
ü The fermentation of nipa sap with varying yeast concentration was characterized by UV-Vis spectroscopy wich shows an absorption peak around 400nm  associated to 

 ethyl alcohol. With the increasing concentration of added yeast to nipa sap there is an increase in absorbance. Therefore, the fermentation of nipa sap- using commercially 

available yeast yield ethanol. Moreover, with the addition of biomass there is a decrease in absorbance peaks due to the total volume of fermented nipa sap absorb by the biomass.   

Why alternate fuels?

 Depleting fossil fuels
 Growing population
 Increasing demand for transportation  fuel
 CO2 emissions

Why bioethanol?

 Tested transportation fuel
 Carbon neutral
 Renewable and Sustainable
 Agricultural waste (cellulose) as a  precursor
Bioethanol feedstock

 Nipa palm

ü  consists of nipa sap and nipa biomass

ü Biofuel crop
 Nipa sap
ü a fluid produced from nipa palm
ü It contains 89.61 percent carbs, 5.98 percent protein, and 44.58 mg of 

calcium per kilogram [1].
ü The conversion of materials containing between 68 and 85 percent 

carbohydrate yields 5.8% ethanol [2]. 

 Nipa lignocellulose
ü nipa have the content of cellulose and hemicellulose were 28.9-

45.6 wt% and 21.8-26.4 wt%, respectively [3].
ü The greater content of cellulose and hemicellulose in a material shows 

that materials were more potential to be converted into bioethanol [4].
 UV-Vis spectroscopy
ü measures the amount of discrete wavelengths of UV or visible light
ü  to analyze or identify different substances by locating the specific 

wavelengths corresponding to maximum absorbance [5]. 

Results

Summary 

Abstract
The current technologies for energy production employ nonrenewable energy 

sources such as petroleum-based and fossil fuels which could lead to 

imminent catastrophic environmental impacts. Hence, it is essential to 

develop clean energy technologies to address these problems. As a result, 

non-edible biomass sources like nipa palm are being investigated as sources 

for sustainably producing bioethanol. This study is initiated to evaluate the 

feasibility of nipa sap and palm biomass as a sustainable feedstock for 

ethanol production by determining its absorbance and transmittance using 

spectral absorption measurement. Initial fermentative analysis using 

commercial Saccharomyces cerevisiae showed that nipa saps could be a 

potential source for bioethanol production. Moreover, the addition of biomass 

to the fermented nipa sap shows an increase in the intensity in the UV-Vis 

spectra which would indicates slight increase in its concentration. Thus, 

controlling the ratio of nipa sap and biomass shows a promising contribution 

in the increase of the concentration of the produced bioethanol.

Experimental 
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Fermentation with varying Saccharomyces cerevisiae yeast  concentration
Sugar sources: Nipa sap
 Fermentation broth: Yeast + nipa sap + biomass
Yeast ratio: 1%wt, 3% wt%, and 5%wt 
Biomass ratio: 25% wt%, 50%wt, and 75%wt
Temperature: room temperature 
Distillation  using Rotary evaporator: 55 rpm
Temperature: 50-60 degrees celcius 
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Ethanol NMR

Sucrose

Effect of additives and pH on fermentation rate*
Reaction: Glucose fermentation  
Additive: Activated carbon

Method: Ultraturrax  
pH: 2 and 6

Addition of activated carbon has no effect on rate  
Reaction rate is almost same at pH 2 and 6

*The pH and additive effects were tested with old yeast

Ultraturrax/Incubator

Yeast

Glucose Sucrose Molassa Bioethanol

Spectral Analysis on the Influence of Nipa sap to 
Biomass ratio with commercial S. cerevisiae for the 

production of Bioethanol
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Molassa (Sucrose+glucose+fructose) fermentation
Incubation Ultraturrax

Enhancement in reaction rate by  
using ultraturrax:

kultraturrax/kincubator = 2.07

Molassa is a better feedstock for ethanol production

Method Reaction rate constant, k (sec-1)
Incubation 2.6 x 10-5

Ultraturrax 5.5 x 10-5

5 h

12 h

Glucose
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The produce biomass for biofuels 
(bioethanol) gives positive 

impacts on the 
environment

Develop crops with cell wall 
optimized for deconstruction and 

conversion to biofuels

Improve enzymes and 
microbes that breakdown biomass 

into sugar and lignin

Engineer metabolic pathways in 
microbes to produce bioethanol 

Nipa sap
Yeast 

Fermented Nipa sap Rotary evaporator

Simplified UV-Vis 
spectrometer components

Results

Bioethanol production process
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Fermented Nipa sap with 3% wt yeast concentration Fermented Nipa sap with 5% wt yeast concentration

Absorption spectrum of fermented nipa sap with varying yeast 
concentration and with biomass

Fermented Nipa sap with 3% wt yeast concentration 
and 25% biomass concentration Overlay of the results absorptionspectrum
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