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Effects of Different Glucose Concentration on Separate Hydrolysis and 

Fermentation (SHF) Of Selected Food Waste for Bioethanol Production 

Fatin Shafiqa Bt Md Shah 

Biotechnology Resources Programme 
Faculty of Resources Science and Technology 

University Malaysia Sarawak 

ABSTRACT 

The fermentation was carried out by using the hydrolysed food waste as a glucose 
source and Saccharomyces cerevisiae as a microorganism in order to produce ethanol. 
»X3;31� � ?t Aj hop /b� / � >G78• %18 7- ;13X• ­ [~7· • X+?· 1;3G1� � ? x?­ ~7� ?838 7[ [77­ %18;• 
which was conducted at 55°C, pH 5.0 for 24 hours. The effects of high glucose 
concentration on ethanol concentration were investigated in this study. The glucose 
obtained from hydrolysed food waste of 10 g/1, 20 g/1 and 50 g/1 were used as a 
substrate in this study. Temperature at 30°C, pH 5.0 and agitation rate of 100 rpm was 
used as a control throughout the fermentation. The glucose consumption in all 
fermentation was not different significantly whereas the highest ethanol production, 
(26.57 g/1) was achieved by using 50 g/1 of glucose concentration. Therefore, the 
optimum glucose concentration for the highest ethanol production was 50 g/1. 

Key words: Separate hydrolysis and fermentation (SHF), different glucose 
concentration, Saccharomyces cerevisiae, ethanol production. 

ABSTRAK 

Fermentasi telah dijalankan dengan menggunakan sisa makanan terhidrolisis sebagai 
sumber glukosa dan Saccharomyces cerevisiae sebagai mikroorganisma untuk 
menghasilkan etanol. w1­ 1 · >� 1X?1t Aj hop g/l glukosa diperolehi ­ 1~3z1­ 1 x3­ ~7� 3838 
enzim sisa makanan yang telah dijalankan pada oos t z& 5.0 selama 24 jam. Kesan 
kepekatan glukosa yang tinggi kepada kepekatan etanol telah disiasat dalam kajian 
3X3h D� >9781 ?1X/ ­ 3z• ~7� • x3 ­ 1~3z1­ 1 sisa · 191X1X ;• ~x3­ ~7� 3838 ­ 1~3z1­ 1 r p / b� t yp 
gll dan 50 gll ;• � 1x ­ 3/> X191X 8• - 1/ 13 substrat ­ 1� 1· 91]31X 3X3h 4>x pada 30 °C, pH 
5. 0 dan kadar pengadukan 100 rpm telah ­ 3/> X191X 8• - 1/ 13 91%1� 1X sepanjang 
fermentasi. Penggunaan glukosa dalam semua penapaian tidak berbeza dengan 
ketara manakala pengeluaran etanol ?1X/ ;• ~;3X/ / 3t gyPhoj g/l) ;• � 1x ­ 3G1z13 ­ • X/ 1X 
· • X/ / >X191X op / b� 9•z• 91;1X / � >9781 h # � • x 3;>t 9•z• 91;1X / � >9781 ?1X/ 7z;3· >· 
untuk pengeluaran • ;1X7� ;• ~;3X/ / 3 1­ 1� 1x 50 gll. 

Kata kunci: x3­ ~7� 3838 - • ~183X/ 1X ­ 1X z• X1z131X g4&' at 9•z• 91;1X glukosa yang 
- • ~- • +1t 41GGx1~7· ?G• 8 G• ~• ◊3831• t z• X/ • � >1~1X etanol. 
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CHAPTER 1 

INTRODUCTION 

1.1 General introduction 

Deteriorating food waste management in Malaysia poses a great challenge to our 

industry nowadays. Basically, food waste is defined as something that is unwanted or 

useless. However, food waste is an important resource which G1X - • ~• G?G� • ­ 7~ can 

be used to produce other by-product which it involves in industrial and other 

biological process. Paramount of food waste will ends up in landfills and resulting in 

groundwater contamination or emission of noxious gases and dioxins. However, by 

implementing the effective ways in management of food waste, it can improve the 

• X◊3~7X· • X;1� z7� � >;37X 18 %• � � 18 [7~ G7X8• ~◊3X/ ~• 87>~G• 8 g&7X/ • ; 1� ht ypr r ah 

Food waste consists of various components such as starchy, cellulosic materials 

and fatty. It is found to be complementary in the concentration of carbohydrates. 

Additionally, in food waste, there are large amounts of carbohydrate which is as high 

as 65% of its total solid. Therefore, it is believed to be a good substrate for ethanol 

production (Kim et al., 2011). Food waste has high potential to produce monomeric 

sugars because of the presence of abundant starch and cellulose materials. The sugars 

then can be used as substrates for fermentative process· in order to yield variety of 

chemicals such as lactic acid and ethanol (Kim et al., 2003). 
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With large amount of depletion of petroleum supply, there has been high energy 

demand in worldwide to produce an alternative bioresource energy that is crucial to 

industries, transportation and governments. Since food waste can generate this 

biological resource, many countries developed several alternative ways to solve their 

energy requirements and at the same time protect the environment in friendly way 

(Hong et al., 2011). Bioethanol can be classified into most promising biofuels from 

~• X• %1- � • ~• 87>~G• 8 ;x1; 38 z~7­ >G• ­ ;x~7>/x [• ~· • X;1;37X 7[ 8>/ 1~8C, • G• X;� ?t · 1X? 

researchers developed an efforts and target to produce high ethanol by fermentation 

from variable renewable resources which include crop residues and biomass waste 

(Kim et al., 2008). According to Hong et al., (2011), ethanol can be produced from 

various feedstocks such as sucrose-containing feedstocks, starchy materials and 

� 3/X 7G• � � >� 783G - 37· 188h ) 1;• ~1� � ?t z~7­ >G;37X 7[ • ;x1X7� 38 ­ • z• X­ 8 7X ;x• ;?z• 7[ ;x• 

biomass used. 

Enzymatic hydrolysis is a method that can be used to produce fermentable sugars 

from the conversion of biomass into ethanol. Ethanol can be obtained from food waste 

synthesis by using an enzyme mixture of a-amylase, glucoamylase and S. cerevisiae 

yeast (Davis et al., 2008). Enzymatic hydrolysis is a favorable method to produce 

sugar compared to acid hydrolysis which it degrade the glucose rapidly and 

decompose mono-sugar. 

y 



The conversion of ethanol can be achieved either by simultaneous saccharification 

and fermentation (SSF) or separate enzymatic hydrolysis and fermentation (SHF). 

SHF refers to the process where the enzymatic hydrolysis and fermentation performed 

sequentially. Basically, SHF and SSF are two principle process involved in the 

production ofbioethanol from lignocellulosic biomass. Research has proven that SHF 

38 1 - • ;;• ~ 1zz~71Gx ;7 z~7­ >G• • ;x1X7� • [[• G;3◊• � ? gw• X/ 1X­ s x• Xt ypr r ah »X 4&' t 

enzymatic hydrolysis and fermentation are carried out in 8• z1~1;• 8;• z8h 5x• ~• [7~• t it 

is possible to conduct each process under its optimum conditions of pH and 

temperature, although end product inhibition of the cellulolytic enzymes is a limiting 

[1G;7~ g57· 18lw•]7 • ; al., 2008). Besides that, SHF has a potential possibility of cell 

recycling, while SSF is not possible to separate cells and solid raw materials particles 

(Roca and Olsson, yppdah 
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1.2 Objectives 

The main objective of this study is to obtain glucose from food waste through 

enzymatic hydrolysis process. Besides, it is also to evaluate the effects of different 

concentration of glucose on separate enzymatic hydrolysis and fermentation (SHF) 

using food waste hydrolysate for bioethanol production. 

L 




