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Introduction 

Oleourepean is the major cause of bitterness in ol-
ive fruit which make them unable to eat freshly, 

so the fruit must be processed by different methods 
like fresh water, lye and salt treatment during research 
period (McEachern and Stein, 1997).

Citric acids, oxalic, succinic and malic are organic ac-
ids which are widely present in olive fruit, similarly 

it also contain free fatty acids of high level. The sug-
ar content decrease when the fruit become mature. 
Decrease also occurs in protein content which ranges 
1.5 and 2.2% by weight of the fruit. The pectic sub-
stances which cement the cells were hydrolyzed by 
enzyme pectinolytic which affect the texture of the 
fruit (Marsilio, 2006).

The composition of olive fruit from this variety con-
tain 1.5-2.0% N-compound, oil 13-28%, 45-55% wa-
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ter, 5-8% fibre, C-compound 18-40% and 1-2% Ash. 
The fruit have high medicinal value and were used for 
curing of heart problem, as anti cancer and antioxi-
dant (Kastorini et al., 2010). 

Oleuropein is the major bioactive compound of Olea 
europaea, widely known as the olive tree and present 
in high amount in unprocessed olive fruit and leaves. 
During maturation of fruit or as a results of olive 
processing (such as oil production), chemical and en-
zyme reactions occur which reduce the concentration 
of oleuropein and raise the concentration of hydroxy-
tyrosol which is the principal degradation product of 
oleuropein. The oleuropein molecule consists of three 
structural subunits: a polyphenol, namely 4-(2-hy-
droxyethyl) benzene-1, 2-diol which is also known 
as hydroxytyrosol (HT), a secoiridoid called elenol-
ic acid and a glucose molecule. Oleuropein possesses 
beneficial pharmacological effects such as cardipro-
tective effect antioxidant (Andreadou et al., 2006), 
anti-inflammatory (Visioli et al., 1998), inhibition of 
platelet aggregation (Petroni et al., 1995), anti-ather-
ogenic (Manna et al., 2004; Visioli and Galli, 2001) 
activity, anti-cancer (Hamdi and Castellon, 2005), 
anti-microbial properties (Bisignano et al., 1999) and 
neuroprotective effect (Bazoti et al., 2006).

Antioxidant and antimicrobial properties of the fruit 
are mainly due due to Tocopherols and phenolic com-
pounds are minor constituents of the fruit (Armstrong 
et al., 1997). Table olives are processed by different 
methods such as brine is used for green olive fruit 
which is immature, black colour fruit in fresh water 
and lye solution is used for black ripe olive (Sabatini et 
al., 2009). Environmental conditions such as climatic 
changes and maturity index of olive fruits can affect 
the plant phenolic and nutritional quality (Romero et 
al., 2004). Residual water is a waste which is full of 
nutrition but unfortunately after curing and treatment 
process of olive fruits, these water were discarded. Uti-
lization of residual water in various products instead 
of normal water, it would be beneficial for human be-
ings to overcome some of the deficiencies and also can 
be used as animal feed for preparation of their diet. 

Material and Methods 

The fruits which brought from CCRI Nowshera dis-
trict were thoroughly washed with potable water to 
remove dirt, dust, pesticide residues and surface mi-
crobial load in the Laboratories of Food Science and 

Technology and after preparatory operation the sam-
ples were kept in large size plastic jars and steeliness 
steel containers.

Physicochemical analysis
All the residual water was analyzed for pH, TSS, 
%acidity and ascorbic acid by the According to the 
standard method of AOAC (2000) the physicochem-
ical analysis were carried out during research period. 

pH of the samples was determined by using Inolab 
Digital pH meter 720 according to the manual instruc-
tion of apparatus it was standardized by using buffer 
solutions of known pH (4 and 7) then 10 ml of sam-
ple was taken in a clean beaker and probe was directly 
dipped into the sample to record the pH value.

Total soluble solids were determined by the method 
of AOAC (2000) using hand Refractometer at room 
temperature. Ascorbic acid content was determined by 
Titrimetric method as reported in AOAC (2000).

Take 50 mg of 2, 6-dichlorophenol indophenol dye 
and 42 mg of sodium bicarbonate were weighed ac-
curately, dissolved in hot distilled water and volume 
was made up to 250ml with distilled water. Standard 
ascorbic acid 50 mg was taken in 250 ml of volumetric 
flask and the volume was made up with 0.4% oxalic 
acid. 2 ml of this ascorbic acid solution was titrated 
against dye solution until light pink color was ob-
tained which persisted for 15 seconds.

The sample (10g) was taken and volume was made up 
to the 100 ml by 0.4% oxalic acid. Then 10 ml of this 
sample were taken and titrated against dye solution 
until light pink color appeared, which persisted for 
15 seconds. Three consecutive readings were taken for 
each sample. The ascorbic acid (mg/100g) was calcu-
lated by using the following formula:

Where,
F = Factor from standardization = used dye of ml 
solution acid ascorbic standard of ml
T = ml of dye used for sample 
S = ml of diluted sample taken for titration
D = ml of sample taken for dilution

Statistical analysis
The Data were analyzed by Statistix® version 1.8 
which is statistical software package and according to 
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method as described by Steel et al. (1997) the means 
were separated by LSD.

Results and Discussion

The fruits were destined manually and were kept for 
one week in fresh water in a different solution for in 
one week and the solution were removed from the 
container on weekly basis. The residual water which 
was removed from the containers was taken for anal-
ysis during four weeks of treatment. The samples were 
given different code such as RW1, RW2 and RW3 re-
spectively for olive fruit with water, olive fruit with 
salt and olive fruit with lye solution and were sub-
jected for analysis during the research period. Result 
showed that decrease in the mean values was observed 
as 4.56, 5 and 10.8 for pH while the mean values were 
recorded as 5, 4.6 and 3.8 respectively for TSS. Simi-
larly the mean values of the samples were 0.268, 0.281 
and 0.082 were observed in % acidity of the samples. 
Similarly 18.66, 16.37 and 46.34 for sugar/acid ratios 
and 15.18, 15.12 and 15.15 were observed in ascorbic 
acid content. Table 1 and Figure 1 showed brief expla-
nation of the depth olives fruits samples their results 
during storage period. Comparison of acidity and pH 
during 1st week of treatment are showed in Figure 1.

Table 1: Physicochemical analysis of residual water on 
1st week 
Treat-
ments

pH TSS
(0brix)

% acid-
ity

Sugar/
acid ratio

Ascorbic acid 
(mg/100g)

RW1 4.56± 
0.021

5± 
0.153

0.268± 
0.005

18.66± 
0.142

15.18± 0.020

RW2 5± 
0.015

4.6± 
0.100

0.281± 
0.002

16.37± 
0.021

15.12± 0.021

RW3 10.8± 
0.208

3.8± 
0.153

0.082± 
0.006

46.34± 
0.038

15.15± 0.026

Table 2: Physicochemical analysis of residual water on 
2nd week
Treat-
ments

pH TSS
(0brix)

% 
acidity

Sugar/
acid ratio

Ascorbic acid 
(mg/100g)

RW1 4.2± 
0.100

3.4± 
0.100

0.253± 
0.002

13.44± 
0.021

14.45± 0.026

RW2 4.8± 
0.058

3.9± 
0.058

0.272± 
0.004

14.34± 
0.020

13.32± 0.015

RW3 10.7± 
0.153

3.6± 
0.015

0.061± 
0.005

59.02± 
0.025

13.11± 0.010

The mean values of pH during four weeks of treat-
ments for RW1, RW2 and RW3 are showed in Table.2 
that was 4.2, 4.8 and 10.7 respectively. The mean val-

ues for TSS were 3.4, 3.9 and 3.6 respectively and 
0.253, 0.272 and 0.061 for % acidity, 13.44, 14.34 
and 59.02 for sugar/acid ratios and 14.45, 13.32 and 
13.11 for ascorbic acid content of the samples during 
four weeks of treatments as shown in Table 2. Figure 
2 showed brief explanation of the depth olives fruits 
samples their results during storage period. 

Mean values of pH for treated samples RW1, RW2 
and RW3were 4.1, 4.6 and 11.38, for TSS the mean 
values were 3.01, 3.5 and 3.11, the mean value of 
acidity of the samples were 0.246, 0.255 and 0.031, 
the mean values 12.24, 13.73 and 100.32 were ob-
served for sugar/acid ratio and 13.15, 12.87 and 12.14 
were observed for ascorbic acid respectively as shown 
in Table 3. Figure 3 showed brief explanation of the 
depth olives fruits samples their results during storage 
period. 

Table 3: Physicochemical analysis of residual of water on 
3rd week
Treat-
ments

pH TSS
(0brix)

% 
acidity

Sugar/ 
acid ratio

Ascorbic acid 
(mg/100g)

RW1 4.1± 
0.015

3.01± 
0.010

0.246± 
0.003

12.24± 
0.031

13.15±0.017

RW2 4.6± 
0.100

3.5± 
0.100

0.255± 
0.004

13.73± 
0.015

12.87±0.223

RW3 11.38± 
0.015

3.11± 
0.012

0.031± 
0.002

100.32± 
0.237

12.14±0.010

Table 4: Physicochemical analysis of residual of water on 
4th week
Treat-
ments

pH TSS
(0brix)

% acid-
ity

Sugar/ 
acid ratio

Ascorbic acid 
(mg/100g)

RW1 3.9± 
0.030

2.5± 
0.025

0.241± 
0.002

10.37± 
0.029

10.01±0.025

RW2 4.4± 
0.038

3.11± 
0.021

0.247± 
0.004

12.59± 
0.065

8.42±0.015

RW3 11.5± 
.333

2.7± 
0.038

0.021± 
0.005

128.57± 
0.377

7.21±0.010

The mean values of pH for RW1, RW2 and RW3 were 
3.9, 4.4 and 11.5, for TSS the mean values were 2.5, 
3.11 and 2.7 for % acidity the mean values were 0.241, 
0.247 and 0.021 respectively during storage period 
of the treated samples. Sugar/acid ratios were 10.37, 
12.59 and 128.57 while mean values such as 10.01, 
8.42 and 7.21 were observed in ascorbic acid content 
of the samples as shown in Table 4. Figure 4 showed 
brief explanation of the depth olives fruits samples 
their results during storage period. Polyphenols and 
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Figure 1: Physicochemical analysis of residual water on 1st week

Figure 2: Physicochemical analysis of residual water on 2nd week

Figure 3: Physicochemical analysis of residual of water on 3rd week

Figure 4: Physicochemical analysis of residual of water on 4th week
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other nutrients which are very beneficial to human 
health are transferred to solvent by osmosis process 
and were continually discarded during each step. The 
experiments was done in order to reduce its bitter-
ness and further it will be used for product develop-
ment but unfortunately due to the nutrients losses 
and changing behavior of bioactive substances the 
processed olive fruits were not used for product de-
velopments. 

Table 5: pH of residual water during 30 days of storage 
period 
Treatments 1st week 2nd week 3rd week 4th week
RW1 4.56± 0.02 4.2± 0.10 4.1± 0.02 3.9±0.03
RW2 5± 0.015 4.8± 0.06 4.6± 0.10 4.4±0.038
RW3 10.8± 0.21 10.7±0.15 11.4± 0.02 11.5±0.33

Table 6: TSS of residual water during 30 days of storage 
period
Treatments 1st week 2nd week 3rd week 4th week
RW1 5±0.153 3.4±0.10 3.01±0.010 2.5±0.025
RW2 4.6±0.10 3.9±0.06 3.5±0.100 3.11±0.021
RW3 3.8±0.15 3.6±0.02 3.11±0.012 2.7±0.038

The stability of vitamin C is mainly affecting by pH 
and the oxidation processes of vitamin C is occurs due 
to high pH. The pH increased slowly whereas titrata-
ble acidity decreased during the research period of the 
treatments. The decrease in acidity and rise in pH in-
dicate formation of organic acids in the samples dur-
ing osmosis process. After 7 weeks storage time the 
total soluble solids started to decrease as reported by 
Rivas et al. (2006). Due to the presence of the micro-
organisms the fruit juice become deteriorates and as a 
result change in total soluble solids occurs. Studying a 
range of fruit and vegetables, during thermal process-
ing, the flavonoids and ascorbic acid significantly loss 
as determined by the authors during storage in orange 
juice (Esteve et al., 2005).

Conclusions

For reduction of bitterness of olive fruit, various treat-
ments such as water, brine and lye treatments were 
given to olive fruits. On nutritional basis RW1 was 
found best followed by RW2 and RW3 respective-
ly during treated residual water which was taken on 
weekly basis. Osmosis process during storage occurs 
which diffuses the nutrients from fruits to solvents. So 
during this process leached out nutrients was avoided 

by consumers and only used the treated fruits. From 
the research work it was concluded that residual wa-
ter is also a source of nutrients which can be used for 
nourishment of baby foods. Incorporation of the re-
sidual water in other products preparation instead of 
usual drinking water can enhance their nutritional 
value. Olive fruits that treated with fresh water were 
found best followed by brine treated olive fruits. 

It is recommended for further study, that glass jars 
should be used for all the treatment process for reduc-
tion of bitterness of olive fruits. Shrinkage is one the 
problem in this process, so wide and open containers 
should be used to avoid this problem.
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