidates in the 
medicinal, clinical and pure chemical 
industries  (Becks et al., 1995; Gupta 
et al., 2003) 
The hydrolytic process involves the 
addition of water and enzyme to 
breakdown the starch into simpler 
sugars known as D-glucose. Since 
glucose powder or crystals is basically 
derived from glucose syrups, this work 
is directed towards finding out how 
this sugar can be produced from yam, 
rice and corn starch. The glucose syrup 
from the starch sources named above 
can compete favourably well with that 
produced from sugar cane (which 
currently is dominantly used), and can 
comfortably serve as a surrogate if 
adequate attention is given towards its 
production. Its uses will be enormous 
as it is used in soft drinks production, 
jams, and jellies, baking 
confectioneries, ice cream and 
pharmaceutical processes. In 
pharmaceuticals, it is a valuable 
vehicle for cough syrups and vitamin 
based tonics and may be used as a 
granulating agent for tablet coating 
(Rose, 1980; Pandey et al, 2000., & 
Omemu, 2008). 
 
MATERIALS AND METHODS 
 
Sample Collection 
The yam tuber, corn and rice were 
bought from Eke Awka Market in 
Anambra State. 

Determination of Starch By Iodine 
Method 
 
Principle 
A characteristic blue-black, red or 
violet colour is obtained when iodine 
reacts with starch. This characteristic 
colour could be due to trapping of 
iodine molecules in spaces in-between 
the carbohydrate molecules. 
Procedure: 

• 2ml of starch solution was put 
in test-tube 

• A drop of iodine was added 
using dropper 

• The mixture immediately 
turned blue-black 

 
Assay For Glucose Concentration 
(Glucose Oxidase Method; Trinder, 
1969)  
Calibration curve was done using 
concentration of glucose standard in 
mg/dL and glucose concentration of 
the test sample extrapolated from the 
calibration curve at 540 nm 
 
RESULTS 
 The result obtained after 
gelatinization, liquefaction, 
saccharification, centrifugation and 
filteration, of yam, corn and rice are as 
shown in Table 1. 
 
DISCUSSION 
Most green plants produce 
starch as a means of energy 
storage. It is deposited as small 

granules (1-100 µm) in 
(Chloroplasts and amyloplasts). 
These tiny white granules occur 
in various parts of plants, for 
example in cereals and wheat, 
in roots (tapioca) and in tubers 
(potatoes) [Swinkels, 1985]. 
Results of glucose 
concentration of yam, corn and 
rice showed a glucose level of 
25.20 mg/dL, 15.84 mg/dL and 
10.62 mg/dL respectively. Yam 
was found to give the highest  
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Fig 1; Glucose Calibration Curve 

                                              Legend;  OD – Optical Density 
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Production of glucose syrup from local starch sources  

(Yam, corn and rice) 
                   
                 Starch granules 
                                         20 g in 100 ml of Distilled water  
                                         at  pH 6.5. 
                        Starch Slurry 
  
       Gelatinization    Mixture was put in a boiling water bath, (100 °C)                 
                     Continuously stirring till gelatinized for 5 min. 
                Gelatinized starch 
                                      Viscous liquid was cooled to 60 oC  

          Liquefaction        0.5 ml of bacterial α-amylase 
                                      Added and temperature raised 
                                      to 100 oC, continuously stirred for 15 min. 
                  Liquefied starch 
                                    Temperature was reduced to 4 oC to inactivate  

                                    α-amylase activity. 
    Saccharification     Liquefied starch pH adjusted to pH 5 
                                     with 0.1N HCl and raised to 60oC. 
                                     0.5 ml of Amyloglucosidase was introduced         
                                    and reaction allowed for 8 hr. 
          Reaction                The liquefied starch was heated to 90 oC  
          termination            for 5min. Allowed to cool down, 
                                          centrifuged at 4500 rpm for 10 min. 
                                          
                                         The supernatant was collected as glucose syrup        
 

 
Fig 2; Chart showing the production of Glucose syrup from starch 
by the enzymes α-amylase and glucoamylase 
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Table 1: Glucose Concentration (mg/dL) and percent yield from 
starch sources after enzyme hydrolysis. 
 

Starch 

source  

Optical 

density (O.D) 

540 nm 

Glucose concentration 

(mg/dL)  

Percent yield (%) 

Yam 0.33 25.20 30 

Corn 0.20 15.84 50 

Rice 0.16 10.62 60 

 

 

Fig 3: Pie Chart Representation of Glucose yield from Starch    
          Sources. 
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glucose concentration followed 
by corn and rice. 
According to the work done by 
Philips and Caldwell (1951a), 
corn gave a glucose 
concentration of 1.02mg/dL, 
while yam gave a glucose 
concentration of 0.78mg/dL  
which is not in agreement with 
the results recorded in this 
work. This disagreement may 
probably be due to difference in 
the method of hydrolysis. The 
acid hydrolysis method used in 
the above reference may be 
responsible for low yield.  
However in this work, 
enzymatic method was used 
involving glucoamylases and 
has the ability to hydrolyze both 

∝ (1-4) and  ∝ (1-6) linked 
glucose units and could 
completely convert starch to 
glucose (Omenu et al, 2008). 
This possibly led to higher 
glucose concentration as 
observed in this work. However 
result of percent yield of glucose 
volume shows that rice, corn 
and yam gave a percent yield of 
60%, 50% and 30% 
respectively. 
For organizations wishing to 
produce high quality glucose 
syrup, it is recommended that 
yam shall be the source 
followed by corn then rice. For 
companies wishing to produce 
high quantity glucose syrup, 
rice is recommended followed 
by corn then yam. 
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