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Abstract: This study aimed to use natural sources of additives from medicinal plants to fortify therapeutic food
with natural active substances at low economic cost. The following plants were chosen: (mint, sage) to support
prickly pear. Prickly pear juice with the addition of mint or sage leaves powder in different concentrations
(1.0, 1.5) and was stored at 5°C for 8 weeks. Chemical analysis, organoleptic properties, physiochemical
characteristics and microbiological evaluation were carried out. Results indicated that the mint leaves had higher
total phenolic compounds when compared to sage leaves. The mean values of phenolic compounds were
35.04 and 23.76 mg GA/g, respectively. The highest total flavonoid was recorded for sage leaves being
62.28 mg GA/g. While, the lowest one recorded for mint leaves was 43.184 mg GA/g. The prickly pear juice had
total phenolic compounds and total flavonoids. The mean values were 228.5 and 26.95 mg GA/g, respectively.
Addition of either Sage or mint leaves powder at level of 1.0 % and 1.5 increased the scores for color , odor,
taste, consistency and total score of either fresh or stored juices. By increasing the level of the sage or mint
leaves powder in prickly pear juice, the total score decreased. These additives enhanced the acidity
development in prickly pear juice and increased total solids (TS) Also mint containing prickly pear juice had

higher total bacterial counts than sage containing prickly pear juice.
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INTRODUCTION

Prickly pear (Opuntia ficus — indica) a member of
Cactaceaec family, is widely distributed in Mexico,
American and grows in many other parts of the world,
such as Africa, Australia and the Mediterranean basin.
The fruit is a fleshy berry, varying in shape, size and
colour and has a consistent number of hard seeds and the
fairly high sugar content and low acidity of the fruit [1, 2].

In Egypt, prickly pear trees are usually grown in
sandy areas since the tree tolerates lack of water [3].
The prickly pear fruits are characterized by various colors
due to the combination of two betalain pigments, the
purple red betanin and the yellow-orange indicaxantin [4].
The prickly pears are considered to be a good source of
minerals and other nutrients on the basis of compositional
analysis [5]. The amount of phytochemicals varies

between genus Opuntia; for example, it has been
demonstrated that red-skinned prickly pear fruits contain
taurine (7.7-11.2 mg/100g fresh fruit) at the same level of
Sicilian cultivars of Opuntia ficus-indica but at a lower
concentration than that reported for American and
African cultivars [6]. Prickly pears contain phenolic
compounds like ferulic acid, feruloyl-sucrose and
sinapoyl-diglucoside, fatty acids like palmitic acid,
stearic acid, oleic acid, vaccenic acid and linoleic acid
(seeds, peel and juicy pulp) [7]. The pulp of prickly pear
could be processed into many different products such as
marmalades, jellies, natural sweeteners, wines and other
alcoholic beverages, candies, canned, frozen fruit [8, 9].
The presence of many bioactive constituents in cactus,
which could be responsible for various nutritional,
medicinal and pharmacological uses [10]. Prickly pear is
an important source of phenols, in addition to having the
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most common antioxidant phytochemicals, such as
betalains and ascorbic acid [11]. Recently compared
between Cladodes and Fruits of Prickly Pears, they found
that its phenolic compounds concentrations were 119.66
and 123.56 mg/100 g and antioxidant activity 40.38% and
39.18 %, respectively [12]. Prickly pear seed oil has a
noticeable antimicrobial activity against Salmonella,
Escherichia coli, Bacillus subtilis and Bacillus cereus
spores [13]. Prickly pear exhibited anti-inflammatory,
anti-oxidant, antimicrobial, hypoglycemic and neuro
protective properties due to the presence of health
prompting properties not only in fruit but also in its stem.
Furthermore, prickly pear fruit contains vitamins,
carotenoids, poly phenolic compounds, flavonoids,
betalains and minerals [14]. Betanin has been reported to
possess antioxidant activity [15]. The aqueous extracts of
Salvia officinalis exhibited in vitro antioxidant activity
because of its content (glycosides, tannins, saponins,
proteins, various phenolic compounds, alkaloids,
flavonoids, steroids and vitamin C) [16]. Mint leaves of
Mentha species were found to possess strong antioxidant
properties in vitro by displaying free radical scavenging
activity [17]. The previous researches didn't reveal the
production of Prickly Pear juice Enriched with Sage or
Mint leaves Powder, Therefore, this study aimed to
Preparation of Functional Prickly Pear juice enriched with
Sage or Mint leaves Powder to improve the bioactivity
and nutritional properties of the resultant product.

MATERIALS AND METHODS

Source of Prickly Pear: Prickly pear (Opuntia ficus
indica) was purchased from El-Arish local market, North
Sinai Governorate.

Source of Herbs: Mint (Mentha peperita) and Sage
(Salvia officinalis) leaves were obtained from El-Arish
local market, North Sinai Governorate.

Preparation of Sage or Mint Leaves Powder: The plant
leaves of mint and sage were dried at 30-40°C by the
hybrid solar convective drying system (C.C.P. Parma —
Italy) then grind the leaves until it becomes a powder.

Preparation of Juice Blends: The fresh prickly pear fruits
was washed properly by hand in fresh water and peeled
then, blended in blender. The seeds were separated from
the juice by filtration, then either Sage or mint leaves
Powder was added to the filtered juice at levels of 1.0%
and 1.5% W/V of each. After that, the mixture was well
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mixed for 2 minutes by using the blender. The juice
temperature was raised up to 82°C for 20 minutes.
The juice was then bottled in 100 ml glass bottles heated
up to 90°C for another two minutes. Finally the juice
cooled down by using tab water and stored at 5°C until
use. Prickly pear juice without additives was used as a
control.

Proximate Chemical Analysis: Juice samples were
chemically analyzed for Moisture, protein, Fat, Ash and
dietary fiber contents were determined according to the
standard methods [18], Carbohydrate was calculated by
difference.

Determination of Titratable Acidity, Ph Value and Total
Solids: Juice samples were chemically analyzed for
titratable acidity, pH and Total Solids according to the
method [18].

Determination of Total Phenolic Content (TPC): Total
phenolic content (TPC) of Juice samples was determined
by using a Folin-Ciocalteu reagent [19].

Determination of Total Flavonoid Content (TFC): Total
flavonoid content (TFC) of Juice samples was measured
by a modified colorimetric assay [20].

Determination of Radical Scavenging Activity (DPPH):
Radical Scavenging Activity (DPPH) of juice samples was
determined by using a spectrophotometer [21, 22].

Microbiological Assay: Total bacterial count of prickly
pear juice was determined as described [23].

Organoleptic Properties of Juice: Sensory evaluation of
the prepared prickly pear juices was enriched with (0, 1.0,
1.5, 2.0 and 2.5%) of each Sage and Mint performed by
Fifteen semi trained panelists from the staff members and
students of the Food and Dairy Science and Technology
Department, Faculty of Environmental Agricultural
sciences, Arish Univ., Egypt. The quality attributes of
prepared juices were measured according to the method
described [24], prepared juices were evaluated for color
(40) odor (20) taste (20) consistency (20) and over all
acceptability is the total of these four parameters.

Statistical Analysis: Data were statistically analyzed
using a completely randomized factorial design when a
significant main effect was detected; the means were
separated with the Student-Newman-Keuls Test.
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Differences between treatments of (P < 0.05) were
considered significant using Cost at Program. Biological
results were analyzed by One Way ANOVA.

RESULTS AND DISCUSSION

Proximate Chemical Composition of Prickly Pear Juice
Enriched with Sage or Mint Leaves Powder: Data
presented in Table (1) showed the proximate chemical
composition of Prickly pear juice enriched with Sage or
Mint leaves powder. Results indicated that addition of
either Sage or Mint leaves powder at level of 1.0% and
1.5% for Prickly pear juice led to slightly increasing in
chemical composition values of the produced Prickly pear
juice (protein, ash, carbohydrates, fiber and fats) and this
increase was associated with the level of addition.

The cactus pear juice had high amounts of total
solids, fat and ash and but decrease in protein compared
to pomegranate juice [25, 26]. The proximate chemical
composition of the raw prickly pear pulp for moisture,
protein, fat, fiber, ash, total sugar, reducing sugar (%)
non-reducing sugar (%) and vitamin C were 84.55, 0.72,
0.45, 0.54, 0.42, 10.75, 8.24 2.72% and 32, respectively
[8, 27, 28]. Moreover Prickly pears exhibited outstanding
levels of components such as dietary fiber, protein and
minerals. Results obtained allow us to underline the health
benefits from prickly pear consumption as well as
components with a high nutraceutical value [29].
Prickly pear fruit juice had high values of protein, fat, total
sugars, reducing sugars and non-reducing sugars also,
bioactive compounds, such as fiber, vitamins, minerals
and organic acids. In addition juice has the high
palatability than other samples and control as it scored
the highest value as well as it contains a high activity of
antioxidants [30].

Total Phenolic Compounds, Total Flavonoids and Radical
Scavenging Activity (DPPH) of Sage or Mint Leaves:
Results presented in Table (2) show the Total phenolic
compounds, total flavonoids and radical scavenging
activity of sage or mint leaves Powder. Results indicated
that the mint leaves had total phenolic compounds
higher than sage leaves. The mean values were 35.04 and
23.76 mg GA/g, respectively.

Moreover results indicated that the highest total
flavonoid was recorded for sage leaves being 62.28 mg
GA/g. While, the lowest one was recorded for mint leaves
being 43.184 mg GA/g.

Sage modulated antioxidant pathways to minimize
stress by scavenging free radicals. This may be due to the
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active constitutes of sage polyphenols, especially,
phenolic and rosmarinic acid in sage which has potent
antioxidant effects, thus protecting membrane lipids of
fatty acids and phospholipids from oxidative stress [31].
Peppermint juice contains a number of biologically active
compounds able to modulate lipid and glucose
metabolism, of which flavonoids and other antioxidant
compounds play a central role for improving the lipid
and hyperglycemic profile [32]. The aqueous extracts of
Salvia officinalis possess in vitro antioxidant activity
because of its content (glycosides, tannins, saponins,
proteins, various phenolic compounds, alkaloids,
flavonoids, steroids and vitamine C) [16]. S. officinalis L.
is one of the most appreciated herbs for richness of the
essential oil content and its numerous biologically active
compounds. It is considered as one of the greatest forms
of healing medicine. The leaves of the plant have a wide
range of biological activities, such as anti-bacterial,
fungistatic, virustatic, antidiabetic, anticancer, astringent,
eupeptic and antihydrotic effects [33].

Results in the same Table (2) indicate the radical
scavenging activity of sage or mint leaves Powder.
Results presented that the Sage leaves had radical
scavenging activity higher than Mint leaves. The mean
values were 46.1 and 29.94 %, respectively.

Mentha piperita essential oil had considerable
degrees of antibacterial and antioxidant activities, which
it can be useful for food preservation and pharmaceutical
treatment [34]. Mentha piperita had the highest total
phenolic content and showed the strongest antioxidant
effects in DPPH assay in comparison to other four
Mentha species [35]. The ethanol extract of S. officinalis
had higher DPPH activity compared to the synthetic
antioxidants BHA and BHT [36]. It proved that Salvia
species was a good source of polyphenolic compounds
with high antioxidant activity [37]. The harvest period and
drying methods of leaves should be considered where it
effect on antioxidant and DPPH properties of sage leaves
and also had a positive effect on the polyphenol content
[38].

Total Phenolic Compounds, Total Flavonoids and Radical
Scavenging Activity (DPPH) of Prickly Pear Juice
Enriched with Sage or Mint Leaves Powder: Data
presented in Table (3) show the total phenolic
compounds, total flavonoids and radical scavenging
activity of Prickly pear juice. Values presented in Table (3)
show that addition of different concentrations of sage or
mint leaves powder enhanced total phenolic compounds
and total flavonoids of prickly pear juice of all treatments.
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Table 1: Proximate chemical composition of Prickly pear Juice enriched with Sage or Mint leaves powder

Treatments Protein Moisture Ash Fiber Fats Carbohydrates
Prickly pear juice o 1.67 87.40 0.65 4.33 0.01 5.94
Prickly pear juice with Sage leaves powder 1.0% 1.75 86.54 0.74 4.42 0.04 6.51
1.5% 1.77 86.23 0.83 4.46 0.07 6.64
Prickly pear juice with Mint leaves powder 1.0% 1.77 86.29 0.71 4.59 0.12 6.52
1.5% 1.80 86.02 0.74 4.61 0.16 6.67

Table 2: Total phenolic compounds and total flavonoids radical scavenging activity (DPPH) of sage or mint leaves powder:

Treatments Total phenolics (mg of Gallic acid/g) Total flavonoids (mg/100g.d.w) 2, 2-diphenyl-1-picrylhydrazyl radical (DPPH)%
Sage leaves powder 23.76 £ 0.531 62.28 £0.129 46.1 +£0.41
Mint leaves powder 35.04 +0.264 43.184 +0.27 29.94 +0.36

Table 3: Total phenolic compounds, total flavonoids and radical scavenging activity (DPPH) of Prickly pear Juice enriched with Sage or Mint leaves powder

Total phenolics Total flavonoids 2, 2-diphenyl-1-picrylhydrazyl
Treatments (mg gallic acid equivalents/100g) (mg equivalents/100g) radical (DPPH)%
Prickly pear juice . 228.5°+0.74 26.95*+ 0.07 81.8319+1.33
Prickly pear juice with Sage leaves powder 1.0% 228.74°+ 0.84 27.57°+0.06 82.512+1.39
1.5% 228.96° + 0.89 27.89*+0.07 82.953*+2.01
Prickly pear juice with Mint leaves powder 1.0% 228.85°+0.84 27.38<+0.04 82.259°+1.36
1.5% 229.03*+0.97 27.68° £ 0.06 82.427°+1.39

Results indicated that the Prickly pear juice contained 19-23% of polyphenols, which include eriocitrin and
total phenolic compounds and total flavonoids being rosmarinic acid (59-67%) luteolin 7- orutinoside (7-12%)
228.5 and 26.95 mg GA/g, respectively. Data indicated that and hesperidin (6-10%) [44, 45]. Furthermore, the
Prickly pear juice enriched with Mint leaves powder 1.5% concentration of bioactive compounds in Mentha
recorded the highest value (229.03%) of total phenolic depends on species and in M. piperita depends on the
compounds when compared with other treated blends plant variety, its maturity, geographical region, climate
with no significant difference, while, the lowest value and processing conditions. M. piperita contains menthyl
(228.5%) of total phenolic compounds was recorded for acetate (2-11%) isomenthone (2-8%) 1.2-3.9% (v/w)
Prickly pear juice without additives with significant essential oils composed of menthol (33-60%) menthone
difference. Also, Results indicated that Prickly pear juice (15-32%) eucalyptol (5-13%) menthofuran (1-10%) and
enriched with Sage leaves powder 1.5% recorded the limonene (1-7%) [46]. Various Mentha species and their
highest value total flavonoids level (27.89%) when extracts or essential oils have been shown to possess
compared with other treated groups with no significant antioxidant activity [47]. Also, found that S. officinalis L.
difference. While, the lowest value (26.95%) of total leaves are characterized by antioxidant properties and the
flavonoids was recorded for Prickly pear juice without antioxidants are effective against blood sugar [48].
additives with significant difference. Likewise, Sage leaves are a considerable source of

The bioactive compounds in prickly pear juice may  phenolic compounds, the total polyphenols and
prevent degenerative diseases such as cancer, diabetes or flavonoids [49]. Sage (S. officinalis L.) is rich in the
cardiovascular diseases [39]. Phenolic compounds biologically active constituents which are represented
content of dried prickly pear showed three compound  mainly by polyphenolic compounds. They added that
catechien, caffiec and vanillic [40]. Mint leaf extract  these polyphenolic compounds can be classified into
possesses high amount of phenolic content, flavonoids phenolic acids and flavonoids. Also, they concluded
content and flavonols. They also observed that this plant that the high polyphenol content in S. officinalis [50].
has radio protective effects possibly because of the Sage Leaves extracts is responsible for the strong
amount of phenolic compounds, flavonoids and flavones antioxidant activities. It is used in the food and
due to their antioxidant and radical scavenging activity beverage industries due to its powerful antimicrobial
[41]. Likewise, it reported that green prickly pear, red and activity against several gram positive and negative
purple varieties have high content of bioactive bacteria. It is rich in the biologically active constituents
compounds, mainly ascorbic acid (AA) and phenolic which are represented mainly by poly phenolic
compounds [42, 43]. Mint (M. piperita) leaves contain compounds [51].
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Table 4: Physiochemical characteristics of prickly pear juice enriched with sage or mint leaves powder during storage period up to 8 weeks at 4+1°C

Treatments Storage periods pH Acidity % Total solids %
Control o 0 5.39*+0.02 0.048¢+.0.001 12.70¢£0.05
4 weeks 5.38*+0.02 0.053¢+0.002 13.02¢+0.06
8 weeks 5.36*+0.03 0.0624+0.002 13.44940.02
Sage leaves powder 1.0% 0 5.29°+0.01 0.0549+0.004 14.77¢+£0.04
4 weeks 5.10°+0.02 0.071¢+0.001 15.21°+0.04
8 weeks 4.784+0.02 0.087°+0.002 15.53°+0.02
1.5% 0 5.03¢£0.02 0.056¢+0.002 15.02°+0.04
4 weeks 4.99°£0.01 0.082°£0.001 15.87*+0.03
8 weeks 4.689+0.02 0.096* +0.002 16.21*+0.04
Mint leaves powder 1.0% 0 5.31+0.03 0.0514+0.005 13.97¢+0.02
4 weeks 5.26°+0.01 0.069° +0.002 14.55°+0.03
8 weeks 5.11°+0.02 0.089* +0.001 15.33°+0.04
1.5% 0 5.23*+0.02 0.052¢+0.002 14.88°+0.03
4 weeks 4.92¢+0.02 0.066°+0.001 15.51°+0.05
8 weeks 4.90° +0.02 0.091* +£0.004 16.21* +0.02

Values are expressed as mean + SD, n=3, Mean + SD followed by different superscripts within columns significantly different (p<0.05).

Data in the same Table (3) indicated that Prickly pear
juice enriched with Sage leaves powder 1.5% recorded the
highest value (82.953%) of radical scavenging activity
when compared with other treated blends with no
significant difference. While, the lowest value (81.831%)
of radical scavenging activity was recorded for Prickly
pear juice without additives with significant difference.

The antioxidant capacity of Sicilian Opuntia ficus-
indica fruit juice attributed to ferulic acid, rutin and
isorhamnetin flavonol glycosides [52]. Also, antioxidant
activity of Prickly pear fruit methanol extract and Prickly
pear fruit ethanol extract may be attributed to the presence
of total phenolics, ascorbic acid and betalain contents
[53]. Likewise, Cactus fruit juice high correlation between
its antioxidant activity and concentration. The free-radical
scavenging activity and the inhibition of linoleic acid
oxidation of the cactus fruit juice may be related to its
high contents of both phenols and flavonoids [54]. Prickly
pear methanol extract has the highest effectiveness in
DPPH and [B-carotene methods which recorded 1.8 and
1.62 ig/ml, respectively [30]. Salvia offcinalis (Sage) can
be a valuable natural source of antioxidants that can be
used both in the food industry and in medicine [55].

Physiochemical Characteristics of Prickly Pear Juice
Enriched with Sage or Mint Leaves Powder: Values
presented in Table (4) show that addition of different
concentrations of sage and mint leaves powder affected
the acidity, pH and total solids (T.S) of prickly pear juice
during storage.

Results indicated that these additives enhanced the
acidity of prickly pear juice. The most effective additives
in this respect were sage which showed the highest
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acidity and lowest pH values. Moreover acidity content
of juice of all treatments slightly increased with the
advance of storage period and this was associated with a
decrease in pH values.

Results indicated that prickly pear juice with different
concentrations from sage or mint resulted in remarkable
increase in TS of resultant juice and this increase was
associated with the level of addition.

Moreover results indicated that TS of juice of all
treatments slightly increased with the advance of storage
period. This could be due to the loss of some moisture
during storage.

Total solids and total soluble solids contents are
important factors in the production of fruit juice. It is well
established that the higher the total solids is the
better quality of juice. They found that the pH value was
6.16 + 0.02 and the titratable acidity was 0.055% (as citric
acid) thus cactus juice characterized as a low acid food
(pH > 4.5) [54].

Total Bacterial Counts: Values presented in Table (5)
show the total bacterial counts of prickly pear juice during
storage as affected by addition of different concentrations
of sage and mint leaves powder.

Results indicated that total bacterial counts gradually
increased during storage period in juice of all treatments.
Moreover, the blends of 1.5% sage with prickly pear juice
contained 3.33, 3.83 and 4.13 cfux10%g at 0, 4 and 8 weeks
of storage, respectively, while the blends of 1.5% mint
with prickly pear juice had 3.76, 3.97 and 4.18 cfux10%g
under the same mentioned conditions. So, it could be
noticed that mint containing prickly pear juice had higher
total bacterial count than sage with prickly pear juice.
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Table 5: Total bacterial counts (TBC) of control and prickly pear juice enriched with sage or mint leaves powder during storage period up to 8 weeks at 4+1°C

TBC cfux10%/g

Storage Periods (day)

Treatments Addition % 0 4 weeks 8 weeks

Control _ 4.12 4.43 4.83

Sage leaves powder 1.0 3.82 4.11 433

1.5 3.33 3.83 4.13

Mint leaves powder 1.0 4.01 4.11 4.32

1.5 3.76 3.97 4.18

Table 6: Effect the addition of Sage or Mint leaves Powder on Organoleptic Properties of Prickly pear juice during storage

Treatments Storage periods Color (40) Odor (20) Taste (20) Consistency (20) Total (100)

Control o 0 36.5 18.1 19.0 19.2 92.8

4 weeks 33.1 16.0 16.1 18.1 83.3

8 weeks 30.2 13.0 15.0 17.3 75.5

Sage leaves powder 1.0% 0 38.2 19.3 18.6 19.0 95.1

4 weeks 37.0 17.1 16.4 18.3 88.8

8 weeks 354 16.4 15.2 17.6 84.6

1.5% 0 37.8 18.8 18.4 18.8 93.8

4 weeks 34.2 17.3 16.2 17.9 85.6

8 weeks 32.3 17.1 14.8 17.2 81.4

2.0% 0 27.7 18.2 17.8 17.4 81.1

4 weeks 233 15.4 14.2 14.8 70.7

8 weeks 18.5 13.2 12.3 13.3 61.8

2.5% 0 25.6 17.3 15.2 15.1 73.2

4 weeks 20.0 15.4 14.5 14.5 64.4

8 weeks 17.2 13.0 11.4 13.5 56.1

Mint leaves powder 1.0% 0 38.4 19.0 19.0 19.1 95.5

4 weeks 35.5 17.5 16.7 18.2 87.9

8 weeks 33.0 16.4 15.9 17.8 83.1

1.5% 0 38.0 19.2 18.1 19.0 94.3

4 weeks 35.2 17.6 16.9 18.3 88.0

8 weeks 32.2 15.8 15.7 17.8 81.5

2.0% 0 30.1 17.2 15.8 16.5 79.6

4 weeks 27.3 15.1 13.1 14.9 70.4

8 weeks 22.1 13.3 12.5 12.4 60.3

2.5% 0 28.0 17.1 15.4 16.2 76.7

4 weeks 25.9 14.8 13.0 13.9 67.6

8 weeks 21.5 11.4 11.2 12.1 56.2

These results agree with the strict limits of
microbiological standards for fruit juices [56] and
indicated that produced cactus juices had good quality
and could be microbiologically stable for long storage
periods.

Organoleptic Properties of Prickly Pear Juice Enriched
with Sage or Mint Leaves Powder: Data presented in
Table (6) showed the organoleptic scoring of Prickly pear
juice enriched with different concentrations of Sage and
Mint during storage periods (0, 4 weeks & 8 weeks).
Results indicated that addition of Sage or Mint
leaves powder at levels of 1.0% and 1.5% had the highest
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values of the total score of Prickly pear juice. Increasing
the level of the addition resulted in decreasing the total
score of resultant Prickly pear juice.

Results indicated that addition of either Sage or mint
at level of 1.0 % and 1.5 resulted in the highest scores of
resultant juice for color, odor, taste, consistency and total
score for either fresh or during storage period.

It the organoleptic characteristics of fresh cactus fruit
juice (taste, color, flavor, appearance and overall
acceptability) were evaluated by 50 individual of Egyptian
consumers suffering from diabetes mellitus type 2 [54].
The obtained results indicated that all tested attributes
recorded scores above 7 from 10, which revealed that
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fresh cactus juice was organoleptically accepted by
people suffering from diabetes mellitus type 2. These
results are in harmony with those of Essa [57]. Prepared
yoghurt concentrate supplemented with crushed leaves
mint at ratios 2, 4 and 6%. They found that the addition of
2% mint level to yoghurt was established to be optimal in
all the sensory qualities. Also, the yoghurt spread shelf
life was 10 days at 5°C. The mint flavored yoghurt was
suggested for use in different stuffs [58].

CONCLUSION

From the above results it could be concluded that
fortifying prickly pear juice with different concentrations
of sage or mint leaves powder led to improvement of
bioactivity and the organoleptic properties of the product.
In addition, these additions led to increase the total solids
and acidity percentages as well as improve the
microbiological quality of the prickly pear juice.
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