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Abstract: The cassava peel is an uncommon material for consumption as food for Indonesians because its use is widely 
used in non-food industries. Exploration of the use of cassava peel in the food industry in this case as a 
functional food ingredient such as prebiotics has the potential to be carried out. This study aims to determine 
the characteristics of the insoluble fiber content of the cassava peel and testing its hydrolysate potential as a 
prebiotic in growing Lactobacillus plantarum. The varieties of the cassava plant used in this study were Ratim 
(RTM 22) and Ulujami (UJ 17). The method used in this study is the characterization of insoluble fiber. As 
well as testing the prebiotic potency by determining the prebiotic activity score by doing Lactobacillus 
plantarum. The results of this study indicate that the characteristics of insoluble fiber in the cassava peel are 
hemicellulose content is more dominant than cellulose and lignin in the cassava peel. The hydrolysate of 
cellulose from cassava peel showed its potential as a prebiotic in growing Lactobacillus plantarum. RTM 22 
varieties had a higher prebiotic activity score than UJ 17. The prebiotic activity scores of RTM 22 and UJ 17 
were 1.70 and 1.48, respectively. 

1 INTRODUCTION 

The Cassava peel is an uncommon material for 
consumption as food for Indonesian people, its use is 
more widely used as industrial raw material (Aripin 
et al., 2013), animal feed (Oluwanike and Adeneye, 
2014), and biodegradable packaging (Widiarto et al., 
2017). The use of the cortex of cassava peel as a 
traditional Sumedang food ingredient called 
kadedemes has inspired the development of cassava 
peel as a food ingredient. Meanwhile, the cassava 
peel has a dry weight that reaches 13% of the total 
weight of cassava peel (Aripin et al., 2013). The 
availability of raw material for cassava is also 
predicted to continue to increase in line with the 
increase in the national consumption of cassava 
reaching 12.7 million tons in 2020 (BPS, 2013). 
Therefore, exploration of utilization in the food 
industry in this case as functional food ingredients 
such as prebiotics has the potential to be carried out. 

Cassava peel has a crude fiber content of up to 
12.2% (Idugboe, Nwokoro and Imasuen, 2017). 
Insoluble fiber is a part of crude fiber (Idris et al., 
2020). Cellulose under natural conditions is coated by 
a matrix of hemicellulose and lignin (Elechi et al. 

2016). The presence of lignin and hemicellulose 
content is thought to affect the hydrolysis of cellulose 
(Surendran et al., 2018). Therefore, it is necessary to 
characterize the content and insoluble in the skin of 
the cassava peel. The process to reduce the 
hemicellulose and lignin content is also needed to 
obtain the dominant cellulose content. Cellulose is 
composed of D-anhydro glucopyranose in β-1,4-
glycoside or β-glucose bonds (Elechi et al., 2016). 
The hydrolysate from the hydrolysis of cellulose with 
cellulase enzymes can produce cellobiose as an 
intermediate product (Razie et al., 2011). 

Previous research has been carried out by 
knowing the ability of cellobiose as a stimulus in the 
growth of Lactobacillus acidophilus NCFM (van 
Zanten et al., 2012). In-vivo test results have also 
been carried out and do not give unwanted side effects 
to humans (Van Zanten et al., 2014). Testing the 
ability to grow other Lactobacillus strains such as 
Lactobacillus plantarum also needs to be carried out 
on products from the hydrolysis of cassava peel to add 
information on the ability of cellobiose as a prebiotic. 
This study aims to determine the characteristics of the 
insoluble fiber content of the skin of cassava peel. and 
testing its hydrolysate potential as a prebiotic in 
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growing Lactobacillus plantarum. This research is 
expected to expand the exploitation of cassava peel as 
raw material for functional food as a prebiotic and 
increase its added value in the food industry. 

2 METHOD 

2.1 Material  

The main material used in this study were cassava 
peel (Manihot utilissima Sp) varieties of Ratim (RTM 
22) and Ulujami (UJ 17) from the experimental garden 
of the Department of Agronomy and Horticulture, 
Bogor Agricultural University, Cigombong, Sukabumi 
Regency, West Java. The enzymes used were complex 
cellulase enzymes (Wathringthon, Murni). The 
bacteria used were Lactobacillus plantarum and 
Escherichia coli obtained from SEAFAST IPB. 
Nylon-66 membrane pore size 0.20 µm and 0.45 µm 
with a diameter of 25mm (Himedia). The media used 
for bacterial growth are de Man Rogosa Sharpe 
(Merck) and M9 (Merck). 

2.2 Preparation of Cassava Peel 
Material 

The process of preparing the cassava peel raw 
material consists of sorting, washing, reducing the 
size, and peeling the tuber skin. Samples were dried 
using a cabinet drier at 50oC for 24 hours and crushed 
using a disc mill to form flour with a size of 40 mesh. 
The raw material is again dried in the cabinet drier for 
24 hours until the moisture content is <10% (Tasaso, 
2015). The cooking of the cassava peel is done by 
heating 50 g of cassava root flour in 1 L of water and 
10% NaOH using an autoclave at a temperature of 
130oC, a pressure of 190 kPa for 60 minutes. 
Separation of the extraction results between the solid 
residue and the black concentrated solution using a 
filter cloth and washed with distilled water until the 
solid residue reaches a pH of 7.0. The residue was 
dried at 70oC for 24 hours. Bleaching process by 
adding 30% H2O2 at 70oC for 3 hours. Cassava peel 
is separated again to get the residue and rinsed using 
distilled water. The bleaching residue is dried again 
at a temperature of 70oC (Tasaso, 2015). 

2.3 Characterization of the Insoluble 
Fiber Content 

Characterization of cassava peel flour was carried out 
using fiber content analysis consisting of Acid 

Detergent Fiber (ADF), Neutral Detergent Fiber 
(NDF), cellulose, lignin, and hemicellulose levels 
(van Soest, 1963). All tests were carried out in two 
duplicate replications. 

2.3.1 Neutral Detergent Fiber (NDF) 

NDF solution consisted of distilled water 1 L, Sodium 
Sulfate 30 g, EDTA 18.81 g; Sodium Borate 10 H2O 
6.81 g, 4.5 g anhydrous di-Na-HPO4 and 10 ml pure 
2-ethoxy ethanol. a sample of 0.5 g (A) was put into 
a 250 mL beaker. The sample was then added with 
NDF solution and filtered with the help of a vacuum 
pump, rinsed alternately with hot water and acetone. 
The filter results were dried in an oven at 105oC until 
stable, after that they were put in a desiccator for one 
hour, then weighed (B). The measurement results are 
reduced by the weight of the dry glass filter before 
use (C)  NDF Content=  ((B-C))/A ) x 100%      (1) 

2.3.2 Acid Detergent Fiber (ADF) 

A sample of 1 g (A) was put into a beaker and ml of 
ADF solution was added. The ADF solution consisted 
of 1 L of 1 N H2SO4 and 20 g of CTAB (cethyle 
trimethyl ammonium bromide). The sample to which 
the solution was added was heated for one hour on the 
back cooler. Filtering is done with the help of a 
vacuum pump using a glass filter. Washing is carried 
out alternately with acetone and hot water. The filter 
results were dried in an oven at 105°C until stable, 
after that they were put in a desiccator for one hour, 
then weighed (D). The measurement results are 
reduced by the weight of the dry glass filter before 
use (C) ADF Content= ((D-C)/A) x 100%    (2) 

2.3.3 Cellulose, Hemicellulose, and Lignin 
Content 

ADF residue (E) which is in the glass filter is placed 
on a tray of water about 1 cm high. Then added H2SO4 
as high as ¾ part of the glass filter and left for 3 hours 
while stirring. Filtering with a glass filter is assisted 
by a vacuum pump. Washing is done with acetone 
and hot water. Do the drying and put the filter results 
into the oven. After that, it is put back into the 
desiccator to cool down and weigh (F). Furthermore, 
the glass filter is in the furnace at 450oC for 3-4 hours, 
then put again into the desiccator to cool down and 
weigh (G) 𝐶𝑒𝑙𝑙𝑢𝑙𝑜𝑠𝑒 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 = ((𝐹 − 𝐺)/𝐸) 𝑥 100%  (3) 
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To find out the hemicellulose and lignin content, 
you can use the equation below using the results of 
the ADF and NDF tests. 𝐻𝑒𝑚𝑖𝑐𝑒𝑙𝑙𝑢𝑙𝑜𝑠𝑒 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 = 𝑁𝐷𝐹 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 −  𝐴𝐷𝐹 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 (4)𝐿𝑖𝑔𝑛𝑖𝑛 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 = 𝐴𝐷𝐹 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 − 𝐶𝑒𝑙𝑙𝑢𝑙𝑜𝑠𝑒 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 (5)

2.4 Probiotic Growth Testing on 
Cassava Peel Hydrolysates 

The lactic acid bacteria used as probiotics are 
Lactobacillus plantarum. Before use, Lactobacillus 
plantarum was refreshed on MRS Broth for 24 hours 
at 30oC. Growth was carried out on MRS Base media 
with the addition of cellobiose as a substitute for 
glucose for carbohydrate sources. The composition 
for making MRS Base is peptone 10 g/L, meat extract 
8 g/L, yeast extract 4 g/L, sodium acetate 5 g/L, 
magnesium sulphate 0.2 g/L, manganese sulphate 
0.05 g / l , dipotassium sulphate 0.05 g/L, polysorbate 
80 1 g/L and prepared with a pH of 6.2±0.2 at 25oC 
(De Man, Ragosa and Sharpe, 1960). Inoculation of 
0.1 mL of Lactobacillus plantarum on MRS added 
0.1 mL of cellobiose. Lactobacillus plantarum was 
also grown on MRS with 0.1 glucose added at a 
concentration of 250 mg/mL to compare with the 
growth on MRS with cellobiose. The cellobiose to be 
added to the MRS must first be filtered on a 
membrane with a sterile 0.25 µm pore size to avoid 
bacterial contamination. The growth of Lactobacillus 
plantarum can be observed by growing it on MRS 
agar. Measurements were carried out on 
Lactobacillus plantarum which had been incubated 
for 0, 24 and 48 hours at 30oC (Herawati et al., 2019). 
as much as 1 mL of Lactobacillus plantarum was 
inoculated on MRS agar and incubated for 48 hours. 
The growth of Lactobacillus plantarum is indicated 
by the presence of white colonies. 

The prebiotic activity score is a comparison 
between the ability of prebiotics to grow probiotics 
and inhibit the growth of Escherichia coli against 
growth in glucose during 24 hours of incubation. 
Lactobacillus plantarum was grown on MRS media 
added by prebiotics and Escherichia coli was growth 
on M9 media added by prebiotics (Moongngarm, 
Trachoo and Sirigungwan, 2011). The prebiotic 
activity score can be found using the equation below. 
𝑃𝑟𝑒𝑏𝑖𝑜𝑡𝑖𝑐 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑆𝑐𝑜𝑟𝑒=  log 𝑐𝑓𝑢𝑚𝑙  𝑝𝑟𝑜𝑏𝑖𝑜𝑡𝑖𝑐 & 𝑝𝑟𝑒𝑏𝑖𝑜𝑡𝑖𝑐 24 ℎ𝑜𝑢𝑟𝑠 − log 𝑐𝑓𝑢𝑚𝑙  𝑝𝑟𝑜𝑏𝑖𝑜𝑡𝑖𝑐 & 𝑝𝑟𝑒𝑏𝑖𝑜𝑡𝑖𝑐 0 ℎ𝑜𝑢𝑟𝑠 log cfumL 𝑝𝑟𝑜𝑏𝑖𝑜𝑡𝑖𝑐 & 𝑔𝑙𝑢𝑐𝑜𝑠𝑒 24 ℎ𝑜𝑢𝑟𝑠 − log 𝑐𝑓𝑢𝑚𝑙  𝑝𝑟𝑜𝑏𝑖𝑜𝑡𝑖𝑐 & 𝑔𝑙𝑢𝑐𝑜𝑠𝑒 0 ℎ𝑜𝑢𝑟𝑠

− log 𝑐𝑓𝑢𝑚𝑙  𝐸 𝑐𝑜𝑙𝑖 & 𝑝𝑟𝑒𝑏𝑖𝑜𝑡𝑖𝑐 24 ℎ𝑜𝑢𝑟𝑠 − log 𝑐𝑓𝑢𝑚𝑙  𝐸 𝑐𝑜𝑙𝑖 & 𝑝𝑟𝑒𝑏𝑖𝑜𝑡𝑖𝑐 0 ℎ𝑜𝑢𝑟log 𝑐𝑓𝑢𝑚𝑙  𝐸 𝑐𝑜𝑙𝑖 & 𝑔𝑙𝑢𝑐𝑜𝑠𝑒 24 ℎ𝑜𝑢𝑟𝑠 − log 𝑐𝑓𝑢𝑚𝑙  𝐸 𝑐𝑜𝑙𝑖 & 𝑔𝑙𝑢𝑐𝑜𝑠𝑒 0 ℎ𝑜𝑢𝑟  

In this test, the composition of the addition of 
cellobiose and glucose to M9 media followed the 
concentration on MRS. Before using Escherichia 
coli, its condition can be freshened by growing it on 
Triptic Soy Broth (TSB) / Brain Heart Infusion Broth 
(BHIB) and M9 media for 24 consecutive hours 
respectively. Escherichia coli grown on M9 was 
focused on Triptic Soy Agar (TSA) to count the 
number of colonies that grew during 24 hours of 
incubation at 35oC. The number of colonies that grew 
on TSA and MRS agar media was converted to log 
cfu/mL and then entered in equation (1) 

2.5 Data Analysis 

Data presentation was carried out using the Microsoft 
Excel 2016 program and the Minitab 18 program. 
Analysis of variance (ANOVA) between samples was 
carried out using Tukey's honest real difference 
(HSD) test at the 5% level (p <0.05). 

3 RESULT AND DISCUSSION 

3.1 Characterization of Cassava Peel 

The skin of the Ratim variety of cassava peel (RTM 
22) has physical characteristics in the form of red 
colour on the inner peel (cortex) and has a bland taste. 
While the Ulujami variety (UJ 17) has white peel with 
a bitter taste. Based on its structure, the cassava peel 
consists of two layers, namely the periderm and 
cortex (Mohd-asharuddin et al., 2017). The cortex 
layer used as the raw material in this study has a 
slippery texture, is flexible, is lighter in colour than 
the periderm. According to Idris et al., (2020) the 
cortex layer has a higher crude fiber content than the 
tuber content (flesh), while the cyanide compound 
content is not significantly different at 0.01 mg/Kg 
dry basis. The raw material preparation process can 
be carried out to clean cassava peels from soil 
impurities and reduce the cyanide acid content found 
in cassava peels (Falade and Akingbala, 2010). 

Based on Table 1, the NDF content of cassava 
peel of UJ 17 variety was 13.35% and RTM 22 
variety was 48.64%. Meanwhile, the ADF content of 
the cassava peel of UJ 17 variety was 6.36% and 
RTM 22 variety was 7.63%. Neutral Detergent Fiber 
(NDF) is an insoluble fiber content in neutral 
detergents consisting of cellulose and lignin, while 
Acid Detergent Fiber (ADF) is an insoluble fiber 
content in acidic detergents consisting of lignin, 
cellulose, and hemicellulose. The difference between 
ADF and NDF indicates the amount of hemicellulose 
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content (Oluwanike and Adeneye, 2014). The total 
content of cellulose, hemicellulose, and lignin which 
does not reach 100% both before cooking and after 
blanching indicates other compounds that do not 
include insoluble fiber such as starch, protein, fat, and 
so on. The NDF and ADF content of the two varieties 
of cassava bark had a significant difference. After 
cooking with NaOH and blanching with H2O2, the 
NDF and ADF content were not significantly 
different. The NDF content of cassava peel of UJ 17 
variety increased to 68.51% and RTM 22 variety to 
67.60%, while the ADF content of cassava peel of UJ 
17 variety increased to 60.83% while RTM 22 variety 
increased to 60.27%. 

Table 1: The cassava peel insoluble fiber content. 

Insoluble Fiber  

Before Cooking After Bleaching

UJ17 RTM 22 UJ17 RTM 22

NDF (%) 13,35 
±0,55b

48,64 
±0,09a 

68,51 
±0,07a 

67,60 
±0,64a

ADF (%) 6,36 
±0,10b

7,63 
±0,07a 

60,83 
±1,21a 

60,27 
±0,45a

Cellulose (%) 4,99 
±0,09a

5,74 
±0,05a 

55,50 
±2,20a 

55,79 
±0,44a

Hemicellulose (%) 6,97 
±0,45b

41,02 
±0,02a 

7,68 
±1,14a 

7,32 
±0,19a

Lignin (%) 1,39 
±0,01a

1,88 
±0,02a 

5,34 
±0,99a 

4,49 
±0,01a

Note: Dry base with 8.98% moisture content. Tests were carried 
out in 2 replications. a / b: Tukey's real difference test (ANOVA) 
and honest real difference test (HSD) at the 5% level 

Hemicellulose content in cassava peel flour of 
varieties UJ 17 and RT 22 was 6.97% and 41.02%, 
respectively. This significant difference shows that 
different varieties can indicate different 
characteristics of crude fiber. The lignin content of 
varieties UJ 17 and RTM 22 were 1.39% and 1.88%, 
respectively. A study by Barati, Latif and Müller, 
(2019) states that cassava contains 30.4% 
hemicellulose. The lignin content in cassava skin 
reaches 7.50% (Aripin et al., 2013). After the cooking 
and bleaching process, the hemicellulose content 
changed to 7.32%, while the lignin content became 
4.49%. Changes in hemicellulose and lignin content 
are caused by dissolving insoluble non-fiber 
compounds during the cooking process with NaOH 
and bleaching with H2O2. The process of dissolving 
lignin and hemicellulose also occurs during cooking 
with NaOH at high temperatures. The reaction 
between NaOH and lignin in hot conditions results in 
the formation of a thick black and sticky solution that 
can be separated from the solvent. The bleaching 

process carried out after extraction through the 
addition of H2O2 aims to remove the remaining lignin 
by oxidizing the chromophore molecules in the lignin 
so that it becomes polar and water-soluble. This 
process is important because naturally lignin is water-
insoluble and binds to hemicellulose and lignin (Allen 
et al., 2016). 

The cellulose content of the RTM 22 variety of 
cassava peel after cooking with NaOH and blanching 
with H2O2 showed an increase from 5.74% to 
55.70%. The increase in cellulose content in the 
cassava peel varieties UJ 17 from 4.99% to 55.50% 
The increase in cellulose content is due to the nature 
of cellulose which has good resistance to alkaline and 
heat compounds up to 280oC used in the extraction 
process (Suryanto, 2015). Meanwhile, according to 
Widiarto et al., (2017) the use of acids in extraction 
makes cellulose hydrolysed into a simpler form. In 
addition to the extraction method used in this study, 
the alternative use of 4% NaOH and 4% NaOCl in 
extraction resulted in 40.5% cellulose, 11.7% lignin, 
and 21.4% hemicellulose (Widiarto et al., 2019). 
Therefore, the extraction method using 11% NaOH 
and 30% H2O2 has a better result to increase the 
percentage of cellulose. In this bleaching process, it 
is also possible to decrease cellulose in the 
amorphous form and increase the percentage of 
cellulose in the crystalline form (Leite, Zanon and 
Menegalli, 2017). 

3.2 Probiotic Growth Testing on 
Cassava Peel Hydrolysates 

The hydrolysate of the cassava peel was obtained 
based on the results of the hydrolysis of the cassava 
peel flour which had been cooked with NaOH and 
blanched with H2O2. Hydrolysis was carried out 
using cellulase enzymes with a concentration of 4.03 
U/mL on UJ 17 and RTM 22 varieties. The enzyme 
concentration was obtained from the results of 
preliminary research using a concentration of 18.91 
U/mL and 22.06 U/mL with the results of the first 1 
hour of hydrolysis. has reached the degree of 
polymerization 1,00. Hydrolysis using a substrate of 
200 mg, 0.1 mL, 200 mL of citrate buffer pH 4.8, and 
10% sodium azide as antimicrobial. The cellulase 
enzyme activity used was 115 U/mL (Worthington, 
2020). Hydrolysis was performed using a shaker 
incubator at 37oC with an agitation speed of 150 rpm 
for 24 hours (Selig, Weiss and Ji, 2008). Hydrolysate 
is obtained when the hydrolysis process has been 
going on for 12 hours. The results of hydrolysis of 
cassava peels for 12 hours were used as a 
carbohydrate source substitute in MRS media to  
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Figure 1: Lactobacillus plantarum growth on cassava peel 
hydrolysate and MRS. 

growth Lactobacillus plantarum and as a 
carbohydrate source substitute in M9 medium to grow 
Escherichia coli. Based on the preliminary research 
that has been carried out, the hydrolysate has a degree 
of polymerization below 2.00 which indicates that the 
content of cellobiose and cello-oligosaccharide has 
been dominant. 

The growth of Lactobacillus plantarum growth 
with UJ 17 hydrolysate at 0 hour was 7,719 log 
cfu/mL and increased significantly at 24 hours of 
growth with 8,475 cfu/mL, but after 48 hours there 
was no significant difference, namely 8,479 cfu/mL. 
The growth of Lactobacillus plantarum on RTM 22 
variety hydrolysate was at 7,643 log cfu/mL at 0 
hours and increased significantly to 8,482 log cfu/mL. 
Growth at 24 hours and 48 hours had no significant 
difference with 8,535 log cfu/mL. In the two varieties 
of cassava peel at 24 and 48 hours, the growth was 
not significantly different. This shows that the 
microbes have been in a stationary phase because 
they are still in the same log colony number with 
growth at 24 hours. (Karnaouri, Matsakas, Bühler, et 
al., 2019) reported that the growth of Lactobacillus 
plantarum in media added with cellobiose also 
showed a stationary phase at the incubation time of 
48 hours to 72 hours. The amount of cellobiose 
consumed would correlate with the increase in the 
amount of lactic acid, acetic acid, and propionic acid 
formed. The growth of Lactobacillus plantarum is 
suspected not because there are still peptides from the 
inactivation of the cellulase enzyme by heating at 
85oC for five minutes. Apart from the percentage use 
of the enzyme which is 1% of the total hydrolysis 
volume, the stratified filtration process with a 
membrane measuring 0.45µm and 0.20µm is 
expected to minimize the contamination of 
macronutrients and microorganisms that bias the 
growth of Lactobacillus plantarum. 

The growth of Escherichia coli on M9 medium 
grown on the hydrolysate of cassava peels of UJ 17  
 

 
Figure 2: Escherichia coli growth on cassava peel 
hydrolysate and M9. 

variety in 0 hours was 5.953 log cfu/mL and increased 
significantly to 7.524 log cfu/mL at 24 hours of 
growth. While the growth of Escherichia coli on M9 
media added to the hydrolysate of cassava varieties 
RTM 22 in 0 hours was 5.952 log cfu / mL. The 
increase occurred in growth within 24 hours to 7.566 
log cfu / ml. The growth of Escherichia coli at 48 
hours experienced a decrease in both the hydrolysates 
of UJ 17 and RTM 22 varieties, respectively 7,026 log 
cfu / mL and 7,253 log cfu / mL. The growth of 
Escherichia coli on M9 media with added glucose 
had a higher growth than in M9 media which was 
added by hydrolysis of cassava peel. The growth of 
Escherichia coli by two logs shows that the products 
of cellulose hydrolysis of the three varieties still 
contain β glucose which is easily digested by 
Escherichia coli, but after 24 hours the incubation of 
β glucose contained in M9 is reduced and the growth 
of Escherichia coli is lower because cannot digest 
cellobiose and cello-oligosaccharides found in M9. 
Growth conditions in the hydrolysate that are 
expected to occur in cellobiose as a prebiotic in 
providing the ability to grow Lactobacillus plantarum 
as a probiotic and not a source of carbohydrates for 
Escherichia coli in the human digestive tract. 
Cellobiose which is thought to be dominant in the 
product of cellulase enzyme hydrolysis has the ability 
to grow Lactobacillus plantarum which is better with 
an optical density (OD) value of 600 more than 5 
compared to other Lactobacillus strains and 
Bifidobacterial strains as probiotics, Lactobacillus 
plantarum has low growth. on media with added 
glucose for 24 hours (Karnaouri, Matsakas, 
Krikigianni, et al., 2019). 

The ability of hydrolysis products needs to be 
measured as a prebiotic potency using prebiotic 
activity score analysis. The hydrolysate of RTM 22 
cassava peel with 2.88 U / mL cellulase had a higher 
prebiotic activity score than the UJ 17 variety. The 
difference in prebiotic activity scores between 
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Figure 3: Prebiotic Activity Score on cassava peel 
hydrolysate. 

cassava varieties was thought to be due to differences 
in the amount of cellobiose and β glucose found in 
hydrolysis products. The high percentage of 
cellobiose content will increase the growth of 
Lactobacillus plantarum, while the higher percentage 
of β glucose content will increase the growth of 
Escherichia coli. The percentage of growth of the two 
bacteria affects the prebiotic activity score. The 
difference in the content of cellulose, lignin, and 
hemicellulose contained in the substrate was thought 
to affect, however, the cellulose extraction process 
made the composition of the lignocellulose 
compounds not significantly different between 
cassava varieties. The prebiotic activity scores of the 
two-cassava peel hydrolysates of UJ 17 and RTM 22 
varieties were 1.48 and 1.70, respectively. The 
prebiotic activity score was higher than the score on 
inulin from the hydrolysis of red fruit grown on 
Lactobacillus casei of 0.88 (Murtiningrum et al., 
2019). The prebiotic activity score was also higher 
than the prebiotic activity score of 
gallactooligosaccharide (GOS) grown on 
Lactobacillus plantarum 12006 (Huebner, Wehling 
and Hutkins, 2007). The prebiotic activity score on 
the RTM 22 hydrolysate was also higher than the 
growth of Lactobacillus acidophilus on 
fructooligosaccharides (FOS), but lower than the 
growth of Lactobacillus acidophilus on inulin 
(Moongngarm, Trachoo and Sirigungwan, 2011). 

4 CONCLUSION 

The characteristics of insoluble fiber in the cassava 
peel consist of cellulose, hemicellulose, and lignin. 
Hemicellulose content is more dominant than 
cellulose and lignin in the cassava peel. The 
hemicellulose content of UJ 17 and RTM 22 varieties 
had a significant difference. After cooking with 
NaOH and blanching with H2O2, cellulose content 
became dominant compared to hemicellulose and 
lignin. This process causes changes in the 

characteristics of insoluble fiber, such as the 
dissolution of non-soluble fiber compounds and 
hemicellulose and lignin. The cassava peel varieties 
UJ 17 and RTM 22 contained no significant 
difference in cellulose. The hydrolysate of cellulose 
from the cassava peel showed its potential as a 
prebiotic in growing Lactobacillus plantarum. The 
hydrolysates from cassava peels of RTM 22 varieties 
had a higher prebiotic activity score than UJ 17. The 
prebiotic activity scores of the cassava peel 
hydrolysates of RTM 22 and UJ 17 varieties were 
1.70 and 1.48, respectively. 
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