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ABSTRACT 
 

The purpose of this study was to know the effect of the NaOH concentration on ash 
content, water holding capacity (WHC), and oil holding capacity (OHC) of cellulose flour 
isolated from palm midrib. Cellulose isolation was done using a solution of NaOH with 
various concentrations namely 9, 12, 15, 18%. Cellulose flour obtained were analyzed ash 
content, WHC, and OHC. Cellulose flour isolated with NaOH 15% had ash content 2.12% 
(d.b), WHC 5.4 (g/g), and OHC 2.99 (g/g). 
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INTRODUCTION 

 
Indonesia is the largest exporter of palm oil and its derivatives after Malaysia which 

was almost 32.64% of global export [Sebayang and Sembiring, 2017]. The most popular part 
to be processed from oil palm was mesocarp part. The mesocarp section produced crude 
palm oil which was processed into raw material of cooking oil and various types of 
derivatives. Palm midrib is an underutilized part of the palm oil processing industry. 
Utilization of palm midrib should be done so that the economic value increases. Cellulose on 
palm midrib can be further processed into products with higher economic value and useful in 
applications. To obtain pure cellulose, it is necessary to isolate and characterize the process 
first. Palm midrib cellulose can be isolated by extraction process using NaOH solution. The 
purpose of this research was to know the effect of the NaOH concentration on ash content, 
WHC, and OHC of cellulose flour isolated from palm midrib 
 
 
EXPERIMENTAL SECTION 

 
Materials 
 

This study uses palm midrib derived from oil palm plantation in Malang, East Java, 
Indonesia. The cellulose isolation process materials were NaOH (technical grade), aquades, 
NaCl, acetic acid, NaOCl (chlorine), and Na-metabisulfite. For cellulose characterization 
used palm oil and aquadest. The equipment used for the preparation of palm midrib flour 
include grinding machine and sieve. For the process of isolation of palm midrib cellulose 
used erlenmeyer 1 L, waterbath equipped temperature control, and dryer cabinet. The 



sentrifuge equipment, desiccators, porcelein cups, furnaces (Heracus Instruments M-110) 
were used for characterization.  

 
 

Procedure 
 
Oil Palm Midrib flouring 

Flouring palm midrib started with cutting and drying of palm midrib. After dried, the 
pieces of dried palm midrib milled by used a grinding machine and then sieved to 60 mesh 
size. 
 
Cellulose Isolation of Palm Midrib 

Cellulose isolation of palm midrib be done by the palm midrib flour isolated with 
NaOH solution with various concentrations (9, 12, 15, 18%) temperature of 100ºC for 3 
hours that aims to dissolve the non-cellulosic components. The solids were lagged after 
washing with clean water from residual of NaOH, immersion with distilled water mixed with 
NaCl and acetic acid. Be washed again and solids lagged were bleached with NaOCl and 
Na metabisulphite, then washed with clean water until the pulp (cellulose) obtained odorless 
hypochlorite. Cellulose were then dried using an oven. 
 
Characterization of Palm Midrib Cellulose 

The variables analyzed on palm midrib cellulose were ash content, WHC, and OHC. 
Methods used for analysis were WHC and OHC analysis [Valencia et al., 2007]. 
 
Statistical Analysis 

The data obtained were analyzed by Variant Analysis (ANOVA) followed by real 
difference test DMRT (Duncan Multiple Range Test) with confidence interval 5%. 

 
 
RESULTS AND DISCUSSION 
 
Effect of NaOH Concentration on Ash Content of Cellulose 
 

Increased concentration of NaOH causes ash content decreases. This was because 
NaOH can dissolve minerals in the form of salt and other forms. The presence of high 
concentration OH-ions will easily bind to other metals, whereas the Na + ion will replace the 
salt group that binds to the acid group to dissolve the other salts [Hutomo et al., 2012]. The 
effect of NaOH concentration on ash content of cellulose can be seen in Figure 1. 

 

 
Figure 1. Effect of NaOH Concentration on Ash Content of Cellulose 
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Effect of NaOH Concentration on Water Holding Capacity of Cellulose 
 

The varying concentrations of NaOH also affect the WHC of cellulose, the higher 
NaOH causing the WHC to decrease. The increase in NaOH concentration during the 
extracted process causes the degradation of cellulose molecules so that their molecular 
weight decreases [Varshney, 2006]. This will result in the ability to bind and free water 
molecules capture by complex polymers to be relatively lower. NaOH causes hydrogen 
bonds to weaken or break up so that the -OH available for interaction with water was also 
less. This was why the WHC tends to decrease with increasing NaOH concentration. The 
effect of NaOH concentration on cellulose WHC can be seen in Figure 2. 
. 

 
Figure 2. Effect of NaOH Concentration on Water Holding Capacity of Cellulose 

 
 
Effect of NaOH Concentration on Oil Holding Capacity of Cellulose 
 

Increasing the concentration of NaOH not only causes a decrease in WHC value, but 
on the other hand it can also causes a decrease in OHC value. Lignin physically wraps the 
cellulose in a hydrophobic matrix and is covalently bonded with hemicellulose. In the process 
of cellulose isolation there extraction stage using a solution of NaOH with various 
concentrations at a temperature of 100◦C. During the extraction, NaOH was able to dissolve 
the lignin which resulted in decreased hydrophobicity. The decrease in hydrophobicity 
causes the ability of oil binding to decrease, which means that the OHC value will decrease 
as well. The effect of NaOH concentration on cellulose OHC value was shown in Figure 3. 
 

 
Figure 3. Effect of NaOH Concentration on Oil Holding Capacity of Cellulose 
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Conclusion 
 

The concentration of NaOH influence on some characteristics of cellulose flour 
isolated from palm midrib such as ash content, WHC, and OHC. Cellulose flour isolated with 
NaOH 15% had ash content 2.12% (d.b), WHC 5.4 (g/g), and OHC 2.99 (g/g). 
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