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ABSTRACT

Liberica coffee is a minor species that is planted all around the world. Therefore, there is 
little study conducted on this coffee species as only one percent is cultivated all around 
the world. In Malaysia, there is still no research focusing on coffee pulp from Sarawak 
liberica sp. and thus leading to this study. The wastes and by-product such as coffee pulps 
will become the residues as they were not needed in processing the coffee. This will create 
environmental pollution. Thus, this research aimed to evaluate the feasibility study on the 
physicochemical properties of coffee pulp from Sarawak liberica sp. including determination 
by colorimetric assays for phenolic and flavonoid content, antioxidant activity, and reducing 
sugar analysis. The antibacterial activities of coffee pulp were evaluated against Gram-

positive, Staphylococcus aureus, and Gram-
negative Salmonella typhimurium using a 
disc diffusion method. As a result, Sarawak 
liberica sp. coffee pulp extract contained 
total phenolic content of 24.24 mg GAE/g 
of coffee pulp, a total flavonoid content 
of 39.39 mg QE/g of coffee pulp, DPPH 
scavenging activity of 92.24 ± 0.03%, 
reducing sugar analysis of 13.13 mg GE/g 
of coffee pulp, and there was no significant 
effect of antibacterial activities. Therefore, 
the physicochemical study determination in 
this study would add values toward Sarawak 
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liberica sp. coffee pulp by-product and thus 
reducing the disposal of Liberica coffee 
wastes in the future.

Keywords: Antibacterial activity, antioxidant 

properties, coffee pulp, flavonoid compound, phenolic 

compound, reducing sugar analysis

INTRODUCTION
Coffee is a common beverage which is an 
important product throughout the world. 
Some products from coffee beans can be 
obtained such as essence, coffee caramel, 
and coffee syrup. There are three main coffee 
species planted throughout the world which 
are Arabica (80%) and Robusta (20%), 
while Liberica is the minimal species that is 
less than 1%. Unlike in Malaysia, Arabica 
is the minor species that were grown due 
to its climatic condition, while Liberica 
(73%) and Robusta (27%) are the major 
coffee species that are grown in this country 
(Ismail et al., 2014). Liberica and Robusta 
are suitable to be cultivated in Malaysia 
because the optimum growth temperature is 
18 to 28℃, but the maximum temperature 
for these two species is at 34℃ as stated by 
Ismail et al. (2014). In a developing country, 
over 10 million of small producers make 
their living growing coffee. Coffee comes 
from the genus Coffea which originated in 
tropical Africa (Maurin et al., 2007). It is 
important to know about the chemical and 
physical properties of coffee beans because 
the coffee that is freshly harvested will 
undergo various processes such as grinding, 
roasting, packing, and transporting process. 

The processing of coffee berries comprises 
two different methods which are dry and wet 
(Berecha et al., 2011). The skin and pulp 
of the coffee beans will be removed and 
become the residues as they are not needed 
to process the coffee. As there a wide world 
production of coffee, it will associate with 
ecological damages as the residues of coffee 
can lead to environmental pollution if it is 
not handled well (Cubero-Abarca et al., 
2014). Most of the coffee pulp is dumped 
into a landfill or river stream directly during 
wet processing without proper handling of 
waste (Geremu et al., 2016). The absence of 
a method that can utilize the use of coffee 
by-product is one of the main problems to 
use the coffee pulp for biomass productions 
due to the high moisture content (Cubero-
Abarca et al., 2014). However, due to 
the myriad problems such as disposal 
problems of this by-product and cause 
environmental pollution, this material has 
received greater attention compared in the 
past. Many researchers have developed 
some ideas to reduce the environmental 
pollution by using the waste by-product 
in fermentation of edible fungi, animal 
feeds, extraction of active ingredients, and 
compost (Marcel et al., 2011; Murthy et al., 
2012). The coffee pulp is rich with minerals, 
nutrients, amino acids, polyphenols, and 
caffeine (Arellano-González et al., 2011; 
Ploypradub et al., 2010). In addition, 
the coffee pulp has also been found to 
have antimicrobial properties against 
bacteria such as Staphylococcus aureus, 
Pseudomonas aeruginosa, Enterococcus 
faecalis, Escherichia coli, and Bacillus 
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subtilis as stated by Runti et al. (2015). In 
Malaysia, there was a previous study that 
had been done on this coffee species, but 
it was only focused on the coffee berries 
and beans physical properties (Ismail et al., 
2014). However, there is still no study that 
focuses on the physicochemical properties 
of coffee pulp from liberica sp. particularly 
Sarawak adapted liberica coffee sp. and thus 
leading to this study. Therefore, this research 
aimed to evaluate the physicochemical 
properties of coffee pulp from liberica 
sp., to study the antioxidant potential of 
coffee pulp extract using 2,2-diphenyl-1-
picrylhydrazyl (DPPH) and to investigates 
the antibacterial potential of coffee pulp 
extract against Foodborne bacteria, Gram-
positive, Staphylococcus aureus and a 
Gram-negative Salmonella typhimurium.

MATERIALS AND METHODS

Collection and Preparation of Plant 
Material
The Sarawak liberica coffee sp. pulp was 
used as the main substrate in this study. 
The Sarawak liberica sp., the coffee sample 
was supplied by RekaJaya Plantation Sdn. 
Bhd. in Kuching, Sarawak. The pulp of the 
coffee beans was separated from the beans 
and crushed to obtain a greater surface 
area. Consequently, the crushed coffee pulp 
sample was oven-dried at 105°C for 5 days. 
The dried coffee pulp sample was analyzed 
for its moisture content as well as dry matter.

Dry Matter and Moisture Content
A drying dish was oven-dried at 60℃ for 10 
min and subsequently was cooled to room 
temperature. The dried drying dish was 

weighed using an analytical balance. Then, 
the coffee pulp sample was dried at 105℃ 
in an oven for 5 days, cooled to ambient 
temperature, and was weighed again. The 
drying, cooling, and weighing processes 
were repeated until a persistent weight 
was obtained. The percentage of moisture 
content of coffee pulp was computed using 
the formula:

Moisture content (%)

=  (w1−w2)
𝑤1 × 100%

According to this formula, the weight 
of an amount of coffee pulp was determined 
as w1 and the weight of dried coffee 
pulp sample was determined as w2. The 
percentage of dry matter was determined 
using the formula below:

Dry matter (%) = 100% - moisture  
content (%)

Extraction of Sarawak Liberica sp. 
Coffee Pulp Sample

The extraction of coffee pulp using methanol 
as a solvent was done by referring to 
the previous procedure by Redfern et al. 
(2014). The coffee pulp sample was dried 
and ground using mortar and pestle to fine 
powder form. The powdered coffee pulp was 
collected and placed inside a thimble of the 
Soxhlet extractor. An amount of 200 mL of 
solvent which was methanol was added into 
the Soxhlet apparatus. Next, the solvent was 
heated using the isomantle and evaporated. 
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This process was run for 8 hours. After the 
process was finished, the methanol was 
removed, leaving about 2 to 3 mL yield of 
the essential oil.

Total Phenolic Content Determination

The total phenolic content (TPC) was 
investigated using the Folin-Ciocalteu 
method as exhibited by Rahayu et al. (2013). 
Gallic acid (GA) was used as a standard thus 
the TPC was indicated as mg/g gallic acid 
equivalence (GAE) from the calibration 
curve (R2=0.9995). To form the stock 
solution, 10 mg of GA was dissolved in 
100 mL of distilled water as the solvent (0.1 
mg/mL). For the standard curve, different 
concentration of 0, 0.02, 0.04, 0.06, 0.08, 
and 0.10 mg/mL of (GA) were made from 
the stock solution. Then, 100 µL of the 
extract was added with 0.75 mL of the stock 
Folin-Ciocalteu’s reagent. The mixture was 
let to settle down at room temperature for 5 
min before adding 0.75 mL of 6% sodium 
carbonate solution. The mixture was then 
shaken thoroughly before allowing to mix 
at room temperature for 90 min. UV-Vis 
spectrometer was then used to measure the 
absorbance at 725 nm. Each sample then 
was repeated thrice for this procedure.

Total Flavonoid Content Determination

The total flavonoid content (TFC) of the 
pulp extracts was determined referring to 
the procedure of colorimetric assay done 
by Ahlem et al. (2014). First, 75 µL of  
5% sodium nitrite (NaNO2) solution was 
added to 125 µL of the extract. Then, the 
mixture left for 6 min, before inserting 

150 µL of 10% aluminum trichloride 
(AlCl3). After leaving for another 5 min, 
750 µL of NaOH (1M) was added into the 
combination. The mixture then was added 
with distilled water to reach 2500 µL mark. 
After 15 min of incubation, the mixture was 
observed to turn pink in coloration. The 
absorbance of the blend then was measured 
at 510 nm. Next, the calibration curve 
was made from multiple concentrations 
of quercetin. In this study, quercetin was 
used as a standard flavonoid and conveyed 
as Quercetin equivalence (mg QE/mL 
extract). Quercetin stock solution was made 
by mixing 20 mg quercetin with 20 mL of 
methanol thus obtaining a concentration of 
1.0 mg/mL. Next, it was diluted to 0, 0.2, 
0.4, 0.6, 0.8, and 1.0 mg/mL of quercetin. 
Absorbance was measured by using the 
spectrophotometer at 510 nm.

Antioxidant Activity of Sarawak Liberica 
sp. Coffee Pulp
The antioxidant properties of the extract 
were determined by the procedure previously 
done by Daniel and Workneh (2017) with 
slight modifications. By using 2,2-diphenyl-
1-picrylhydrazyl (DPPH), the free radical 
scavenging activity of the extract was 
formulated  below:

% RSA 

= Absorbance control−Absorbance sample
Absorbance control x 100 %

Firstly, a concentration of 1 mg/mL 
of coffee pulp extracts was used as a 
working standard. It was diluted to obtain 
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concentration 1000, 500, 250, 125, 62.5, 
31.25, 15.63, and 7.8 µg/mL-1. An amount 
of 0.5 mL of diluted solvent extracts was 
inserted into a respective test tube and 1 
mL of (0.006% in methanol) of DPPH was 
added. The solutions were left for half an 
hour in darkroom temperature. After 30 
min, the absorbance was determined using 
a UV-Visible spectrophotometer at 520 
nm wavelength. Ascorbic acid was set as a 
positive control. The mixture without any 
extracts, but with the DPPH and methanol 
would be used as control. The DPPH free 
radical-scavenging activity of the coffee 
pulp extract would be calculated as the 
following equation and the IC50 value was 
determined from the graph of the percentage 
DPPH free radical scavenging activity 
against concentrations of the samples.

Reducing Sugar Analysis Determination
The DNS (3,5-dinitrosalicylic acid) assay 
was the way used to analyze reducing sugars 
such as glucose referred to the previous 
research done by Marisa et al. (2017) 
with some modifications. Solution A and 
solution B were prepared as DNS reagent. 
For solution A, 1.0 g of DNS was diffused 
in 20 mL of 2M NaOH. For solution B, 30.0 
g of potassium sodium tartrate tetrahydrate 
(Rochelle salt) was dissolved in 50 mL of 
distilled water. Both solutions were stirred 
until complete dissolution. Then, solutions A 
and B were mixed and heated to homogenize. 
By using distilled water, the volume was 
fixed to 100 mL and stored in an amber 
bottle at 4℃. After that, 1 mL of coffee 
pulp extracts and 1 mL of DNS reagent 

were placed in tubes of 10 mL. Then, the 
tubes were taken to a bath thermostatized at 
100℃ for 5 min. Then, it was cooled down 
to room temperature. After that, the volume 
was completed with 8 mL of distilled water 
and homogenized. Then, the absorbance 
was read at 540 nm in a spectrophotometer 
and subsequently was analyzed to determine 
glucose concentration. The concentration of 
1.0 mg/mL of glucose solution was prepared 
as a working standard stock solution. It 
was diluted to obtain 0, 0.2, 0.4, 0.6, 0.8, 
and 1.0 mg/mL glucose working standard. 
A standard was plotted by using glucose 
to estimate glucose equivalent values. The 
reading was compared against a reagent 
blank solution.

Antibacterial Activity of Coffee Pulp 
Extract

Bacteria Inoculum Preparation. In this 
study, a Gram-positive, Staphylococcus 
aureus, and a Gram-negative Salmonella 
typhimurium were selected for testing. 
These bacteria were acquired from the 
Microbiology Laboratory of Faculty of 
Resource Science and Technology (FRST), 
UNIMAS culture collection. These bacteria 
were pre-cultured in Mueller-Hinton Broth 
and incubated at 37℃ for 24 hours. The 
inoculum of each bacteria was standardized 
to 0.5 McFarland standard and measured at 
620 nm via  UV-vis spectrophotometer.

Antibacterial Susceptibility Test. The 
antimicrobial properties of the extract 
were tested using the disc diffusion method 
referring to the procedure done by Mohamed 
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et al. (2018) with few adjustments. First, 
the coffee pulp extract was redissolved 
in 1% dimethyl sulphoxide (DMSO) to 
obtain the final concentration of 100 mg/
mL  The solution was then diluted further 
with 1% DMSO to the concentration of 10, 
50 and 100 mg/mL. An amount of 100 µL 
of bacterial inoculums prepared was spread 
onto Mueller-Hinton Agar. Then the disc (6 
mm in diameter) was dripped with 10 µL 
of different concentrations of coffee pulp 
extracts were placed on the agar. Gentamicin 
(10 µg) was used as positive control while 
1% of DMSO as a negative control. The 
agar plate was incubated at 37℃ for 24 
hours and the experiment was done thrice. 
The diameters of inhibition zones were 
measured. 

RESULT AND DISCUSSION

Total Phenolic Content 

Polyphenols play a crucial role in human 
health to protect from diseases caused by 
oxidative stress and free radical (Geremu 
et al., 2016). In this assay, GA was used 
as standard because it can inhibit the 
oxidation and hydrolysis of oils and fats 
because of their free radical scavenging and 
antioxidant nature (Kahkeshani et al., 2019). 
This colorimetric assay is easy to perform, 
low cost, and rapid making it extensively 
used in the UV/Vis spectrophotometric 
method. In this colorimetric reaction, a blue 
complex was formed because polyphenol 
in the coffee extract was reacted with redox 
reagents which are a Folin-Ciocalteau 

reagent that can be quantified with UV/Vis 
spectrophotometry (Blainski et al., 2013). 

As a result, an amount of 24.24 mg 
GAE/g was found in the Coffee liberica. In 
this test, the TPC in the coffee pulp extract 
was estimated in terms of GA equivalent 
(mg GAE/g of coffee pulp). Based on a 
previous study by Geremu et al. (2016), 
coffee pulp from Coffee arabica exhibited 
the highest amount of phenolic content when 
it was extracted with methanol compared to 
ethanol and acetone. In this study, methanol 
was used as a solvent in the extraction of 
coffee pulp samples. Methanol is also known 
to be a competent solvent and is usually used 
to extract natural oxidative components from 
plants or natural materials. This is because 
methanol mixture has greater efficiency 
and high polarity towards the extraction 
of polar phytochemicals such as phenolic 
and flavonoids. Nevertheless, methanol is 
the recommended solvent when extracting 
polyphenols due to its capability to obstruct 
the activity of polyphenol (Geremu et al., 
2016). Other previous studies also indicate 
that the capacity of phenolic content in 
the coffee pulp depends on a few reasons 
including the variety of extraction methods. 
Samar et al. (2018) had stated that the total 
polyphenols were notably differed in the 
roasted, raw, and spent coffee that could be 
influenced due to the heat treatment. Based 
on the studied, roasted coffee bean showed a 
very low amount of total polyphenol content 
in the coffee bean. This factor might also 
influence the amount of phenolic content in 
the coffee pulp extract from Coffee liberica 
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as the coffee pulp sample was oven-dried 
until the sample was completely dried. 

Total Flavonoid Content 

Flavonoid is the most familiar, major, 
and extensively dispersed sole group 
of phenols. It is available in plants with 
tremendous efficacious antioxidants and 
by producing combination with metal ions, 
it is also obstructed metal-initiated lipid 
oxidation (Samar et al., 2018). In this study, 
quercetin was used as standard because 
it is a plant pigment that is a vigorous 
antioxidant flavonoid and more specifically 
a flavonol that is found in most plants (David 
et al., 2016). The TFC was determined 
using a colorimetric assay. The yellow 
coloration produced is due to the pattern of 
a compound between the aluminum ion, the 
carbonyl groups, and the hydroxyl groups of 
flavonoids (Al-Farsi et al., 2018).

The color changes indicate that the 
coffee pulp sample from Coffee liberica 
has an amount of flavonoid content. The 
TFC in coffee pulp extract was estimated 
as quercetin equivalent (mg QE/g of coffee 
pulp). A total of 39.39 mg QE/g of coffee 
pulp was found in the coffee pulp sample 
extract that determined Coffee liberica has 
a slight amount of flavonoid. In the previous 
study that was conducted by Geremu et al. 
(2016), roasted coffee beans had the lowest 
amount of flavonoid content compared to 
raw and spent coffee bean which was 30.65 
mg catechin/g while raw and spent coffee 
beans were 52.07 and 34.32 mg catechin/g 
respectively. In general, the number of total 
flavonoid contents in the coffee pulp varied 

because it was influenced by the extraction 
method. It was described that the flavonoid 
content was influenced by the temperature
in the extraction method which was above 
40℃ (Geremu et al., 2016). The solvent 
polarity in the extraction method plays 
an important part in increasing phenolic 
solubility and it is proven that the regaining 
of flavonoid is influenced by the solvent and 
the polarity (Nadiah & Uthumporn, 2015).

Antioxidant Activity of Sarawak 
Liberica sp. Coffee Pulp

The antioxidant is a molecule that is ready 
to give an electron to a charged free radical 
and counteracts it, hence decreasing its 
magnitude for cell corruption. The radical 
scavenging activity is one of the various 
mechanisms to measure the antioxidant 
activity of plant extract. 2,2-diphenyl-
1-picrylhydrazyl (DPPH) is one of the 
compounds that have a proton free radical 
and shows maximum absorption at 520 nm. 
This study used the DPPH method because 
it is low cost and easy to evaluate the radical 
scavenging activity. In agreement with 
Sagar and Singh (2011), this method was 
able to react with the varieties of DPPH 
concentration regarding the sample type 
and allowed DPPH to react gradually even 
with weak antioxidants and with sufficient 
time given. Besides, the colorimetric assay 
was conducted to measure the antioxidant 
activity of coffee pulp sample extract. The 
purple color dims rapidly when DPPH 
confronts proton radical scavengers (Daniel 
& Workneh, 2017). 
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The antioxidant activity of coffee 
pulp sample extract was calculated as a 
percent of radical scavenging activity. 
Based on the result (Figure 1), Liberica 
coffee pulp sample extract had a high level 
of radical scavenging activity which was 
92.24 ± 0.003% RSA. This is in agreement 
with Geremu et al. (2016) stated that the 
interaction of solvents in the extraction 
played a crucial part in the effects of DPPH 
scavenging activity. Based on the study, 
methanolic extract gives a higher value of 
radical scavenging activity compared to 
ethanol and acetone. The study indicates 
that polyphenols play an important role due 
to their rummage capability on free radicals 
which they have hydroxyl groups and the 
extracts performed the highest antioxidant 

activity have the highest concentration of 
polyphenols. Sultana and Anwar (2008) also 
described that the increase in the magnitude 
of DPPH free radical scavenging capacity 
and the increased antioxidant activity were 
due to the increase in the accumulation of 
polyphenol compounds also. Therefore, 
polyphenol also plays an important role that 
may contribute to the antioxidant action. 

The inhibition concentration (IC50) 
value is defined as the concentration of 
antioxidant required for 50 % scavenging of 
DPPH radicals. The IC50 was calculated for 
the extraction of coffee pulp sample extract. 
It is a parameter that is extensively used to 
compute the antioxidant activity of organic 
and non-organic compounds. In this step, the 
standard used was ascorbic acid and it had a 
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lower value of IC50 which was 15.86 µg/mL. 
Based on Figure 2, the coffee pulp sample 
extract showed a high-value IC50 which 
was 333.46 µg/mL and it might correspond 
to a low antioxidant activity compared 
to ascorbic acid. This was supported by 
Maisuthisakul et al. (2007) that a smaller 
value of IC50 correlated to higher antioxidant 
activity and ascorbic acid was an example 
of a substance that had high antioxidant 
activity. Referring to the study conducted 
by Geremu et al. (2016), the solvent also 
influenced the IC50 value because ethanol 
extract in the studied gave the highest value 
of IC50 which indicates that it had least 
potent antioxidant activity. The lowest IC50 

value was also estimated when extracting 
using methanolic solvent due to the higher 

antioxidant activity of methanolic extracts 
and the total amount of polyphenols. The 
differences IC50 values between solvent 
properties might be because of their reaction 
with the solvent used and internal properties 
of plant compounds 

Reducing Sugar Analysis of Sarawak 
Liberica sp. Coffee Pulp 

Reducing sugar is any sugar that is capable 
of becoming as a reducing agent because of 
its free ketone group or aldehyde group. It is 
most commonly determined by the reaction 
with a stabilized alkaline solution of a 
copper salt. In this study, the DNS assay was 
conducted to determine the reducing sugar 
activity in the coffee pulp sample extract. 
The DNS method is a colorimetric method 
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that comprises a redox reaction between 
the reducing sugar and 3,5-dinitro salicylic 
acid available in the sample. The carbonyl 
group of sugars has a reducing power which 
can be oxidized to the carboxyl group by 
mild oxidizing agents. The DNS reagent is 
yellow colored and is reduced to 3-amino-
5-nitro salicylic acid which is red-brown 
color. Marisa et al. (2017) had stated that the 
brightness of the color was in correlation to 
the sugar concentration. 

Based on this study, an amount of 13.13 
mg GE/g of the coffee pulp of reducing 
sugar analysis was identified in the coffee 
pulp sample extract from Coffee liberica 
that indicates that coffee pulp sample has 
a slight amount of sugars. The reducing 
sugar analysis was estimated in the terms 
of glucose equivalent (mg GE/g of coffee 
pulp). The color changes during the DNS 
assay of coffee pulp sample extract showed 
a change from yellow to red-brown color 
that indicates that the coffee pulp sample 
has an amount of sugar. Glucose was 
used as a standard in this study and the 
color changes were correlational to the 
glucose concentration. The changes from 
yellow coloration to red-brown coloration 
was increasing with the increasing of the 
concentration of glucose. In this assay, 
the 3,5-dinitrosalicylic acid acted as an 
antioxidant; Rochelles salt that avoids the 
dissolution of oxygen in the reagent, and 
lastly, sodium hydroxide were to give the 
medium needed for the redox reaction to 
happen (Marisa et al., 2017).

Antibacterial Activity of Sarawak 
Liberica sp. Coffee Pulp

The antibacterial properties of coffee pulp 
were conducted using the disc diffusion 
method and evaluating the susceptibility of 
Coffee liberica against foodborne bacteria. 
The results revealed that there was no 
antibacterial activity of the coffee pulp extract 
against Gram-positive (Staphylococcus 
aureus) and Gram-negative (Salmonella 
typhimurium) bacteria as no inhibition zone 
was observed against these bacteria (Figures 
3 and 4). Duangjai et al. (2016) stated 
that coffee pulp extracts showed powerful 
nutrients and antioxidant activities. Different 
concentration of 10, 50, and 100 mg/mL 
of coffee pulp was used in this test. The 
coffee pulp sample extract was redissolved 
in Dimethyl Sulfoxide (DMSO) because 
Awoufack et al. (2013) stated that DMSO 
was suitable to dissolve the compounds 
because in the previous studied, acetone was 
used as the solvents but it did not dissolve 
all the compounds well. 

The coffee pulp sample extract showed 
no inhibition zone and it might due to 
the concentration variation. Some reports 
suggested the antibacterial activity of plant 
extracts was influenced by phytochemicals 
such as phenolic acids, malic acids, tannin, 
caffeine and hydroxycinnamic acid that 
are the reason for the antibacterial activity 
(Kabir et al., 2014). The coffee pulp sample 
extract might have low phytochemical 
properties that cause no formation of an 
inhibition zone. It is difficult to predict 
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Figure 3. Disk diffusion test of Sarawak liberica sp. coffee with different concentration against Staphylococcus 
aureus

Figure 4. Disk diffusion test of Sarawak liberica sp. coffee with different concentration against Salmonella 
typhimurium
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the susceptibility to antibacterial agents 
because results were reported in the previous 
studies using different types and parts of the 
plants. It is necessary to isolate the bioactive 
compounds associated with the antibacterial 
activity to properly identify the mode of 
action of antibacterial agents and test against 
numerous different strains and species of 
bacteria. 

CONCLUSION 

This research has successfully determined 
the physicochemical properties, antioxidant 
and antibacterial activities of Sarawak 
liberica sp. coffee pulp. The Sarawak 
liberica sp. coffee pulp showed the potential 
of values added product in conjunction with 
the amount of phenolic, flavonoid contents, 
reducing sugar analysis, and a higher 
level of radical scavenging activity that 
could have great importance as therapeutic 
for  beneficial  use.  Comprehensive 
improvement can be made by estimating 
the physicochemical properties of coffee 
pulp using different processing methods and 
solvents for extraction.
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