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ABSTRACT

Background : Juice can be considered as an important and functional ingredient in food products. Pomegranate
(Punica granatum L.) juice (PJ) consumption has been increased recently due to scientific evidence increase on
its high content of health beneficial compounds. The aim of the present study is to evaluate the physio-chemical
properties of fresh, clarified and commercial pomegranate juice (commercial PJ). Materials and Methods : Four
commercially available (labeled A, B, C and D), and one homemade (Clarified) and fresh pomegranate juice were
evaluated for their physicochemical properties including total ash, pH value, titratable acidity (TA), total sugars
(T.S), total soluble solids (T.S.S) and fruit percentage. Antioxidant properties such as anthocyanin, antioxidant
activity (A.A) and total phenolic compound (TPC) were examined. Results : T.S.S and T.S at (P < 0.05) were
significantly higher in clarified PJ than those of all commercials and fresh juice by 19.3% and 16.9%,
respectively. The control fresh PJ recorded the highest significant content of pH value (4.17 %) and lowest content
of T.A% (6.4%) compared with commercial PJ sample B (32 %). TPC of commercial PJ samples B and C had
81.99 mg GAE/ml juice and 55.57 mg GAE/ml juice, respectively. The highest percentages of A.A were shown in
the control fresh and clarified PJ sample as 84.5 % and 75.1%, respectively. Commercial PJ sample B recorded
the highest content of anthocyanin (36.24 mg /100 ml) followed by commercial PJ samples C and D. The results
ascertained that natural fresh PJ sample recorded the highest fruit percentage in juice (33.62%) followed by
commercial PJ sample B and clarified PJ. Conclusion : The clarified PJ sample had the highest contents of T.S.S
and total sugars than the control fresh PJ and all commercial PJ sample. Also, it was established that the control
fresh PJ sample had a high antioxidant activity, fruit percentage and pH value, and low acidity. The commercial
PJ sample B also contained a high percentage of total phenolic compounds and high percentage of total
anthocyanin.
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INTRODUCTION

Fruit juices (100 % fruit) and nectars (25-99 % fruit) are consdiered as a valuable sector of the food industry with
a global consumption volume of 36,247 millions litres in 2017. The 28 countries of the European Union (EU-28)
accounted for 9,187 millions litres, followed by North America with 8,629 million litres, then the Asia-Pacific
region with 8,159 million litres [1]. Pomegranate juice (PJ) has enjoyed considerable market growth and
commercial success as a popular beverage in the United States and internationally for more than a decade [2].
According to 2014 estimates, 150,000-200,000 metric tons of fresh pomegranates and 3.7 millions gallons of
pomegranate juice concentrate are sold annually [3]. Fresh PJ contains great amounts of total sugars, brix value,
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anthocyanins, vitamin C, phenols and proteins. It is considered as one of the richest sources of antioxidants [4].
Many clinical studies proved that PJ is useful to fight cancer, heart diseases, Alzheimer’s diseases and it changes
different types of blood parameters including cholesterol, LDL and HDL [5, 6].

Carbonell-Barrachina [7] reported that pomegranate juice contains a special and high number of antioxidants.
Meanwhile, [8, 9] ascertained that pomegranate juice is rich in elements including anthocyanins, ellagic tannins,
gallic, catechins and ellagicacids, but the concentration and composition of phenol depends on the cultivar of the
pomegranate. [10] mentioned that Taifi pomegranate seeds and fruit juice in Saudi Arabia contained moisture
content by 79.28% and 84.57%, respectively. They also found that pomegranate had the highest content of total
soluble solids (°Brix index). [11] found that T.S.S values of pomegranate juices were in the range between 14.79
to 15.81%.

According to [12], the total sugars of 30 sample Tunisian PJ ranged from 13.13-19.98 g/100mL. They found that
fructose and glucose are the major sugars. Fructose ranged from 7.2—-10.6 g/100mL (mean 9.05 g/100mL) and
glucose ranged from 5.7-8.6 g/100mL (mean 7.28 g/100mL).

During pomegrante maturity, the change in composition of antioxidant activity is influenced by having bioactive
compounds [13, 14]. Meanwhile, pomegranate juice showed high anti-oxidative properties due to its polyphenols,
tannins and anthocyanins [15]. Furthermore, pomegranate juice contained a high antioxidant activity and was
effective in the prevention of atherosclerosis [16]. Also, it was proved that PJ contained significantly more
antioxidants than the other fruit juices and beverages [17]. The antioxidant activities for commercial pomegranate
juices were found to be 10.4 and 67.5% by [18] and 18.6 and 42.8% by [19].

In addition, [20] stated that phenolic compounds are types of bioactive compounds. They reported that the TPC
in juices from pomegranate taken and tested in three different stages of ripping from three varieties (Wonderful,
Chaca and Codpa) recorded the highest content between 1.30 to 2.27 mg GAE / mL™!. Meanwhile, [18] reported
that TPC ranged from 2.602 to 10.086 mg/mL!, some differences in phenolic composition between commercial
pomegranate juices and experimental ones were observed by [21].

Minerals and total ash content in pomegranate (seeds and juice) were studied by [10]. The results showed that the
percentages of ash in seeds and juice were 1.05 and 0.45%, respectively. The minerals with the highest amounts
were calcium, sodium and potassium. They were recorded to be 24.8 mg/100 g, 76.1 mg/100 g and 307 mg/100
g in juice, respectively. These elements follow potassium, the most abundant element in the fruit.

According to [22], potassium is the predominant mineral found in pomegranate juice which ranges between 209.3
to 251.7 mg/100mL. They also added that Phosphorus of pomegranate juice ranged between 9.3to 15.1,
Magnesium, 21to 104, Sodium 2.0 to 12.8 and Calcium 1.1 to 14.9 mg/100mL, respectively. Several published
studies declare that the maximum pH of pomegranate juice (Taifi) is 3.57 at the stage of full-ripe and it increases
with maturity. [10, 11, 23] stated that the values of pH in juice were in the range of 2.4 to 4.09 which are more
than the values reported by [24]. The increased pH value leads to decrease of anthocyanin pigments [25]. On the
other hand, pomegranate juice titratable acidity varied according to [22] which ascertained that it was ranged
between 8.3 to 17.4%. [26] stated that the lower fruit content shows that there was addition of sugar and acids
where bycitric acid is usually added to detect adulteration and ensure or mask the sugar addition [27]. According
to [28], minimum percentage of fruit in juices should be 25%. Finally, pomegranate juice is considered to be one
of the most important sources of anthocyanins given the fruit and aril its red color and some of phenolics and
tannins such as punnicalin and ellagic acid [4]. Pomegranate has been considered being an interesting rich source
of anthocyanins and other phenolic compounds [29].

MATERIALS AND METHODS

Materials

Fresh pomegranate fruits (Punica granatum) (Yemeni. sp), four different commercial brands pomegranate juices
(PJs) namely, (A), (B), (C) and (D), and sucrose, and gelatin were bought from a market in Jeddah, the kingdom
of Saudi Arabia. 2, 2-diphenyl-1-picrylhydrazyl (DPPH), Fructose, Glucose, and Sucrose were acquired from
Sigma-Aldrich company, Jeddah. Folin-Ciocalteu’s phenol reagent was bought from scientific supply House,
Jeddah. Sodium carbonate, Gallicacid, Sodium hydroxide, citricacid, potassium chloride, sodium acetate, Sodium
benzoate, Hydrochloric acid, and Methanol were obtained from laboratory of food and nutrition department. The
glass bottles were purchased from Bin Shahoun Commercial Center Al —balad, Jeddah, and Methanol was gotten
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from research facility of food and nutrition department. The glass containers were bought from Container
Shahwan Commercial Center Al-balad, Jeddah.

Methods
Fresh pomegranates were weighted, cut with stainlesss teel knife and manually seeds, and peels were removed,
then the percentage of edible portion, waste and juice were measured [30].

1. Technological methods

1.1. Preparationmaterial

The fruits were washed to remove the dusts and wiped completely to get dried, weighted, and cut into quarters
with stainless steel knife and seeds (arils) were manually obtained from pomegranate fruits, then the percentage
of edible portion of juice without waste was measured [30].

1.2. Technological processing of pomegranate juice

A. Extraction of fresh juice: The juice was extracted by blending the seeds in Juicer: BRAUN, type 4290. The
obtained raw fresh juice was filtered by muslin cloth. The sterilized glass bottles were filled with the resultant
juice and stored in refrigerator at 4+1°C until use [31].

B. Clarification of juice: The juice was adjusted to pH value 3.0 and to 20% total soluble solids by adding
citricacid and sucrose (3g citricacid /kg sucrose) using pH Meter: JENWAY, model: 3510. A solution of 1 %
gelatin was added (10 % ml/kg juice) to precipitate tannins. Sodium benzoate (0.06%) was also added as a
preservative material [32]. Then, the sterilized glass bottles were filled with the clarified juice and pasteurized in
hot water bath (Water bath, JSR, model: jswb-11(T) and Refractometer: FISHER) for 1 min at 90°C to inactivate
enzymes. The glass amber bottles were sealed, cooled and stored in refrigerator at 4°C £ 1 [31].

2 Analytical Methods

2.1 Physico-chemical analysis

A. Total ash content and pH value and total soluble solids (T.S.S%) were determined according to the methods of
[33]. Total titratable acidity (T.T.A) was determined according to the method of [34]. Mineral analyses for juices
were done according to the validated method of [35].

B. Total phenolic compounds (TPC): Total phenolic compounds’ concentrations in pomegranate juice were
determined by the strategies of [36]. In brief, one millimeter of the sample (one milligram/ millimeter) was mixed
with one millimeter of Folin-Ciocalteu’s phenol reagent. Ten millimeter of Na2CO3 (7%) solution was added to
the mixture after 5 min. At that point, 13 millimeter of deionized water was included and mixed completely. The
mixture was preserved within a dark environment for 90 min at 23°C, after which the absorbance (O.D.) was
examined at 750 nm by spectrophotometer, Model: PD-303UV, APEL. The TPC was determined from
extrapolation of calibration curve (Fig 1) which was made by preparing Gallicacid solution (Table 1). The
evaluation of the phenolic compounds was conducted in triplicate. The results were recorded as mg of Gallicacid
equivalents (GAE) per g of dried sample or per ml of juice sample.

Table 1. The series of different Gallic acid concentration

Concentration (ppm) Absorption(0.D)
10 0.098
20 0.221
30 0.354
40 0.492
50 0.656
60 0.781
70 0.888
80 0.997
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Figure 1. The standard curve of gallic acid

C. DPPH radical scavenging activity (Antioxidantactivity): Radical scavenging activity (RSA) was examined
by 2.2-diphenyl-picrylhydrazyl radical (DPPH) according to the method performed by [37]. 0.5 ml of the sample
was extracted with 15 ml of acid methanol by 1% HCL at room temperature for 1 hour. At that point, it centrifuged
the extricate on 2500 rpm (Centrifugation: HERMLE, model: Z200A) for 15 minutes, the up layer was collected
in measuring utensil. The collected extract adjusted pH value to reach (3.0). At that point, it was included to 50
ml methanol, 0.05 Or Iml (new test) mixed with 5 ml of DPPH solution (0.025 g/L). The mixture and blank (1ml
methanol blended with 5 ml DPPH solution were kept within the dark for 30 min at 23°C. The decrease in DPPH
absorbance (A) was measured at 517 nm by spectrophotometer, Model: PD-303UV, APEL according to the blank
(A0). The DPPH radical scavenging activity was calculated as: RSA, % = ([A0 — A]/ A0) x 100%.

D. Anthocyanins:

The pH differential strategy was portrayed by [38] using spectrophotometer, Model: PD-303UV, APPEL to decide
to add up to monomeric anthocyanin concentration. 1 ml of the sample was extracted with 14 ml methanol (50%)
by sonication for five minutes at that point centrifugation 4000 x g for 12 min (Centrifugation: HERMLE, model:
Z200A). Then, 1 ml juice was diluted with 7 ml of sodium acetate buffer (pH 4.5) and potassium chloride buffer
(pH 1.0)) pH Meter: JENWAY, model: 3510).

Buffer preparation :

A. Sodium acetate buffer (pH 4.5) weighing 54.43 g CH3CO2Na*3H20 (Sodium acetate) was put in a beaker,
then istilled water was added to ca 960 mL. The pH was adjusted to 4.5 (£0.05) with HCI (ca 20 mL). Then, it
was moved to 1 L volumetric flask, and diluted to volume with refined water.

B. Potassium chloride buffer (pH 1.0) weighing 1.86 g KCI (Potassium chloride) was put in a beaker, then distilled
water was added to ca 980 mL. The pH was adjusted to 1.0 (20.05) with HCI (ca 6.3 mL). And it was moved to 1
L volumetric flask, and diluted to volume with distilled water, separately. After 10 min, the absorbance values of
each buffer mixture was measured at 510 nm and 700 nm in a UV—visible spectrophotometer. It expressed the
results as milligram cyanidin- 3-glucoside equivalent per 100 ml pomegranate juice (mg C3g E/100 ml PJ).

A =(A510—- A700) pH 1.0 — (A510 — A700) pH 4.5
AXMWDF
exL
Where A = absorbance values at 510 nm and 700 nm, € = cyanidin-3- glucoside molar absorbance (26,900), MW

= cyanidin-3-glucoside molecular weight (449.2 g/mol), DF = dilution factor, and L = cellpathlength (1 cm) [39].

Monomeric Anthocyanin Concentration (MAC) =

E. The percentage of fruit in juice:

The percentage of fruit in juice was detected by the methods of [40]. 200 ml of the juice was concentrated in a
porcelain dish on a water bath (JSR, model: jswb-11(T) at 80°C for 2 hours. It was neutralized to the pH 8 using
firstly M and then 0.1 M sodium hydroxide (Dilute a non-standardized 1.0 M NaOH solution by a factor of 10
and thenstandardize). 20 ml of neutral 40 percent formaldehyde was added (formalin, previouslyneutralized to pH
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8) and titrated to pH 8 using 0.1 M sodium hydroxide. The titer (ml) was divided by two representing the
formaldehyde number (F) and the amount of orange juice in the sample (% m/v) is given by the expression (1. 05
F /1.4). The method can bereadily carried out using a pH meter JENWAY, model: 3510).

2.2 Qualitative and quantitative sugars analysis by High Performance Liquid Chromatography (HPLC)
methods

(A) Sugars standards:

0.01 g from each standard was added to 10 ml deionized water to obtain stock solution 1000 ppm; then, serial
dilution was prepared and injected into HPLC and the peak areas obtained were plotted against each concentration
[41].

(B) Sample preparation:

5 g of the sample was dissolved in about 40 ml HPLC water, mixed well and ultrasonic was considered for 15
min at 50 °C. Then, it was centrifuged for 10 min at 4000 rpm, the volume was adjusted to 50 ml with HPLC
grade water and filtered through a 0.45 pm nylon membrane syringe filter [41].

3. Statisticalanalysis

All results were analyzed using Statistical Package for the Social Sciences (SPSS) for Windows, version 20 (SPSS
Inc., Chicago, IL, USA). The collected data were displayed as mean# standard deviation (SD). Analysis of
Variance (ANOVA) test was utilized for determining the significances among different groups. All differences
were considered critical at P-values < 0.05. [42].

RESULTS AND DISCUSSION

The present investigation was designed to evaluate the physico-chemical properties of fresh, clarified and
commercial brands pomegranate juices purchased from Saudi Arabia market. The obtained results could be
showed and discussed under the following titles:

1. Physico-chemical properties of fresh, clarified and brands commercial pomegranate juices
A. Total Soluble Solids (T.S.S%):
In the present study, the results concluded that clarified pomegranate juice sample had the highest contents of
Total Soluble Solids (T.S.S%) than the control fresh pomegranate juice and all commercial pomegranate juice
samples (A, B, C and D) by the percentage of 36.78, 32.64, 29.53,16.06, 22.27, and 42.66%, respectively (Table
2.a and Fig. 2.a). This result is in agreement with the findings by [1, 28, 31].
Furthermore, commercial pomegranate juice samples C and D had a high percentage of T.S.S compared to fresh
and all brands, this may be due to addition of sucrose during processing treatments. The T.S.S content of
homemade juices was relatively stable (13.7-14.5°Bx) as mentioned by [43]; while, in the commercially available
juices varied from 11.8 to 16.2° Bx. Other authors found that T.S.S% in fresh pomegranate juices reached to
14.94-14.04° Bx [44]. This variation may be due to the method of juice production, variety, growth region, growth
year and maturity level of the fruit [45].

B. Total sugars

Additionally, the results concluded that clarified pomegranate juice sample had the highest contents of total sugars
than the control fresh pomegranate juice and all commercial pomegranate juice samples (A, B, C and D) by the
percentage of 35.5, 31.36, 23.07, 31.36, and 25.44 %, respectively (Table 2.a and Fig. 2.a). The results reported
by [46] concluded that microfiltration clarified pomegranate juice had physicochemical and nutritional properties
similar to those fresh juice. The results also concluded that commercial pomegranate juice D and B had a high
percentage of total sugars than those of fresh and other brands.

C. pH value and acidity

The results illustrated that the control fresh pomegranate juice samplehad a higher content of pH value than those
of clarified, commercial pomegranate juice samples (A, B, C and D) by the percentage of 22.54, 46.76, 36.69,
31.65, and 39.56%, respectively (Table 2.a and Fig. 2.a). These results were in agreement with previous results
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of [10] who reported that pH of pomegranate juice Taifi is 3.57 at the stage of full ripe and it increases with
maturity.

Total titratable acidity in the control fresh pomegranate juice sample had a low content compared with those of
all studied samples. This may be due to its freshness and high pH value. Furthermore, [47] reported that the
content of acidity in PJ decreases in all levels of preservation, temperature of pasteurization and during storage
interaction. The results also concluded that commercial pomegranate juice B had a high percentage of total
titratable acidity than those of other brands. This may be due to its acidic taste and this is not desired by consumers.

Table 2.a. The physico-chemicalproperties of fresh, clarified and commercial pomegranate juices

Samples
Fresh § = = %
. . 2| & |g|a | Fre S .25 | £g
Chemical constituents b g i ig Juice |Clarifiedjuice| % n |3 g8 :‘:) g
(%) ; - = 2 (Control) £ 2 E 29 =8
=4 = =4 =4 g = o @
Commercial =
Total Soluble Solids (T.S.S) |13.0| 13.6 | 16.2¢| 15.0° 12.2 19.32 14.88 | 2.59 |14.0727%**
Total sugars 11.6| 13.0° | 11.6 | 12.6° 10.9 16.92 1277 2.16 |14.6854**
pH value 222 2.64° | 2.85 | 2.52 4.172 3.23b 294 | 0.49 |14.6969%*
* Total titratableacidity (TTA)| 9.6 | 32* | 8.32 | 8.32 6.4 12.8° 6.36 9.59 | 1.6245%*
**P>0.01, Significance level P = 1.0000, DF=5
*as citric acid

D. Total phenolic compounds, TPC

The results also ascertained that commercial pomegranate juice sample B had a high percentage of total phenolic
compounds than those of control fresh, clarified, and commercial pomegranate juice samples (A, C and D) by the
percentage of 42.66, 44.07, 51.12, 32.22, and 37.57%, respectively (Table 2.b and Fig. 2.b. The variability within
the TPC values is caused by reactions happened through juice manufacture (i.e., hydroxylation, methylation, iso
prenylation, imerization and/or glycosylation) [48]. The recent investigations by [43] revealed that the phenolic
content in juices was strongly subordinate on the production process. The differences of pomegranate cultivars is
the key factor in deciding the antioxidant activity and other physico-chemical characteristics [49].

Physio-chemical properties
35
30
25

20

15
: I I I
0

Juice (A) Juice (B) Juice (C) Juice (D) Fresh Clarified juice
juice(control)

(6]

M Total Soluble Solids (T.S.S) ® Total sugars = PH value = Total titratable acidity (TTA)

Figure 2.a. Histogram of the physico-chemicalproperties of fresh, clarified and commercial pomegranate juices
These differences came to the surface due to various reasons such as analytical methods, environmental

conditions, cultivar and maturity stage as well as using Folin-Ciocalteure agent which overestimates the total
individual phenolic compounds because of the interference with other reducing factors [50].
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E. Antioxidant activity

It was established that the control fresh pomegranate juice sample had a higher antioxidant activity than those of
clarified, commercial pomegranate juice samples (A, B, C and D) by the percentage of 11.12, 89.34, 68.04, 42.01,
and 56.21 %, respectively (Table 2.b and Fig. 2.b). The results also concluded that commercial pomegranate juice
C and D had high percentage of antioxidant activity than those of other brands. These results were in agreement
with the study of [51]. They revealed that using DPPH methods, antioxidant capacity of fresh pomegranate juices
had higher antioxidant capacity than commercial pomegranate juice. This may be due to processing and
pasteurization conditions that play an important role in the antioxidant capacity of juice, since the bioactive
compounds are affected by extrinsic factors such as oxygen, light and especially temperature [52, 53]. Also, daily
consumption of pomegranate juice is potentially a way better than apple juice in improving the antioxidant
function within the elderly and increasing health benefits for the consumers [54].

F. Total anthocyanin

The results also ascertained that commercial pomegranate juice sample B had a high percentage of total
anthocyanin than those of control fresh, clarified, commercial pomegranate juice samples (A, C and D) by 95.14,
83.85, 93.21, 67.77 and 85.48%, respectively (Table 2.b and Fig 2.b. These outcomes were in agreement with
those of [55] who ascertained that the clarification and pasteurization during the production of fruit juices also
influenced the steadiness of anthocyanins.The destruction of anthocyanin pigments increases with an increase in
pH value depending on the cultivar, stage of maturity, clarification and pasteurization during the production of
fruit juices [25, 56]. The important role of clarification is made clear when the pressing happens, for it helps in
the reduction of tannin [57].

Vardin and Fenercioglu [58] declared the most appropriate clarification method due to preventing phenolic
compounds reduction to a level that is acceptable, the decrease of turbidity, the preservation of anthocyanins and
colordensity. This could be explained by dependence of the intensity and stability of the anthocyanin on juice pH
[59].

G. Percentage of fruit in juice

The percentage of fruit in juice has indicated to be a useful parameter for detecting adulteration. The results also
concluded that the control fresh pomegranate juice sample had a higher percentage of fruit in juice than those of
clarified, and commercial pomegranate juice samples (A, B, C and D) by the percentage of 31.67, 66.53, 6.36,
73.88, and 78.28 %, respectively (Table 2.b and Fig 2.b). The lower fruit content shows that there was addition
of sugar and acids where bycitric acid is usually added to detect adulteration and ensure or mask the sugar addition
[27, 60]. The results also concluded that the control fresh pomegranate juice sample followed by commercial
pomegranate juice sample B had nearly the same content of the percentage of fruit in juice approved in [28].

Table 2.b. The physicochemical properties of fresh, clarified and brands commercial pomegranate juices

Samples - —_
9 =
) ) Fresh § T 5 =)
Chemical constituents E28z 85| &5 Juice |Clarifiedjuice| T2 -‘.; 28 T2
(%) 'a =~ 'a ~ 'a ~ 'a ~ (Control) g g E 5 v = S
> = Q-
Commercial = ~
totalPhenolic (mg GAE/ml) | 40.07 | 81.99% | 55.57° | 51.18°| 47.01 45.85 53.61 | 14.85 |8.8489**
Antioxidant Activity 9 27 49¢ 37 84.52 75.1° 46.93 | 28.79 |3.9943%*
Anthocyanin (mg /100 ml) | 2.46 |36.24* | 11.68> | 5.26 1.76 5.85¢ 10.54 | 13.07 5.9989
percentage fruit in juice 11.25 | 31.48>| 8.78 7.3 33.622 22.97¢ 19.23 | 11.72 | 6.0005
**P>0.01, Significance level P =1.0000, DF=5, GAEmans Galic Acid Equivalent
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Figure 2.b. Histogram of physico-chemicalproperties of fresh, clarified and brands commercial pomegranate
juices

2. Ash and minerals of control fresh, clarified and brands commercial pomegranate juices
Commercial pomegranate juice sample B had a slightly high content of total ash by (0.5 %), followed by
commercial pomegranate juice sample C by (0.2%). Whereas, fresh, clarified pomegranate juice and commercial
pomegranate juice samples A and D had a low content of total ash. Meanwhile, commercial pomegranate juice
sample B contained a high percentage of ash. Whereas, commercial pomegranate juice A, D and C contained a
low percentage of ash. The results were in agreement with those of [10, 30]. Eight minerals were identified in all
pomegranate juice samples (Table 3 and Fig. 3). The data indicated that there is a significant difference at (P <
0.05) between minerals content of fresh, clarified and commercial pomegranate juice samples. Higher content
concerning three elements (magnesium, phosphorus and potassium) shown in the control fresh pomegranate juice,
clarified pomegranate juice and commercial pomegranate juice sample B (Table 3 and Fig. 3). The data in the
same table also demonstrated that magnesium in the control fresh, clarified and commercial pomegranate juice
sample B reached (4.7, 4.7, and 6.6, mg/100mL), respectively; but, phosphorus (10 ,10 and 12, mg/100mL),
respectively. Finally, potassium was (113, 113 and157 mg/100 mL), respectively. Dominant minerals in
commercial pomegranate juice sample (B) was potassium (157 mg/100mL) and in commercial pomegranate juice
sample (C), it was phosphorus (26 mg/100mL). The amount of copper, iron, manganese and zinc were 0.5 mg/100
mL in all juices sample under study. Additionally, the results also showed thatpotassium and magnesium content
of commercial pomegranate juice sample B, control fresh pomegranate juice and clarified pomegranate juice are
higher than those of other juices. The results were in agreement with [61, 62]. The most common mineral in
pomegranate juice was potassium according to the author [61].

Table 3. Ash and minerals of fresh, clarified and brands commercial pomegranate juices

Samples
g § = = §
= ~_~ ~ ~ —~_ ~—
2 < 8 Q 8 |Freshjui S 2|5 & 5 2
£ . 2 = = = juice e e R =
é" Unit g 3 P 2 | (Control) Clarifiedjuice gg E _g a g é
: E|E |2 % 5|82 | S
o = =
Commercial
Ash g/10 mL 0.1 | 0.5* | 02° | 0.1 0.1 0.1 0.18 0.16 2.7557%*
Calcium mg/100mL | 1.0 | 7.0* | 3.0° | 4.0 2.0 2.0 3.17 1.29 6.01935%:*
Copper 05 | 05| 05| 05 0.5 0.5 0.5 0.20 6.12%*
Iron 05 | 05 | 05| 05 0.5 0.5 0.5 0.20 6.12%*
Magnesium 1.2 | 6.6 | 2.1 2.2 4.7% 4.7% 3.58 1.46 6.0063%*
Manganese 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.20 6.12%%
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Phosphorus 20 | 12| 26* | 1.0 10.0° 10.0° 6.27 2.56 5.9993**
Potassium 27.0 | 157* | 41 | 26.0 113® 113® 79.5 | 3246 5.9992
Zinc 05 | 05| 05| 05 0.5 0.5 0.5 0.20 6.12%*

**P>0.01 .Significancelevel P = 1.0000 .DF=5
IAccording to the AIJN Reference Guide for PomegranateJuice(2007), the values of Ca, Mg and K shouldbe in the ranges 0.5-15, 2—10|
land 80-250mg/100mL—1 respectively. Regarding the microelements (Fe ,Zn , Cu ,and Mn ) are alwaysbelow 0.5 mg/100mL.
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Figure 3. Histogram of ash and minerals of fresh, clarified and brands commercial pomegranate juices

3. Qualitative and quantitative sugars of fresh, clarified and brands commercial pomegranate juices which
have been carried by HPLC:

Three fractionatedsugars, sucrose, glucose and fructose (Fig. 4) were analyzed as standards. Six investigated
samples, including the control fresh pomegranate juice, clarified pomegranate juice and commercial pomegranate
juices A, B, C, and D were analyzed. The concentration of fractionated sugars were expressed as g/100g (%).
The results of fractionated sugars, sucrose, glucose and fructose analysis concluded that commercial pomegranate
juice sample D and C had a high content of sucrose by 11.3% and, 9.94%, respectively (Table 4 and Fig. 4) and
low glucose and fructose. This may be due to adding sucrose during processing treatments of commercial
pomegranate juice sample D and C. The trace and high concentration of sucrose in the PJ is possibly due to
adulteration with another fruit juice like grape or peach juice [62, 63].

The results in the present study also concluded that control fresh pomegranate juice sample and clarified
pomegranate juice sample had a high content of main fruits sugars (fructose) and glucose by 5.6 and 6.4%,
respectively and glucose by 5.3 and 6.5%, respectively. The results are in agreement with those reported by [7].
They concluded that fructose and glucose were the main sugars found in the pomegranate juices and the
differences could be related to fruit cultivar, climatic conditions and irrigation management, among other factors.
Glucose and fructose were the dominant sugars detected by HPLC methods in all juices, according to the data
reviewed by [7].

The present study also concluded that the control fresh and clarified PJ samples were free from sucrose, this may
be due to its freshness. These results were in agreement with [60] and the Reference Guide for pomegranate juice
[18]. Furthermore, the variation of very low sucrose content in pomegranate juice probably due to converted to
invert sugars during the ripening process [12].
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Table 4. Analysis of fractionated sugars of fresh, clarified and brands commercial pomegranate juices

Samples
| & |coc|a i et | 5 .25 | B
Chemicalconstituents | 7 EE = - Freshjuice Clar} fied E7y 5 ‘% =) % Z
(%) S o S S (Control) Juice ZS|Ef 4 < %
= = = = d [ -
) - - - ] = o @
Commercial = =
Sucrose 0.32 ND 9.94 | 11.33 ND ND 3.59 1.47 5.9821%*
Glucose 5.27¢ | 5.93b 1.60 1.03 53 6.5% 4.27 1.74 6.0111%*
Fructose 4.56 5.01¢ 1.46 1.07 5.6 6.4° 4.02 1.64 6.00%**
**P>0.01 Significance level, P = 1.0000, DF=5
*ND: non detected. According to the
IAIIN Reference Guide for PomegranateJuice(2007), the values of fructose and glucose should be in the ranges 5.0-10 and 4.5-8
Yorespectively.
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Figure 4. Histogram of fractionated sugars of fresh, clarified and brands commercial pomegranate juices
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Figure 5 .Representative chromatograms of analyzed standard solution containing investigated sugars in
mixture, 50.00 mm.sucrose, 8.867min; glucose, 10.617min; fructose, 13.650min. 300 mm x 7.8 mm operated at
800C. flow rate 0.6 ml/min
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Figure 6. HPLC chromatogram of analyzed juices containing sugars of fresh, clarified and brands commercial
pomegranate juices, sucrose, 8.867min; glucose, 10.617min; fructose, 13.650min., 300 mm x 7.8 mm operated
at 800C. flow rate 0.6 ml/min.

CONCLUSION

Commercial pomegranate juice sample B contained a high percentage of total phenolic compounds, total
anthocyanin, total ash, potassium, magnesium, total acidity, and percentage of fruit in juices. Commercial
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pomegranate juicesamples C and D had the lowest percentage of fruit in juices, low glucose and fructose, high
content of sucrose, antioxidant activity and high T.S.S. Meanwhile, the commercial pomegranate juice samples
A and B had a high content of glucose and fructose. The commercial pomegranate juice samples B and C had a
higher content of total sugar than fresh pomegranate juice. The presence of low level of sucrose should be
considered as an indicator of juice freshness. Furthermore, clarified pomegranate juice sample had the highest
contents of T.S.S and total sugars than the control fresh pomegranate juice and all commercial pomegranate juice
samples. Also, it was established that the control fresh pomegranate juice sample had a high antioxidant activity,
fruit percenatge and pH value, and lowacidity. The control fresh and clarified pomegranate juice had a high level
of potassium and magnesium after the commercial pomegranate juice sample B (The ash content is a measure of
the total amount of minerals to assess the quality of the juice materials and potassium is the most abundant and
characteristic mineral in pomegranate juice).
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