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ABSTRACT 

Pomegranate molasse is a pomegranate product which has become widespread in recent years and 
can be added to some foods with its unique taste and aroma. In this study, three commercial sold 
in the market and three pomegranate molasses made by traditional method taken from Burdur 
(Turkey) public market were investigated. The pH, water soluble dry matter results of the samples 
were found to comply with the standards. Viscosity values range from 191.35 to 13000 mPa. Ac-
cording to the color analysis, it was detected that the color of the traditional pomegranate molasses 
was darker than the commercial ones. The phenolic content of samples varies between 10.40-
931.56 mg GAE/L. The highest quantity of antioxidant substance was found in the commercial C2 
sample. Total aerobic mesophilic bacteria count was carried out to evaluate the hygienic quality 
of pomegranate molasses samples. It was seen that the most bacteria number was at C1 commercial 
pomegranate molasse. It was concluded that it would be beneficial to elaborate pomegranate mo-
lasse standards and in traditional production, more healthy and reliable products can be obtained 
with the informations. 
Keywords: Antioxidant activity, Hygienic quality, Nutrition, Pomegranate molasse 
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Introduction  
Pomegranate is a fruit of the Punicaceae family, Punica 
granatum Linnaeus species, suitable for growing in temper-
ate climates. Pomegranate, an important commercial product 
in Asia, North Africa, Mediterranean and Middle East coun-
tries, is mostly grown in the Mediterranean Region in Turkey 
(Sarkosh et al., 2006).  Therapeutic effects of pomegranate 
fruit have been known for centuries. Anthocyanins, flavo-
noids, hydrolyzable tannins, organic acids, vitamins, miner-
als in pomegranate provide its antioxidant and antimicrobial 
effects (Vardin and Fenercioğlu, 2003; Lansky and Newman, 
2007). Pomegranate fruit has preventive effect on diabetes, 
cancer and cardiovascular diseases. In addition, it is useful in 
the treatment of diseases such as ulcer, diarrhea, dysentery, 
hemorrhoids and food poisoning (Viuda-Martos et al., 2010; 
Prashanth et al., 2001). The pomegranate products made from 
pomegranate (pomegranate juice, pomegranate juice concen-
trate, pomegranate vinegar, pomegranate wine, pomegranate 
molasse) are also beneficial for human health. 

Pomegranate molasse is a pomegranate product used in sal-
ads, as sweetener and flavoring sauce in some meals (raw 
meatballs, kısır, dolma and etc.) (Maskan, 2009). In parallel 
to widespread pomegranate production in Turkey, pomegran-
ate molasse is among the products that have increased pro-
duction and consumption in recent years. According to the 
Turkish Standarts (Anonymous, 2001) pomegranate molasse 
is defined as ‘it is a sour food product that produced by press-
ing pomegranate fruit, clarifying pomegranate juice and 
evaporating open or under vacuum technique and used to fla-
voring some foods’. 

Pomegranate molasse can be obtained commercially or tradi-
tionally. The traditional production stages of pomegranate 
molasse are; washing pomegranate, shredding, pressing, boil-
ing pomegranate juice, cooling, filtering and bottling 
(Karabıyıklı and Kışla, 2012). No sugar or additive is added 
in the production by traditional method. In commercial pro-
duction, there are pasteurization of pomegranate juice, en-
zyme addition, clarification, filtration, evaporation stages. In 
these stages, glucose/fructose syrup, citric acid, antioxidant 
agents, colorant and preservatives can be added to the product 
(Karaca, 2011; Kışla and Karabıyıklı, 2013). Pomegranate 
molasse is a high nutritional value product and has a strong 
antioxidant effect. In this regard, it has the function of pre-
venting diabetes, cancer and cardiovascular diseases 
(Incedayı et al., 2010; El-Darra et al., 2017). In addition, 
pomegranate molasse is a product that rich in terms of phe-
nolic compounds and minerals as potassium, magnesium, cal-
cium, zinc (Fadavi et al., 2005). 

In this study, some physicochemical properties such as pH, 
dry matter content, viscosity, color and phenolic content, an-
tioxidant capacity and hygienic quality of the pomegranate 
molasses samples produced by commercial and traditional 
methods were investigated. 

Materials and Methods 
Supply of Pomegranate Molasses Samples 

In this study, a total of six pomegranate molasses samples 
were used for analysis, three of which were produced by com-
mercial method and three of which were produced by tradi-
tional method. The commercial pomegranate molasses sam-
ples (C1, C2, C3) were purchased from a local supermarket 
in Burdur (Turkey). And traditional pomegranate molasses 
samples (T1, T2, T3) were purchased from different produc-
ers in the public market in Burdur. T1 is produced in 
Kahramanmaraş, T2 in Antalya and T3 in Burdur. All of the 
samples used in the study were produced in 2017. The sam-
ples were stored at 4 0C during the analysis, commercial ones 
at glass bottles, and traditional ones at plastic bottles. 

Physicochemical Analysis 

The pH values of the pomegranate molasses samples were 
determined by the digital pH meter (Mettler Toledo S20K-
Kit). The dry matter quantities of the samples were deter-
mined according to TS 4890 refractometer method (Anony-
mous, 1986). The Brookfield RVDV-11 + PX was used to 
determine the viscosity values and the results were given in 
milipascal. L* brightness, a* redness and b* yellowness val-
ues of commercial and traditional pomegranate molasses 
samples were determined with color measurement device 
(Konika Minolta Chroma Meter Cr-400/410). The L* value 
is between 0-100 (black-white) and refers to brightness. The 
positive a* value represents red color, the positive b* value is 
yellow color; negative a* represents green color and negative 
b* is blue color (Legua et al., 2016). 

Determination of Total Phenolic Content 

The total phenolic contents of pomegranate molasses samples 
were detected by Folin-Ciocalteau method suggested by Sin-
gleton et al. (1965). Firstly, extracts were prepared for phe-
nolic content analysis. For this, 2 grams of the samples were 
taken and 10 mL of 96% ethanol was added on it. It was 
mixed with the homogenizer for two minutes and kept in a 
water bath at 45 0C overnight. After this time, it was centri-
fuged at 4000 rpm for 5 minutes. Then dried at 45 0C in the 
evaporator. The prepared extracts were dissolved in 1 mL of 
methanol and used in the analysis. 40 µL of extract was taken 
into the test tube containing 2.4 mL of distilled water. 200 µl 
of Folin-Ciocalteau reagent and 600 µL sodium carbonate 
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were added on it. To this, 760 µL distile water is added and 
vortexed. After standing at room temperature for 2 hours, the 
absorbance was read at 765 nm spectrophotometer. The same 
processes were applied to the gallic acid solutions prepared 
in different concentrations for the calibration curve. The ab-
sorbance of the extract solution was read from the drawn gal-
lic acid calibration curve and the total phenolic content was 
calculated as the gallic acid equivalent (mg GAE/L). 

Determination of Antioxidant Activity 

DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging 
activity method was used to determine the antioxidant activ-
ity of the samples. Accordingly, 2 grams of the sample were 
homogenized with 10 ml of 96% ethanol. 1 mL of this mix-
ture was taken and 1 mL of DPPH solution was added on it. 
After waiting for 30 minutes in a dark environment, the ab-
sorbance was measured at 517 nm (Sahu et al., 2013). 

Determination of Total Aerobic Mesophilic Bacteria 

Total aerobic mesophilic bacteria count was performed as the 
hygienic quality parameter in the pomegranate molasses sam-
ples. For this, rapid microbiological analyzer was used (Bio-
merux, Tempo). The results were given as cfu/mL (colony 
forming unit) (Anonymous, 2009). 

Statistical Analysis 

All analyzes except for color measurement and total aerobic 
mesophilic bacteria were performed in three replicates. The 
results were analyzed with SPSS 16.0 statistical program and 
shown as mean±standard deviation. Spearman correlation 
test was used between the phenolic content and antioxidant 
content of samples. 

Results and Discussion 
Physicochemical Analysis 

In order to determine the physicochemical characterization of 
pomegranate molasses samples; pH values, dry matter quan-
tities, viscosity values and color measurement values were in-
vestigated. The results of the physicochemical analysis of 
pomegranate molasses samples are shown in Table 1.  

As the seen in the table, the pH values of pomegranate mo-
lasses samples have changed between 1.79 and 2.77. Incedayı 
et al., (2010) reported that the pH values of seven different 
commercial pomegranate molasses samples were between 

0.87 and 1.98. And in the study of Kaya  and Sozer (2005), 
this value determined as 2.05. The pH value may vary de-
pending on the type of pomegranate fruit, sugar content, 
amount of organic acid, region where it grows. In addition, 
different applications in the production of pomegranate mo-
lasse effect the pH value, hence the sourness-sweetness status 
(Melgarejo and Artes, 2000; Tehranifar et al., 2000). 

According to Turkish Standart of pomegranate molasses, it is 
stated that the dry matter quantity of pomegranate molasse as 
at least 68% (Anonymous, 2001) (Table 2). All of the samples 
used in the study comply with the standard. The sample with 
the lowest quantity of dry matter is C3 (69.90%) and the high-
est is C1 (86.23%). Yılmaz et al. (2007) reported that the 
moisture content of commercial pomegranate molasses sam-
ples was 24.4% on average in their study. Therefore, the dry 
matter quantities of these samples is around 75.6%. 

The resistance of liquid foods against fluidity is viscosity. 
Foods with high viscosity value are more dense and flow rates 
are slow. The viscosity values of the pomegranate molasses 
samples in the study vary between 191.35 and 13000 mPa. 
The sample with the highest viscosity is C1 (13000 mPa) and 
the lowest one is C3 (191.35 mPa). These results are similar 
to the results of dry matter quantity. Among the samples, only 
C1 contains fructose syrup. It is thought that high viscosity 
and dry matter content of C1 can be caused by fructose syrup. 
The average viscosity values are calculated as 5344.11±6761 
in commercial pomegranate molasses samples, 
2593.48±1071 in traditional pomegranate molasses samples. 
Incedayi et al. (2010) found the viscosity values of pomegran-
ate molasses samples are between 200-1800 mPa. In a study 
using commercial pomegranate molasses, it was reported that 
the viscosity values were between 176-2900 mPa (Akpınar 
Bayızıt et al., 2016). In natural pomegranate molasses, low 
dense and high dense consistency are not desired. Low dence 
molasse can not provide the desired aroma, also nutritious 
value is low. And high dense pomegranate molasse can not 
show homogenous distribution when used as sauce. The re-
sults of the study confirm that viscosity is an important pa-
rameter in the production of pomegranate molasse. It is ex-
pected that the appropriate viscosity values will be included 
in the pomegranate molasse standards with studies to do 
about it. 
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Table 1. Physicochemical analysis results of pomegranate molasses samples 
Sample 

 
pH Dry matter quantity 

(%) 
  Viscosity (mPa) Color values 

      L*         a*          b* 
C1 1.91 ±0.00 86.23 ±0.15 13000.00 ±875.00    22.09     0.14       0.37 
C2 1.79 ±0.00 82.70 ±0.20 2841.66 ±14.43    21.17     1.19       0.42 
C3 2.77 ±0.01 69.90 ±0.26 191.35 ±1.06    20.85     0.34       0.36 
T1 2.13 ±0.00 84.13 ±0.20 1683.33 ±7.21    20.71     0.19       0.40 
T2 1.89 ±0.00 83.30 ±0.20 3773.80 ±20.61    20.67     0.24       0.19 
T3 1.90 ±0.01 81.30 ±0.36 2323.33 ±55.48    19.73     0.16       0.41 

Data are reported as mean values±SD of three measurements 

Table 2. General composition of the pomegranate molasses (Anonymous, 2001) 
Components Amount 
Water soluble dry matter, %, minimum 68.0 
Titration acidity (as citric acid), %, minimum 7.5 
pH 3.0 
HMF, mg/kg, maximum 50 
Saccharose, preservative agent, coloring agent  Not allowed 

The results of color analysis of commercial and traditional 
pomegranate molasses samples are shown in Table 1. L* re-
fers to brightness (lightness-darkness), a* redness and b* yel-
lowness. The L* brightness values of the samples are in the 
range of 19.73-22.09. Relation to the L* value, ranging from 
0-100, values close to 0 indicates darkness and values close 
to 100 indicates lightness. According to this, the darkest sam-
ple is T3 and the lightest sample is C1. Orak (2009) found the 
L* values of the pomegranate juice and pomegranate molasse 
obtained from this as 10.24, 4.92 respectively. It is stated in 
the study that the color is darkened as a result of heat treat-
ment. In addition, anthocyanins which give red color to the 
fruit are decomposed as a result of the heat treatment and a 
darker color emerges with non-enzymatic browning reactions 
(Cemeroglu and Artık, 1990). a* shows low values with de-
creasing in red color. In our study, the highest a* value is seen 
in C2 (1.19). In a study L*, a* and b* values of pomegranate 
molasses samples were found as 1.88, 0.57 and -0.31 respec-
tively. It is reported that these values represent darkness, light 
red and blue color (Yılmaz et al., 2007). Maskan (2006) 
stated that all color parameters (L*,a*,b*) have decreased 
over time as a result of the heat treatment of pomegranate 
juice. In the study of Orak (2009), a* value decreased from 
12.33 to 1.82 and the value of b* decreased from 2.38 to 1.60 
in the process of product pomegranate molasse from juice. 
L*, a*, b* values of grape molasses were measured as 18.87, 
4.99, -1.61 (Ertaş and Coklar, 2008). According to these re-
sults, it can be said that grape molasses are darker than the 
pomegranate molasses, the red color is more and the blue 
color is more dominant. 

Total Phenolic Content 

The phenolic substances are compounds play an important 
role in human health and found naturally in fruits and vege-
tables (especially in red color) (Tzulker et al., 2007). Phenolic 
contents of pomegranate juice include phenolic acids, hydro-
lysable tannins and anthocyanins. Gallic acid, elagic acid, 
chlorogenic acid, coumaric acid, α-punicalagin, β-puni-
calagin, delfinidine-3,5-diglycoside, cyanidine-3,5-diglyco-
side, pelargonidine-3,5-diglycoside, cyanidin-3-glycoside, 
delfinidin-3-glycoside, pelargonidin-3-glycoside are some of 
them (Poyrazoglu et al., 2002; Alighourchi et al., 2008). Ta-
ble 3 shows the total phenolic content of commercial and tra-
ditional pomegranate molasses samples and the correspond-
ing calibration curve in Figure 1. Accordingly, the sample 
with the highest phenolic content is C3 (931.56 mg GAE/L). 
C3 is in the second row with regard to antioxidant substance. 
Incedayı et al (2010) reported that the total amount of poly-
phenol in commercial pomegranate molasses samples ranged 
between 551.61 and 9695.17 mg GAE/kg. It is expected that 
the content of phenolic substance will be increased in pome-
granate molasse which is a concentrate product. In a study, 
the total phenolic content of pomegranate juice and pome-
granate molasse obtained from this were compared. Total 
phenolic content of pomegranate molasse was found to be 
three times higher than the pomegranate juice (Orak, 2009). 
In our study, the average phenolic content of commercial 
pomegranate molasses samples was found to be higher 
(490.22 ±278) than the traditional pomegranate molasses 
samples (24.11 ±4.06). 
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Figure 1. Total phenolic content analysis calibration curve 

  
Table 3. Total phenolic content of pomagranate molasses 

samples 
Sample Total phenolic content (mg GAE/L) 

C1 528.71 ±21.87 
C2 10.40 ±9.45 
C3 931.56 ±14.43 
T1 28.63 ±8.89 
T2 22.98 ±11.78 
T3 20.74 ±26.23 

Data are reported as mean values±SD of three measurements 
 
 

Total Antioxidant Content 

It is also known that foods with high phenolic content are high 
in antioxidant activity. The consumption of foods with anti-
oxidant content is important in protecting the cells by pre-
venting oxidation reactions in the body (Karadeniz et al., 
2005). Pomegranate fruit is one of the foods with high anti-
oxidant effect. In the study, the antioxidant content of pome-
granate molasses are between 0.68-735.28 µmol TE/g and 
C2>C3>T1>T3>T2>C1. The average quantity of antioxidant 
substances in commercial pomegranate molasses samples is 
356.40±367 and 1.64±1.60 in traditional pomegranate molas-
ses samples (Table 4). The calibration curve for the analysis 
of antioxidant capacity is shown in Figure 2. In order to re-
duce costs in the production of pomegranate molasse, there 
may be adulterations. Fruit juice, colorant, thickener, antiox-
idant, glucose-fructose syrup can be added (El Darra et al., 
2017). This makes it difficult to compare the antioxidant ac-
tivity of commercial and traditional pomegranate molasses 
samples. In addition, the fact that they are not indicated on 
the label can pose a risk to consumers (Boggia et al., 2013). 
In a study in which antioxidant capacities of commercial 
pomegranate molasses were measured by DPPH method, the 
lowest value was 140.22; the highest value is 471.85 µmol 

TE/g (Akpınar Bayızıt et al., 2016). According to this, the an-
tioxidant capacity of C1 sample in our study is very low. In a 
study using the same method, the quantity of antioxidant sub-
stance in pomegranate juice ranged between 8.98-15.47 µmol 
TE/g (Kaur et al., 2014). Oztan (2006) was found the antiox-
idant capacities of freshly squeezed pomegranate juice, com-
mercial pomegranate juice and commercial pomegranate mo-
lasse samples as 52.12, 46.24, 54.8 µmol TE/g respectively. 

 
Table 4.  Total antioxidant content of pomagranate molasses 

samples 
Sample   Total antioxidant content (µmolTE/g) 
C1    0.68 ±0.14 
C2    735.28 ±32.8 
C3    333.24 ±29.58 
T1    3.49 ±0.55 
T2    0.70 ±0.07 
T3    0.73 ±0.08 

Data are reported as mean values±SD of three measurements 

 

 

Figure 2. Total antioxidant content analysis calibration curve 
 

 

Correlation Between Phenolic and Antioxidant Contents 

Spearman test was used to determine whether there is a cor-
relation between the phenolic and antioxidant contents of the 
samples. It is expected that the sample with high phenolic 
content to have high antioxidant activity. According to Table 
5, there was no significant correlation between phenolic con-
tent and antioxidant activity (p> 0.05). This may be due to the 
different phenolic content of different pomegranate species. 
In addition, various additives used in pomegranate molasses 
especially commercial ones, may also affect the results. 
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Total Aerobic Mesophilic Bacteria Count 

Figure 3 shows the total aerobic mesophilic bacteria count 
(TAMB) found in pomegranate molasses samples. The total 
aerobic mesophilic bacteria count was determined by 
TEMPO TVC rapid test method. The total number of live 
bacteria ensures the hygienic evaluation of the product. In 
general, foods with a total aerobic mesophilic bacteria count 
is at 106-108/g are risky in terms of consumption and their 
hygienic qualities are low (Anonymous, 2005). Looking at 
the table, it is observed that all of the pomegranate molasse 
samples are below these values. The sample with the highest 
number of aerobic mesophilic bacteria is commercial C1 
sample (4.9x104 cfu/mL). It has been reported that pomegran-
ate molasses have antimicrobial properties and are mostly due 
to phenolic compounds, especially hydrolyzable tannins 
(Gullon et al., 2016). In a study in which pomegranate mo-
lasse was used as a sauce, pomegranate molasses samples 
showed antimicrobial effect on foods and prevented micro-
bial growth in foods. In this study, it is also stated that the 
antimicrobial effect of the pomegranate molasses samples 
produced by the traditional method is higher than the samples 
produced by commercial method (Karabıyıklı and Kışla, 
2012). In a study, washing water with pomegranate molasse 
was used for washing some vegetables and its antimicrobial 
effect was investigated. As a result of this study, it was found 
that the levels of Listeria monocytogenes decreased 1.96-2.97 
log cfu/g in the vegetables (Kang and Song, 2017). In another 
study, the traditional pomegranate molasse applied to parsley 
leaves and ready-to-eat salads. It was reported that the pom-
egranate molasse had a significant antibacterial effect against 
Salmonella typhimurium and enhanced the microbial safety 
of these foods (Faour-Klingbeil and Todd, 2018). 

 

Figure 3. TAMB count of pomegranate molasses samples 

Conclusions 
Pomegranate molasse is a pomegranate product with high nu-
tritional value known for its flavor-enhancing effect when 
used in foods. The production technique of pomegranate mo-
lasse affects its nutritional value, hygienic quality, sensory 
properties and taste. In this study, pomegranate molasses 
samples produced by commercial and traditional methods 
were investigated. It was observed that all samples comply 
with the standards in terms of pH and dry matter quantity. 
The commercial C1 sample with the highest viscosity was de-
termined to contain fructose syrup. The adulterations that can 
be done in production can interfere to a healthy comparison 
and evaluation. Similarly, adulterations such as colorant, 
thickener and antioxidant addition may also change the re-
sults. In the study, the sample with the highest phenolic con-
tent is C3 and the highest antioxidant content is C2. The hy-
gienic quality of pomegranate molasses samples used in the 
study is high. Although it is thought that the hygienic quality 
of the samples produced by traditional method will be low, 
the total number of aerobic mesophilic bacteria was found to 
be highest in commercial C1 sample. Pomegranate molasse 
which has positive effects on human health should take place 
in diet more. In terms of commercial production, pomegran-
ate molasse standards should be expanded, more detailed and 
adulterations should be prevented. It will be useful to include 
the parameters of viscosity and hygienic quality in pomegran-
ate molasse standards. On the other hand, traditional produc-
tion of pomegranate molasses should be supported. Producers 
should be informed about the hygienic conditions during pro-
duction stages. 
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Table 5. The correlation values between total phenolic and antioxidant contents of molasses 
 Phenolic  content Antioxidant content 
Spearman's rho Phenolic content Correlation Coefficient 

Sig. (2-tailed) 
N 

1.000 
. 

6 

-0.257 
                  0.623 

6 
Antioxidant content Correlation Coefficient 

Sig. (2-tailed) 
N 

                -0.257 
                  0.623 

6 

1.000 
. 

6 
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